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Section 1 


Introduction 
1.1 Purpose 


TRC Solutions, Inc. (TRC) has prepared this Retention and Pond Corrective Action Plan (CAP, Plan) 


in support of the North Cement Kiln Dust (CKD) Area (North CKD Landfill) closure at the CEMEX 


Davenport Cement Plant in Davenport, California (Facility, Site) as shown on Figure 1.  The CAP 


has been prepared in to comply with Provision E.22 of the newly promulgated Waste Discharge 


Requirements Order No. R3-2018-0001 (WDRs) for the Site, which requires the following:   


 A Work Plan for draining the ponds, determining the depth of impacted sediments, and 


excavation, drying, characterization, and disposal of impacted sediments from the Retention 


Pond and Detention Pond. 


 


 A schedule for implementation of the work plan relative to the final closure construction 


schedule that prevents new impacts to the ponds after they have been remediated. 


 


 A proposal for an additional shallow groundwater monitoring well downgradient of PZ-15 to 


investigate potential downgradient groundwater impacts and monitor the effectiveness of the 


Corrective Action Plan. 


The locations of the North CKD Area and the ponds are shown on Figures 2 and 3.  


TRC recently performed a Supplemental Site Characterization (SSC) of the Retention Pond, 


Detention Pond and the adjacent Former Coal Storage Area.  It was concluded in the SSC Report 


(TRC, 2018) that there has been no significant deposition of sediments or other pollutants from the 


North CKD Area into the Detention Pond and no further action was recommended for Detention 


Pond.  For this reason, this Corrective Action Plan pertains only to the Retention Pond.  
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1.2 History and Previous Investigations 


The Retention Pond is an unlined stormwater collection pond located southwest of the North CKD 


Area.  The Retention Pond is approximately 30,000 square feet (0.7 acres) and collects stormwater 


from various adjacent Facility areas including the North CKD Area and Former Coal Storage Area. 


Sediments and other solids from cement manufacturing, material stockpile areas (i.e. coal, iron slag, 


lime), and the North CKD Area, have caused the water in the Retention Pond to have pH levels 


between 10 and 12 with elevated total dissolved solids, including metals and minerals. 


 


Environmental soil and groundwater investigations have been previously completed to assess a 


number of Areas of Potential Environmental Concern (APECs) at the Site as part of the overall Facility 


closure process (TRC, 2017).  As part of these APEC investigations, limited assessment and 


characterization of the Former Coal Storage Area, adjacent to the Retention Pond, was completed 


between 2013 and 2017, which identified contaminants of potential concern (COPCs). 


   


In November 2014 when the pond bottom was uncharacteristically dry and accessible due to drought 


conditions, and at the request of CEMEX, TRC performed a limited investigation of the Retention 


Pond to determine the thickness of deposited sediments and to obtain pre-characterization data for 


evaluation of potential disposal costs and options. 


 


Three hand auger borings (RP-1, RP-2 and RP-3) were advanced to a depth of approximately 13.5 ft 


below ground surface (bgs) at the bottom.  The boring locations are indicated on Figure 4. 


Sediment/soil samples were collected from borings RP-1 and RP-2 at depths of 1, 4, 9, and 13.5 feet 


bgs and from boring RP-3 at depths 1, 4, and 9 feet bgs.  Boring logs were included in Attachment B 


of the SSC Report.  Discrete samples from each boring were composited and submitted to a state 


certified laboratory for the following analyses: 


 


 California Assessment Metals (CAM 17) using EPA Method 6010B and 7471A 


 Total petroleum hydrocarbons (TPH) as gasoline using EPA Method 8260B and diesel using 


EPA Method 8015B 


 Volatile Organic Compounds (VOCs) using EPA Method 8260B 


 Semi-volatile organic compounds (SVOCs) using EPA Method 8270C 


 Organochlorine Pesticides using EPA Method 8081A 


 Polychlorinated biphenyls (PCBs) using EPA Method 8082 


 pH using EPA Method 9045C 


 Flashpoint using Method 7.1.2 


 Reactive cyanide and sulfide using Method 9014 and 9034, respectively 


 Hexane Extractable Materials (Oil and Grease) using method 9071B 


 


Based on the results of these tests, the SSC Report concluded that sediments deposited at the Retention 


Pond are non-hazardous and are suitable for relocation on-Site at the North CKD Landfill area below 


the proposed closure cap.  A summary of analytical results for the Retention Pond samples is provided 


in Table 2 of the SSC Report.  Laboratory analytical reports are provided in Attachment C of the SSC 


Report.
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Section 2 


Corrective Action Plan 
 
The proposed corrective action plan for the Retention Pond generally consists of excavation of the 


CKD and residual coal sediments, temporary relocation of the excavated sediments to the adjacent 


Former Coal Storage Area for drying, and final transport of the dry sediments and underlying residual 


coal to the North CKD Area for placement under the closure cap.   


2.1 Structural Modifications 


The recently completed Stormwater Hydraulic Analysis Report (Farallon Consulting, 2018) concluded 


that providing additional storage below the existing Retention Pond outlet elevation would not have 


any impact on the ability of the Retention Pond and other Facility stormwater drainage infrastructure 


to handle the required 1,000-year, 24-hour storm event flows.  Rather, it was determined that the water 


level in the Retention Pond would rise to a peak elevation of approximately 105.5 feet above mean 


sea level (105.5 MSL) during the 1,000-year, 24-hour storm event, regardless of any additional storage 


that would be provided by excavating sediment from the bottom of the pond.  The existing Retention 


Pond outlet structure will require modification to lower the outlet elevation and installation of a low-


flow orifice, both to be fitted with check valves to allow only one-way flow.  A concrete wall will be 


required along the west side of the pond to contain the peak water level during the 1,000-year, 24-hour 


storm event.  These modifications and connecting storm drain infrastructure from the North CKD Area 


are shown on Figures 4 and 5.   


2.2 Excavation and De-watering 


Based on the investigation of the Retention Pond performed in 2014, as described in the SSC Report, 


it is proposed to excavate the bottom of the Retention Pond to a new bottom elevation of 92 MSL to 


remove deposited sediments from the North CKD Area and the adjacent Former Coal Storage Area.  


The deposited sediments will be visually identified during excavation.  As shown on Figure 4, 


excavation to 92 MSL would remove a minimum of approximately 2 feet of deposited sediments and 


underlying soil, which is more than the thickness visually identified during the 2014 investigation, as 


indicated on the boring logs included in Attachment B of the SSC Report.  The volume of sediments 


to be removed from the Retention Pond as part of this proposed Corrective Action Plan is 


approximately 3,681 cubic yards (CY).  Additional contingency for excavating below 92 MSL has 


been accounted for in the final grading presented in the Final Closure Plan for the North CKD Landfill 


(ARC, 2018). 


The current approximate topography of the bottom of the pond is presented on Figure 4.  The current 


topography was estimated based on photographs and Global Positioning System (GPS) readings taken 


during the 2014 investigation.  Based on reported groundwater levels at groundwater monitoring well 


PZ-15MW1 located just west of the Retention Pond, groundwater below the pond is generally but not 


consistently correlated to the water level in the pond.  If the pond is drained as described below, 


groundwater levels should drop below 92 MSL during the excavation.  If groundwater is observed to 


be seeping into the excavation, it will be removed.  The seeping groundwater will be sampled for 


analytical laboratory testing and, if determined to be uncontaminated in relation to the Facility’s 


stormwater, will be discharged through the existing outlet structure as an allowable non-stormwater 
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discharge in accordance with SWRCB General Order No. 2014-0057-DWQ (Industrial General 


Permit, IGP), under which the facility is currently covered (WDID No. 3 44I018784).  If the 


groundwater is determined to be contaminated or otherwise unsuitable for direct discharge, additional 


treatment measures will be proposed so that the groundwater can be discharged directly from the 


Facility, or the groundwater will be disposed on-Site as dust control at the North CKD Area or 


transported to an approved off-site facility. 


To provide additional information regarding groundwater levels under and around the Retention Pond, 


it is proposed to install four (4) temporary piezometers around the perimeter in 2018.  It is also 


proposed, in accordance with the WDRs, that an additional groundwater monitoring well will be 


installed southwest of the Retention Pond (PZ-17) and an additional groundwater monitoring well will 


be installed northeast of the Retention Pond (PZ-16).  The existing groundwater monitoring wells, and 


the proposed new wells and temporary piezometers, will be monitored prior to, and during, excavation 


activities to assess groundwater levels and potential need for de-watering facilities.  The proposed 


locations of the new groundwater monitoring wells and temporary piezometers is shown on Figure 4.  


The temporary piezometers will be abandoned, along with groundwater monitoring well PZ-15MW1, 


after completion of the work described in this Corrective Action Plan.  


 


2.3 Scheduling 


Currently, it is planned that the closure of the North CKD Area will be performed over two (2) 


construction seasons in years 2019 and 2020.  During the first construction season, after the rainy 


season has concluded (approximately May 1), the water in the retention pond will be pumped into the 


existing outlet structure and discharged as stormwater in accordance with the IGP.  To avoid disturbing 


sediments at the bottom of the pond, the water will be pumped out slowly and up to six (6) inches of 


water will be left in the pond to evaporate or infiltrate naturally.  This de-watering will allow the 


sediment materials to dry in-place to some extent and also allow access for excavation equipment.  If 


the pond bottom remains too soft for low-ground-pressure equipment to access, the majority of the 


excavation will be managed from the perimeter of the pond with long reach-equipment.  It is intended 


that most of the sediments from the North CKD and Former Coal Storage Areas will be excavated 


during the first construction season, but some will remain at the bottom of the pond to be removed 


during the second construction season as described below. 


Because the North CKD and Former Coal Storage Areas will still be exposed to stormwater runoff 


between the first and second construction seasons, it is anticipated that additional sediments from these 


areas could potentially be deposited at the bottom of the Retention Pond and these would be removed 


during the second construction season just prior to placement of the final closure cap over the North 


CKD Area.  During the second construction season, the pond would again be de-watered as described 


above, then any new sediments and remaining sediments will be excavated from the Retention Pond 


to achieve the final design bottom elevation of 92 MSL. 
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2.4 Transport and Final Relocation 


It is expected that the sediments excavated from the bottom of the Retention Pond will be very wet 


and not readily transported to the North CKD Area for placement under the proposed landfill cap.  For 


this reason, sediments excavated during the first construction season will be placed on the Former 


Coal Storage Area in “windrow” stockpiles for additional drying.  The stockpiled sediments will be 


covered during the rainy season between the first and second construction seasons.  During the second 


construction season, the dry stockpiled sediments, as well as the remaining sediments excavated during 


the second construction season and any residual coal, will be removed and transported to the North 


CKD Area for placement under the proposed landfill cap.
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Section 3 


Postclosure Monitoring 
 


The proposed new groundwater monitoring wells, as required by the WDRs, will be monitored in 


accordance with the associated Monitoring and Reporting Program (MRP) for the North CKD Landfill 


to determine the effectiveness of this proposed Corrective Action Plan. PZ-17 will be installed in a 


more appropriate location approximately 50 feet down-gradient of PZ-15MW1, which will be 


abandoned after completion of the work described in this Corrective Action Plan. It is expected that 


the removal of the residual coal and deposited sediments form the North CKD Area and Former Coal 


Storage Area, and concurrent closure capping of the North CKD Area, will adequately remove 


“source” materials that could cause degradation of the groundwater at the Site. Subsequent “flushing” 


with stormwater should continue to help improve the groundwater quality at the Retention Pond. 
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FIGURE 5












STATE OF CALIFORNIA 
REGIONAL WATER QUALITY CONTROL BOARD 


CENTRAL COAST REGION 
895 Aerovista Place, Suite 101 


San Luis Obispo, CA  93401-7906 
 
 


WASTE DISCHARGE REQUIREMENTS ORDER NO. R3-2018-0001 
Waste Discharger Identification No. 3 442004001 


 
FOR 


 
CEMEX DAVENPORT CEMENT PLANT CKD LANDFILLS 


SANTA CRUZ COUNTY 
 
 


The California Regional Water Quality Control Board, Central Coast Region (hereafter “Water 
Board”) finds that: 
 
LANDFILL LOCATION AND OWNER 
 
1. The CEMEX Davenport Cement Plant (Facility) is located on Highway 1 adjacent to, and 


northwest of, the community of Davenport in Santa Cruz County, California, as shown on 
Waste Discharge Requirements (WDR) Figure 1 – Location Map.  The Facility is located 
in Section 33, Township 10 South, Range 3 West, Mount Diablo Base & Meridian, with 
latitude of 36.139° North and a longitude of 122.200° West.  The Assessor Parcel Numbers 
associated with the Facility are 058-071-04 (Approximately 109 acres, northeast of Highway 
1), 058-072-01 (Approximately 37 acres, southwest of Highway 1). 
 


2. CEMEX and its subsidiary RMC Pacific Materials, LLC dba CEMEX (hereafter “CEMEX”) 
owns the CEMEX Davenport Cement Plant, which under previous ownership discharged 
cement kiln dust (CKD) onsite in what is now referred to as the North CKD Area and Lonestar 
Closed CKD Landfill (hereafter collectively referred to as "Landfills”).  The Facility Map, 
included as WDR Figure 2, depicts the location of the North CKD Area and Lonestar Closed 
CKD Landfill with respect to nearby property lines.  The Facility has been closed since 2010 
and is pending decommissioning. 
 


3. The Trust for Public Land and its subsidiary Coast Dairies and Land Co. (hereafter 
“TPL/CDLC”) owns the northern portion of the inactive North CKD Area. 
 


4. Collectively, CEMEX and TPL/CDLC are the "Discharger" with respect to this Order.  
CEMEX is primarily responsible for compliance this WDR as owner and operator and 
TPL/CDLC are also responsible as landowners for all waste discharges to their land.  If 
CEMEX acquires the TPL/CDLC land that includes the North CKD Area, TPL/CDLC will no 
longer be responsible for compliance with this Order.  
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PURPOSE OF ORDER 
 
5. The Water Board has regulated waste disposal at the Facility through Waste Discharge 


Requirements since 1971.  The North CKD Area was previously regulated by Waste 
Discharge Requirements Order No. 99-23, adopted by the Water Board on October 22, 
1999.  The Lonestar Closed CKD Landfill was previously regulated by Waste Discharge 
Requirements Order No. 94-66, adopted by the Water Board on July 8, 1994.  Order No. 
R3-2018-0001 replaces Order Nos. 99-23 and 94-66. 
 


6. WDR Order No. R3-2018-0001 (hereafter “Order” or “Order No. R3-2018-0001”) revises and 
updates the description of the Landfills, includes closure, post-closure maintenance and 
monitoring requirements for the Landfills, and prohibits discharge of new waste to the 
Landfills, except as approved by the Executive Officer to facilitate final closure. 


  
7. Order No. R3-2018-0001 reflects the closed status of the Landfills, and establishes 


requirements pursuant to California Code of Regulations Title 27, Solid Waste (CCR Title 
27), effective July 18, 1997, and pursuant to Code of Federal Regulations Title 40, Parts 257 
and 258 (40 CFR Parts 257 and 258), Solid Waste Facility Disposal Criteria. 


 
8. Order No. R3-2018-0001 includes the following key updates: 
 


a. A detailed review of the Landfills, 
 


b. Closure requirements for the North CKD Area, 
 
c. Corrective action for the Retention Pond and Detention Pond, 


 
d. Post-closure maintenance requirements for the Landfills, and 


 
e. A revised Monitoring and Reporting Program (MRP). 


 
9. Order No. R3-2018-0001 only covers the Landfill portions of the Facility (i.e., North CKD 


Area, Lonestar Closed CKD Landfill, and landfill drainage facilities), which comprises only a 
portion of the Facility as show in WDR Figure 2.  The remaining portions of the Facility, 
which include the remaining infrastructure and associated cement manufacturing equipment 
and staging areas, are currently regulated via the Statewide General Permit for Storm Water 
Discharges Associated with Industrial Activities, Order No. 2014-0057-DWQ (Industrial 
General Permit or IGP).  It is anticipated that the Facility will be regulated via the Statewide 
General Permit for Storm Water Discharges Associated with Construction and Land 
Disturbance Activities, Order No. 2012-0006-DWQ (Construction General Permit), during the 
final phases of Facility infrastructure decommissioning and site restoration activities. 


 
SITE DESCRIPTION AND HISTORY  
 
Facility 
10. Construction of the Facility began in the late 1800’s and included significant modifications to 


onsite topography, and construction of nearby bridges over steep canyons and a rail spur.  
Cement production began in 1906 and the Facility was the second largest cement plant in 
the nation, producing 3,000 barrels of cement per day with feedstock sourced from a nearby 
limestone quarry.  Prior to 1920, an oil pipeline to the Facility was constructed along with 
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onsite above-ground storage tanks.  In 1980 the Facility was modernized with more efficient 
kilns and switched its fuel source from oil to coal.  Cement manufacturing at the Facility 
included grinding of source materials, pyro processing, storage of cement products, and 
storage and disposal of waste products.  The Facility produced bulk and sacked Portland 
cement, manufactured concrete products (roof tiles), and plastic cements.   
  


11. The Facility produced large quantities of CKD as a byproduct of the cement manufacturing 
process.  Although some of the CKD was either reused in the cement process or recycled as 
an agricultural soil amendment (as lime), most of it was stored or disposed of onsite or on 
adjacent properties.  More detailed information regarding CKD characteristics is included in 
subsequent findings within the Classification and Waste Type section below. 


 
12. From 1906 to 1956, the Facility operated as the Santa Cruz Portland Cement Company.  


The Facility became Pacific Cement and Aggregates in 1956, Lonestar Cement Corporation 
in 1965, RMC Pacific Materials in 1988, and the CEMEX Davenport Cement Plant in 2005.  
The Facility was permanently shut down in early 2010 following extended periods of 
inactivity since 2002. 


 
13. In January 2013, the Discharger began identifying, consolidating, and removing above 


ground storage tanks and hazardous materials located through the site.  Findings 44-46 
outline Facility closure efforts and documents required by the Santa Cruz Environmental 
Health Department; for areas of the Facility or activities not addressed by this Order. 


 
Lonestar Closed CKD Landfill 
14. The Lonestar Closed CKD Landfill is located east of the former cement plant, along the 


Facility’s eastern property line, and north of Highway 1 as shown on WDR Figure 2.  The 
Lonestar Closed CKD Landfill that was operated from 1906 to 1984 covers approximately 
5.8 acres, and is divided by a dirt road into an upper and lower portion.  The upper 
(northern) portion contains almost exclusively CKD, while the lower (southern) portion also 
accepted municipal solid, industrial and construction wastes. 
 


15. Upgradient of the Lonestar Closed CKD Landfill is a seasonal pond referred to as the 
Farmer’s Pond as shown on WDR Figure 2.  The Farmer’s Pond drains to the unnamed 
drainage east of the Lonestar Closed CKD Landfill via a 36 inch corrugated metal pipe 
under the upper portion of the landfill.   


 
16. The Lonestar Closed CKD Landfill is considered a closed, abandoned, inactive (CAI) landfill 


pursuant to CCR Title 27 §20080(d) because it was closed, abandoned, or inactive prior to 
November 27, 1984.  Pursuant to CCR Title 27 §20080(g), the Water Board can require 
Dischargers to monitor CAI landfills, and if groundwater impairment is observed require the 
Discharger to implement a corrective action program.  The most common and effective 
corrective action for CAI landfills with groundwater impacts is construction of a final cover, 
which was required by the Water Board’s Closure Waste Discharge Requirements Order No. 
94-66.  


 
17. The Lonestar Closed CKD Landfill final cover was constructed in 1995, pursuant to Order 


94-66, and consists of a drainage/vegetative layer over a geosynthetic clay liner (GCL) to 
promote surface runoff and prevent infiltration of water into the CKD waste.  Slopes along 
the north edge and southeast portion of the Lonestar Closed CKD Landfill did not receive a 
final cover because they were too steep, these slopes rely on positive drainage and 
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vegetation to prevent erosion.  Additionally, an established grove of Monterey Cypress trees 
growing near the toe of the lower portion of the Lonestar Closed CKD Landfill also limited 
final cover construction to minor grading and drainage improvements only.  The trees were 
planted in compliance with Conditional Order of Abatement and Variance No. 83-4 as a 
botanical windbreak at the request of the Monterey Bay Unified Air Pollution Control District.  
The final cover includes concrete v-ditches to route run-on around, and stormwater off, the 
landfill.  


 
18. The final cover does not appear to have improved groundwater impacts immediately 


adjacent to the Lonestar Closed CKD Landfill.  More detailed information on groundwater 
impacts is provided in Finding 69.  Order No. R3-2018-0001 requires the Discharger to 
submit a Monitoring and Final Cover/Drainage Evaluation Report for the Lonestar Closed 
CKD Landfill. 


 
 


North CKD Area 
19. The North CKD Area covers approximately 12 acres in the northern portion of the Facility, 


and is divided into three sections identified as Area 1, Area 2, and Area 3, as shown on 
WDR Figure 2. 
 


20. Area 1 covers 3.5 to 4 acres of land, formally a canyon, leased from CDLC and received 
waste starting in the 1950s.  The area was filled with CKD to approximately the canyon rim 
and then covered with approximately 10 to 12 feet of excavated earth and concrete rubble 
from plant construction activities.  An additional 24 to 30 inches of top soil, compacted to 
approximately 18 inches, was placed over Area 1.  Reportedly, no CKD has been placed in 
Area 1 for over 65 years.  Area 1 was also returned to the original land owner for agricultural 
purposes. 


 
21. Area 2 is also on land leased from CDLC and consists of approximately 3.2 acres of 


relatively flat exposed CKD with small scattered mounds.  The east side of Area 2 is 
adjacent to a pair of natural seasonal ponds, which will be evaluated and addressed to 
prevent water from coming into contact with CKD waste, as part of final closure pursuant to 
this Order, or following final closure construction, if improvements to the seasonal ponds are 
delayed by permitting requirements. 


 
22. Area 3 covers approximately 9 acres and the CKD rises significantly higher than the 


surrounding area.  A temporary exposed high density polyethylene (HDPE) membrane 
covers the steep slopes and the CKD pile on the top of Area 3.  The flatter top deck of Area 
2 & 3 is not covered but the exposed CKD is relatively cemented and graded to drain 
stormwater to lined drainages.  Due to wind and UV exposure the membrane cover has 
significantly degraded and is discussed in greater detail in Findings 37 and 38. 


 
23. The North CKD Area received CKD from the late 1950s to approximately 1998.  From 1998 


to 2002, no additional CKD was disposed at the North CKD Area because all CKD waste 
from the cement manufacturing process was either reused or recycled.  From 2002 to 2010, 
approximately 90,000 cubic yards of CKD was excavated from the North CKD Area and 
recycled primarily for use as an agricultural soil amendment.   


 
24. The North CKD Area was not constructed as a lined wasted management unit because 


initial disposal to the area predated waste management unit construction requirements that 
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are presently required under the CCR Title 27.  However, the North CKD Area is considered 
an existing unit pursuant to CCR Title 27 §20080(d) because it was actively operated prior to 
and after November 27, 1984.  The Facility appears to have been regulated via WDRs since 
1972 based on references to WDR Order 72-65 in correspondence from RMC Lonestar, 
dated April 6, 1993.  The oldest Order available in the Facility’s public file is from 1978, WDR 
Order No. 78-19, which references two Orders from 1977 (NPDES Order No. 77-01 and 
WDR Order No. 77-02). 


 
25. WDR Order 99-23 regulated the North CKD Area as a surface impoundment pursuant to 


CCR Title 27, and permitted the Discharger to continue CKD disposal on top of the North 
CKD Area with future expansion outside of the North CKD Area (New Canyon Disposal 
Area) required to meet CCR Title 27 requirements.  Order 99-23 did not require a liner under 
the Active CKD pile because it was not feasible given the large volume of CKD disposed in 
the North CKD Area.  Older Orders referred to North CKD Area as the Slurry Pond Disposal 
Area and were revised multiple times in an attempt to permit and transition disposal of CKD 
to the New Canyon Disposal Area. 


 
26. Pursuant to WDR Order 99-23 future expansion of CKD disposal to the New Canyon 


Disposal Area was conditioned on the Discharger demonstrating that siting and design 
requirements complied with CCR Title 27 requirements.  The Facility closed without such a 
demonstration and the New Canyon Disposal Area was not used for CKD disposal. 


 
27. The North CKD Landfill is estimated to contain just under 850,000 cubic yards (yd3) of CKD 


as shown in the North CKD Area CKD Inventory Table below: 
 


Table 1:  North CKD Area CKD Inventory Table 


Description North CKD Area 


2000 Estimated 
Volume of CKD 


(yd3) 


2012 Estimated 
Volume of CKD 


(yd3) 


CKD Below Canyon Rim 
Area 1 & 2 342,000 342,000 


Area 3 390,000 390,000 
Sub Total 732,000 732,000 


CKD Above Canyon Rim 


Area 1 None None 
Area 2 91,000 93,915 
Area 3 115,000 21,728 


Sub Total 206,000 115,643 
Total Estimated CKD 
Inventory (2012) Total 938,000 847,643 


 
28. Historically, the CKD not reused onsite was combined with water and pumped as CKD slurry 


to a series of temporary basins of various sizes located on top of the existing CKD piles, 
where the CKD slurry was allowed to dry and solidify, forming cemented layers resistant to 
percolation and erosion.  CKD slurry was the preferred method for conveyance and disposal 
to minimize particulate air quality emissions from the CKD conveyance process.  Due to the 
method of disposal and high moisture content of the CKD slurry, the North CKD Area was 
considered a surface impoundment. 


 
29. Upgradient of the North CKD Area is a seasonal pond referred to as the North Pond as 


shown on WDR Figure 2.  The North Pond drains via a 30-inch bypass/overflow pipe to a 
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seasonal surface water drainage east of Area 2 and 3 of the North CKD Area that is tributary 
to the Farmers Pond.  The Discharger is proposing to upgrade the 30-inch bypass pipe to 
36-inches, reroute it around the North CKD Area, and discharge it directly to the Farmer’s 
Pond 


 
30. Downstream and southwest of the North CKD Area are unlined stormwater ponds (hereafter 


Retention Pond and Detention Pond) as shown on WDR Figure 2.  The Retention Pond 
collects stormwater from the North CKD Area, miscellaneous facility areas, and adjacent 
offsite areas for use in cement production with the excess discharged to the ocean at 
Discharge Point 001.  Historically the Retention Pond also collected process wastewater 
and wash water from cement plant operations.  Sediments or solids from cement 
manufacturing, material stockpile areas (i.e. coal, iron slag, lime), and North CKD Area, have 
caused the Retention Pond to have high/basic pH levels between 10 and 12 with elevated 
total dissolved solids including metals and minerals.  The Retention Ponds is unlined and 
has resulted in groundwater impacts discussed in Finding 69.    The Detention Pond is 
tributary to the Retention Pond and receives stormwater from offsite areas to the west of the 
North CKD Area and primarily covered areas of the North CKD Area.  Due to degradation of 
the temporary membrane cover the Detention Pond has also recently shown elevated/basic 
pH levels.  This Order requires the Discharger to investigate and implement corrective action 
for both the Retention Pond and Detention Pond as part of the final closure of the North 
CKD Area. 
 


31. Discharge Point 001 discharges from the Retention Pond and other interior areas of the 
Facility were covered by a site specific National Pollutant Discharge Elimination System 
(NPDES) Permit (Order No. R3-2010-0008) until it was rescinded in 2015.  To comply with 
the Ocean Plan receiving water pH limits specified in the site specific NPDES Permit, the 
Discharger was required to adjust pH at Discharge Point 001. 


 
32. The Facility is enrolled under the IGP for stormwater related discharges to surface waters 


and the Discharger adjusts pH at Discharge Point 001 as a best management practice 
(BMP) pursuant to the IGP. 


 
33. Land use within 1,000 feet of the Facility is currently designated for residential, industrial, 


agricultural, and commercial uses. 
 
CORRECTIVE ACTION HISTORY 
 
34. In 1995, a final cover was constructed on the Lonestar Closed CKD Landfill pursuant to 


Closure Waste Discharge Requirements Order No. 94-66.  The final cover is described in 
Finding 17 and 66. 
 


35. In 2000, a temporary exposed HDPE membrane was installed over the large CKD pile on 
the top deck of the North CKD Area 3 and adjacent steep slopes along with drainages 
tributary to the Retention Pond to prevent stormwater from percolating through the CKD 
waste and causing leachate seeps. To facilitate CKD removal/recycling efforts, the flatter top 
deck of Area 3 was left uncovered as a work area with grading that promoted stormwater 
drainage and minimized ponding and infiltration.  The exposed CKD of the top deck was 
also cemented making it resistant to erosion and relatively low permeability.  This corrective 
action was in response to a Water Board staff inspection on June 23, 1998 that documented 
leachate seeps from beneath the North CKD Area; during the inspection and inspection 
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related follow-up discussions, Water Board staff informally required an evaluation and 
corrective actions for the observed seeps.  The temporary membrane cover and lined 
drainages were successful in preventing leachate seeps from the North CKD Area and 
improving groundwater quality.  


 
36. From 2002 to 2010, the Discharger removed approximately 90,000 cubic yards of CKD from 


the North CKD Area for use as an agricultural soil amendment (lime) based on market 
demand.  Recycling of the CKD for offsite reuse ceased because market demand was low 
and the Facility’s shutdown made removal infeasible due to reduced onsite staffing. 


 
37. In preparation for the 2011/2012 wet weather season, the Discharger made significant 


repairs to the temporary exposed membrane on the North CKD Area.  This corrective action 
was in response to a Water Board staff inspection on March 23, 2011 that documented holes 
and tears in the temporary exposed membrane cover due to ultra-violet (UV) degradation 
and wind damage.  During the inspection and follow-up discussions, Water Board staff 
directed the Discharger to repair the temporary cover.  


 
38. On October 3, 2016, the Discharger submitted the North CKD Area Interim Cover Repair 


Evaluation and Work Plan (Interim Cover Repair Evaluation) pursuant to a Water Board staff 
California Water Code (CWC) §13267 letter dated August 31, 2016, which required the 
Discharger to evaluate repair of the damaged temporary membrane cover including areas 
previously repaired in 2011.  The Interim Cover Repair Evaluation documented the CKD pile 
to be relatively cemented and resistant to water and wind erosion and recommended not 
repairing the deteriorating temporary cover due to expected final cover construction in the 
coming years and indicated compliance with the IGP would be sufficient for preventing and 
reducing the discharge of pollutants associated with the North CKD Area. 


 
Water Board staff issued a CWC §13267 letter on January 12, 2017, accepting the Interim 
Cover Repair Evaluation and prioritizing final closure, but requiring Supplemental Monitoring 
to evaluate the Facility’s stormwater discharge.  Supplemental Monitoring results document 
pH, metals, and mineral impacts to the Detention Pond, Retention Pond and Discharge 
Point 001 that are discussed in greater detail in Finding 70.  This Order requires closure of 
the North CKD Area, which includes corrective action for the Retention Pond and Detention 
Pond, and incorporates the Supplemental Monitoring into MRP Order No. R3-2018-0001 to 
allow for continued evaluation of stormwater discharges and potential impacts. 


 
LANDFILL CLOSURE 
 
39. The Discharger submitted a Conceptual Final Closure and Post Closure Maintenance Plan 


(Conceptual Closure Plan) on April 13, 2017.  Water Board staff conditionally approved the 
Conceptual Closure Plan on August 24, 2017, and issued a CWC §13267 letter requiring the 
Discharger to submit the Final Closure and Post-Closure Maintenance Plan (Final Closure 
Plan) by April 1, 2018.  This Order incorporates the Final Closure Plan due date to facilitate 
final closure. 
 


40. The North CKD Area was initially operated as a surface impoundment and pursuant to CCR 
Title 27 §21400(b)(1) the Discharger must make a “mandatory clean-closure attempt” to 
remove all residual wastes from the impoundment and restore the site.  The Discharger’s 
effort to remove and recycle the CKD material is described in Finding 36 and the 
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Discharger’s Conceptual Closure Plan determined that clean closure for the North CKD Area 
was infeasible because of the following: 
 


• The total volume of CKD that would need to be removed, including anticipated over-
excavation requirements, is approximately 1 million cubic yards, 


• Removal of the material would require 60,000 to 120,000 truck trips, resulting in 
significant traffic and air quality related impacts, 


• Excavation of the material and associated onsite staging and heavy equipment 
operations could result in potential fugitive dust and runoff discharges that may 
impact the environment and surrounding community, and 


• Clean closure associated with removing the material and restoring the site would add 
several years to the project, versus closing the CKD area as Landfill with a cover, 
and cost approximately $240 million dollars. 


 
Conversely, the Conceptual Closure Plan determined that on-site closure has the following 
benefits: 
 


• Reduction in overall earthwork and handling, and resulting cost and time required to 
achieve project completion. 


• An environmentally protective cap that supports overall habitat reclamation and 
approximates the surrounding landscape, or other land uses. 


• Reduced impacts (i.e., noise, nuisance, dust, and traffic) to the public. 
 


Therefore, this Order requires closure and post-closure maintenance of the North CKD Area 
as a landfill pursuant to CCR Title 27 §20950, §21090, and §21400(b)(2). 


 
41. The North CKD Area will be closed as a Class II Solid Waste Landfill as defined by 


California Code of Regulations (CCR) Title 27, §20240 and §20250. 
 


42. The goal of landfill closure and post-closure as required by this Order, including but not 
limited to the construction and long-term maintenance of a final cover system and 
associated stormwater controls, is to minimize infiltration of water into the waste, thereby 
minimizing the production of contaminated leachate and potential groundwater impacts.   
After closure, the final cover will constitute the principal waste containment feature for the 
North CKD Area. 


 
43. Order R3-2018-0001 requires the Discharger to complete final closure construction activities 


for the North CKD Area and associated drainages before October 1, 2020, or October 1, 
2022 if the Discharger requests an extension and receives Executive Officer approval. 


 
FACILITY CLOSURE 


 
44. The County of Santa Cruz Environmental Health Services is requiring the Discharger to 


evaluate environmental conditions during closure of the Facility pursuant to Santa Cruz 
County Code Chapter 7.100 and their hazardous materials permit.  The Discharger has 
submitted the following documents specific to the County’s closure process, which are 
available on GeoTracker (Global ID: T10000007011 or L10009974641): 


 
a. Facility Closure Plan, November 2012 
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b. Facility Closure Assessment, Limited Phase II Soil and Groundwater Environmental 
Site Assessment, May 2014 
 


c. Supplemental Report to 2014 Facility Closure Assessment, September 2015 
 
d. Supplemental Closure Investigation Work Plan, April 2016 
 
e. Response to Closure Investigation Work Plan Comments, October 2016 
 
f. Supplemental Facility Closure Investigation, July 2017 
 


45. The Facility Closure Plan and subsequent Assessments submitted to the County of Santa 
Cruz Environmental Health Department identify and evaluate areas of potential 
environmental concern based on historical investigations, onsite inspections, and known or 
required monitoring.  The County may require the Discharger to submit a Feasibility Study 
summarizing and proposing remedial options for any impacted areas of potential 
environmental concern.  The County is not evaluating environmental impacts from the 
Landfills and related facilities (Retention and Detention Ponds) because the Water Board 
has regulatory authority to require closure and corrective actions as referenced and required 
by this Order. 
 


46. If the County’s closure process for the Facility identifies groundwater impacts for any of the 
areas of potential environmental concern the Water Board may co-lead with the County on 
investigation and cleanup requirements, with the Water Board focusing on groundwater and 
the County focusing on soil impacts as would be standard. 
 


CLASSIFICATION AND WASTE TYPE 
 
47. CKD is a waste stream of the cement manufacturing process. Characterization of the CKD 


based on the Discharger’s August 1999 CKD Waste Characterization Report indicates that it 
is alkaline, contains non-hazardous levels heavy metals, and is caustic with a high pH (>9.5) 
when in aqueous solution. Low permeability and high porosity where fractured, generally 
describes the physical properties of dried CKD. CKD is commonly considered similar to 
agricultural lime and sets up similarly to Portland cement when hydrated. Until dried or if in 
contact with water, it has the potential to alter water quality by increasing alkalinity and may 
leach dissolved solids including metals and minerals.  The Water Board has historically 
required the Discharger to manage CKD as a "Designated Waste" according to CCR Title 27 
based on the CKD characterization, the CKD leachate characterization in Finding 48, and 
Findings 49 and 50 below.  


 
48. CKD leachate is partially characterized by historic monitoring of piezometer PZ-8 as 


reported in the Evaluation Monitoring and Corrective Action Report, dated November 19, 
2001 and monitoring of potential CKD seepage as reported in the Discharger’s Summary of 
Supplemental Sampling and Analysis, dated June 16, 2017.  PZ-8 is screened within the 
CKD in the North CKD Area and sampling results are shown in Table 2 below: 
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Table 2:  CKD Leachate Characterization 


Constituent 
PZ-8 


 (08/17/1996) 
PZ-8 


(04/01/1997) 


Potential CKD 
Seepage 


(2/28/2017) 
pH 13 12.9 14 
TDS (mg/L) 4600 4800 4400 
Hydroxide (mg/L) 2800 140 NT 
Hardness (mg/L) 440 1300 NT 
Bicarbonate (mg/L) <1.0 <1.0 NT 
Carbonate (mg/L) <1.0 32 NT 
Calcium (mg/L) 880 130 280 
Chloride (mg/L) 450 940 590 
Magnesium (mg/L) 18 ND NT 
Potassium (mg/L) 3100 4100 1300 
Sodium (mg/L) 530 800 210 
Sulfate (mg/L) 470 1900 83 
Iron (mg/L) 30 .059 NT 
Manganese (mg/L) 0.26 <0.1 NT 
Antimony (mg/L) NT NT <0.050 
Arsenic (mg/L) NT NT <0.050 
Barium (mg/L) NT NT 0.27 
Beryllium (mg/L) NT NT <0.010 
Cadmium (mg/L) NT NT <0.010 
Cobalt (mg/L) NT NT <0.010 
Copper (mg/L) 0.35 0.06 <0.10 
Chromium (mg/L) 0.28 0.22 0.15 
Chromium VI (mg/L) NT 0.27 NT 
Lead (mg/L) NT NT 0.019 (t) 
Mercury (mg/L) NT NT 0.000059 (t) 
Molybdenum (mg/L) 0.39 0.74 0.12 
Nickel (mg/L) NT NT <0.050 
Selenium (mg/L) NT NT <0.10 
Silver (mg/L) NT NT <0.025 
Thallium (mg/L) NT NT <0.050 
Vanadium (mg/L) NT NT 0.009 (t) 
Zinc (mg/L) 1.2 0.032 0.037 (t) 


NT:  Not Tested. 
(t):   Trace Result, concentration is less than the reporting limit but greater than or equal 


to the minimum detection limit and is an approximate value. 
<:     Not Detected, value reported is less than the reporting limit. 


 
49. The Porter-Cologne Water Quality Control Act, Chapter 2, §13050(q)(l) defines cementitious 


waste materials that are managed at the cement manufacturing facility where the materials 
were generated as a mining waste.  CKD is also classified as a Class B mining waste 
pursuant to CCR Title 27 §22480(b)(2).  The Water Board can impose more stringent 
requirements to accommodate regional and site-specific conditions. 


 
50. This Order, pursuant to CCR Title 27 §22470(a), requires the Discharger to manage the 


CKD waste as a Designated Waste, as defined in CCR Title 27 §20164.  Additionally, since 
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the CKD was slurried prior to discharge, the North CKD Area is a surface impoundment 
requiring closure as a Class II landfill pursuant CCR Title 27 §21400 because clean closure 
is not feasible.  Historical and existing groundwater and surface water quality impacts at the 
Facility (described in Findings 69 and 70, respectively) are the basis for the Water Board 
requiring the Discharger to close and manage the North CKD Area with Class II standards 
rather than the Mining Waste Standards. 


 
51. The Lonestar Closed CKD Landfill contains primarily CKD, but also includes old municipal 


solid waste, industrial waste, and construction wastes.   Additional information on the 
specific composition of municipal, industrial, and construction wastes is not available due to 
the age of the landfill.  The Closure and Post-Closure Maintenance Plan, dated April 1994, 
for the Lonestar Closed CKD Landfill, incorporated Class II landfill requirements, primarily 
due to the CKD waste.   


 
GEOLOGY/HYDROGEOLOGY 
 
52. Setting – The Facility lies within the coastal portion of Santa Cruz County in the Coast 


Ranges geomorphic province and is surrounded by rolling coastal foothills.  The Pacific 
Ocean is approximately 600 feet and 2000 feet to the southwest, from the Lonestar Closed 
CKD Landfill and the North CKD Area, respectively. 


 
53. Topography – The Facility includes a series of stepped terraces with moderate to steep 


slopes and elevations ranging from 105 to 215 feet above sea level. Canyons cut by 
ephemeral and perennial streams surround the Facility.  The relatively level topography of 
the cement plant area  was achieved by artificially filling depressions and stream canyons 
early in the Facility’s history 


 
54. Stratigraphy – Artificial fill, channel sands and gravels, marine terrace deposits, Santa Cruz 


Mudstone and Santa Margarita Sandstone underlie the site.  Well borings indicate there is 
from 0 to 50 feet of fill overlying native channel sands and gravels and marine terrace 
deposits, which range from 2 to 20 feet thick.  The Santa Cruz Mudstone is at least several 
hundred feet thick and is underlain by the Santa Margarita Sandstone, which extends to 
depths of more than 1000 feet. 


 
55. Faulting/Seismicity – The Simeon-Hosgri fault system (also known as the San Gregorio 


Fault) is approximately 2.7 miles west of the facility and is expected to produce peak 
accelerations of 0.6g from a Maximum Credible Earthquake of Richter magnitude 7.5. 
 


56. Hydrogeology – Hydrogeologic units below the Facility, include channel sands and gravels 
and marine terrace deposits, Santa Cruz Mudstone, and Santa Margarita Sandstone.  The 
channel sands and gravels, and marine terrace deposits have a relatively high permeability.  
The Santa Cruz Mudstone is relatively impermeable and generally considered an aquitard, 
but fractures can produce higher porosity and secondary permeability flows.  Although, 
groundwater from the Santa Margarita Sandstone is a significant source of potable water in 
other areas of Santa Cruz County it is generally poor quality in the coastal Davenport area 
with elevated TDS and naturally occurring hydrocarbons. 
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GROUNDWATER, SURFACE WATER, AND STORMWATER 
 
57. Groundwater – Thirteen groundwater monitoring wells are installed in and around the North 


CKD Area and five groundwater monitoring wells are installed around the Lonestar Closed 
CKD Landfill to establish the groundwater gradient, direction of flow, and to collect water 
quality samples. Groundwater generally flows to the south and southwest towards the 
Pacific Ocean as shown in Groundwater Elevation Contour Map, WDR Figure 3.  The water 
table varies from approximately 5 to 25 feet below the ground surface, and the groundwater 
gradient is locally influenced by the canyon geologic structure and historical topography, and 
site modifications, which includes both significant fill material related to a long history of 
industrial development, and the CKD waste. Groundwater monitoring data indicates there is 
ground water continuity between the channel sands and gravels, marine terrace deposits, 
and Santa Cruz Mudstone.  Groundwater monitoring well locations are shown in Monitoring 
Locations Map, MRP Figure 1 and historical monitoring results are discussed Finding 69. 


 
58. Groundwater Recharge – Surface inflow and subsurface inflow recharge shallow 


groundwater near the Landfills.  Surface inflow includes infiltration of precipitation and 
irrigation return flows from nearby agricultural areas; percolation along streams, and other 
waterways; and recharge from the North Pond, seasonal ponds, and Farmer’s Pond 
upgradient of the Landfills. 


 
59. Groundwater Separation –Shallow groundwater adjacent to the Landfills is likely 


contacting the edges of CKD waste due to the historically steep native canyon geology, and 
groundwater recharge upgradient of and adjacent to the Landfills. 


 
The Discharger’s Hydrogeologic Conceptual Site Model, dated March 2017, evaluates 
groundwater hydrogeology in the vicinity of the North CKD Area and indicates that while 
groundwater may be contacting CKD there is no significant flow through the CKD due to its 
low permeability.  The CKD is a hydraulic plug or barrier that forces groundwater to flow 
around it in the more permeable terrace deposits or interface between the CKD and native 
canyon soils.  The Conceptual Site Model includes cross sections that identify shallow 
geology (i.e., terrace deposits and historical fill) and potential shallow groundwater that is 
not monitored between the North CKD Area and the Retention Pond.  This Order requires 
the Discharger to propose and install a groundwater monitoring well(s) downgradient of the 
North CKD Area to confirm that the North CKD Area is not impacting shallow groundwater. 
 
Additionally, this Order does not require the CCR Title 27 prescriptive requirement for a 5-
foot separation between groundwater and waste as it is not feasible based on known 
geology and nearby groundwater recharge, and the North CKD Area is defined as an 
existing facility pursuant to CCR Title 27.   To improve groundwater separation this Order 
requires the Discharger to implement final closure for the North CKD Area.  Final closure of 
the North CKD Area includes permanently lined drainages that will prevent groundwater 
recharge immediately adjacent to CKD waste and a final cover over the entire North CKD 
Area that will prevent infiltration of water into the landfill.  The Discharger also proposes to 
improve California Red Legged Frog Habitat at the North Pond and seasonal ponds 
upgradient and adjacent to the North CKD Area with a partial liner, which may reduce 
groundwater recharge upgradient of the landfill.  Groundwater separation will continue to be 
assessed with the submittal and review of monitoring reports required by MRP Order No. 
R3-2018-0001. 
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60. Supply Wells – The nearest water supply well is used for agricultural purposes and is within 
one mile of the facility to the west as shown on WDR Figure 2. 


 
61. Surface Water – The Facility and Landfills lie within two small unnamed watersheds.  San 


Vicente Creek is located approximately 800 feet east of the North CKD Area. 
 


62. Precipitation – Average annual precipitation at the site is 26-30 inches. 
 
63. Stormwater – The North CKD Area is isolated from run-on by the North Pond, Seasonal 


Ponds, and temporarily lined drainages that run adjacent to the North CKD Area.  Final 
Closure includes replacing and upgrading temporary lined drainages with permanent 
engineered lined drainages to handle stormwater runoff through post-closure. 


 
The Lonestar Closed CKD Landfill is isolated from run-on by the Farmers Pond, and 
perimeter v-ditches, designed to handle a 1000-year, 24-hour storm, which drain both cover 
runoff and diverted run-on to an unnamed drainage immediately to the east and southeast.  
Stormwater drainage from the upper half of the Lonestar Closed CKD Landfill is directed via 
concrete v-ditches to a Christy box and to the adjacent unnamed drainage to the east as 
shown on MRP Figure 1.  Drainage from the lower half of the Lonestar Closed CKD Landfill 
is directed by concrete v-ditches and unlined swales within the grove of Monterey Cypress 
trees to relatively flat area near MW-2, where it appears to pond and percolate. 


 
64. Flooding – The Lonestar Closed CKD Landfill and the North CKD Area are not located in a 


100-year flood plain according to the National Flood Insurance Program, but parts of the 
North CKD Area are located in Zone X, a zone with a 500-year flood chance or a 100-year 
flood area with average depths of less than 1 foot. 


 
CONTROL SYSTEMS AND MONITORING  
 
65. Liner Design and Landfill Leachate Control – The Landfills do not have a leachate 


collection and recovery system (LCRS) because their initial construction predated waste 
management unit construction requirements pursuant to CCR Title 27 and they were not 
constructed as lined waste management units. 
 


66. Final Cover Design – The Discharger’s conditionally approved Conceptual Closure Plan 
proposes a final cover for the North CKD Area consisting of the following components 
(bottom to top): 


 
a. Foundation layer consisting of 2 feet of compacted CKD (or soil around perimeter fill 


areas). 
 


b. 60-mil linear low density polyethylene (LLDP) membrane low permeability layer. 
 


c. Geocomposite drainage net layer. 
 


d. Minimum 18 inches protective cover soil layer (compacted general fill). 
 


e. Minimum 6 inches vegetative soil layer.   
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The Lonestar Closed CKD Landfill final cover primarily consists of the following components 
(bottom to top): 


 
a. Foundation layer consisting of compacted CKD or waste quarry screening material. 


 
b. Geosynthetic Clay Liner (GCL) low permeability layer, consisting of an internally 


reinforced layer of inert sodium bentonite between two geotextiles. 
 
c. Minimum 24 inches of waste quarry screening material as a drainage/vegetative 


layer. 
 


There are several areas of the Lonestar Closed CKD Landfill that do not have the 
engineered final cover described above, including the steep slopes (1:1 or steeper) on the 
north and eastern side of the landfill and an existing grove of Monterey Cypress fir trees on 
the lower southwest portion of the landfill.  The Lonestar Closed CKD Landfill final cover 
includes drainages and grading to prevent stormwater run-on to the steep side slopes. 


 
67. Landfill Gas Control – A landfill gas monitoring or control system is not required for CKD 


disposal as CKD is inorganic and does not generate landfill gas.  However, the Lonestar 
Closed CKD Landfill also received municipal solid waste.  To determine if landfill gas 
monitoring or control was necessary for the Lonestar Closed CKD Landfill, a landfill gas 
investigation was performed on March 8, 1994, which included thirty nine borings.  No 
evidence of landfill gas generation was detected in the borings. 


 
68. Stormwater Control – Pursuant to CCR Title 27, closure of the North CKD Area must 


include drainage improvements designed to handle a 1000-year 24-hour storm or an 
engineered alternative, approved by the Executive Officer.  The Lonestar Closed CKD 
Landfill is designed to handle precipitation and drainage from a 1000-year, 24-hour storm. 


69. Groundwater Monitoring – Facility monitoring reports document groundwater impacts in 
monitoring wells, downgradient  of the Lonestar Closed CKD Landfill (MW-1, 2, 3, and 4), 
along the western drainage adjacent to the North CKD Area (PZ-3, 6, and 10), and 
immediately downgradient of the Retention Pond (PZ-15) as shown on MRP Figure 1.  
Groundwater impacts vary between monitoring wells but are generally characterized by 
elevated total dissolved solids including metals (i.e., barium chromium, copper, 
molybdenum, and zinc) and minerals (i.e., calcium, chloride, potassium, sodium, and 
sulfate), and elevated pH (PZ-15).  Groundwater immediately downgradient and adjacent to 
the North CKD Area has generally improved since the temporary lined drainages and 
temporary membrane cover  were installed in the North CKD Area, waste CKD slurry 
disposal was eliminated due to recycling of CKD, and ultimately the Facility’s shutdown.  
This Order requires final closure of the North CKD Area, corrective action for the Retention 
and Detention Ponds, and a Monitoring and Final Cover/Drainage Evaluation Report for the 
Lonestar Closed CKD Landfill to address groundwater impacts. 


 
70. Surface Water Monitoring – The Discharger’s Summary of Supplemental Sampling and 


Analysis, discussed in Finding 38, evaluates the Facility’s surface water and stormwater 
discharges shown on MRP Figure 1, and is partially summarized in Table 3 below: 
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Table 3:  Supplemental Surface Water Quality Monitoring Summary 


Constituent(1) 


Discharge 
Point 
001(2) 


(3/21/17) 


Retention 
Pond 


(3/27/17) 


Detention 
Pond 


(3/27/17) 


Plant 
Retention 


Pond 
(3/27/17) 


HWY 1 
Runoff 


(3/27/17) 


GW 
Seepage 
(3/27/17) 


Lonestar 
Closed 


CKD 
Culvert 
(3/27/17) 


pH 7.41 11.4 10.1 9.24 8.14 7.56 8.1 
TDS (mg/L) 750 1800 670 320 710 1700 280 
Calcium 
(mg/L) 70 33 NT NT NT NT NT 


Chloride 
(mg/L) 88 (t) 240 120 17 100 270 27 


Potassium 
(mg/L) 110 570 NT NT NT NT 9.6 


Sodium 
(mg/L) 57 130 NT NT NT NT 24 


Sulfate (mg/L) 210 440 130 130 110 660 42 
Arsenic 
(mg/L) 0.0051 (t) 0.013 ND ND ND ND ND 


Barium 
(mg/L) 0.064 0.035 ND ND 0.14 0.1 0.031 


Copper 
(mg/L) 0.0038 (t) 0.0049 (t) ND ND ND ND 0.0028 (t) 


Chromium 
(mg/L) 0.0061 (t) 0.023 0.040 ND ND ND 0.0030 (t) 


Chromium VI 
(mg/L) 0.0048 0.024 0.049 0.002 ND ND 0.0004 (t) 


Lead (mg/L) 0.0055 0.067 ND ND 0.0079 0.016 0.022 
Mercury 
(mg/L) ND ND ND ND ND ND 0.0003 


Molybdenum 
(mg/L) 0.026 0.097 0.036 ND 0.011 0.015 0.0078 (t) 


Nickel (mg/L) 0.004 (t) 0.0039 (t) ND ND ND 0.039 0.0034 (t) 
Vanadium 
(mg/L) 0.0046 (t) 0.01 ND ND ND ND 0.0027 (t) 


Zinc (mg/L) 0.011 (t) ND ND ND ND 0.026 0.013 (t) 
(1):  Sampling for other metals, not detected in any sampling events during Supplemental Monitoring are not 


included in the table. 
(2):  Discharge Point 001 is located after pH adjustment and includes flows from the Facility [Retention Pond, 


Detention Pond, Plant Retention Pond, and miscellaneous cement plant runoff (not sampled)], 
groundwater infiltration into the stormwater tunnel (not sampled), groundwater seepage adjacent to 
Discharge Point001, and HWY 1 runoff. 


NT:  Not Tested. 
(t):   Trace Result, concentration is less than the reporting limit but greater than or equal to the minimum 


detection limit and is an approximate value. 
ND:  Not Detected, detection limits are provided in the Summary of Supplemental Sampling and Analysis 


Report. 
 
The Retention Pond and Detention Pond, which is tributary to the Retention Pond, collect 
stormwater from the North CKD Area. Upon reaching capacity the Retention Pond 
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discharges to Discharge Point 001 via an overflow control structure and subsurface 
stormwater conveyance tunnel.  Both the Retention Pond and Detention Pond are impacted 
by elevated pH, metals and minerals, the Retention Pond is more significantly impacted due 
to its historical use and primary purpose to collect wastewater and stormwater for reuse, and 
to capture sediment from cement manufacturing and the North CKD Area.  The Detention 
Pond impacts reflect the more recent degradation of the temporary membrane cover on the 
west and south side of the North CKD Area and potential seepage characterized in Finding 
48.  Discharge Point 001 monitoring results document that the elevated pH is reduced prior 
to discharge by injection of carbon dioxide, and metals and minerals are also reduced due to 
dilution from runoff from other areas of the Facility (Plant Retention Pond), groundwater 
infiltration into the stormwater conveyance tunnel, groundwater seepage adjacent to and 
into Discharge Point 001, and HWY 1 runoff.   Combined flow concentrations of tested 
metals and minerals at Discharge Point 001 are less than the effluent limitations contained 
within the former NPDES Permit, but several metals including Chromium (VI), Lead, and 
Mercury (1/26/17 sampling event) are within the range of the instantaneous max and six 
month averages established by the since revised 2015 Ocean Plan without any 
consideration of mixing and dilution normally associated with ocean discharges.   
 
This Order does not implement 2015 Ocean Plan standards or permit the discharge of 
waste impacted stormwater at Discharge Point 001; it requires final closure of the North 
CKD Area and corrective action for the Retention and Detention Ponds to eliminate the 
discharge of impacted stormwater.  The Supplemental Monitoring requirements are also 
incorporated into MRP Order No. R3-2018-0001, to facilitate ongoing evaluation of 
stormwater impacts to determine if interim corrective actions are necessary prior to final 
closure and to evaluate the effectiveness of final closure and associated corrective actions.  
 
Surface water monitoring for the Lonestar Closed CKD Landfill includes sampling of the 
Farmer’s Pond, culvert beneath the landfill, and a Christy box, which receives flow from the 
closed landfill drainages, as shown on MRP Figure 1.  Monitoring of the culvert, which 
carries flow from the Farmer’s Pond below the closed landfill and into the unnamed drainage 
to the east of the closed landfill, was also performed as part of the Supplemental Monitoring 
summarized in Table 3 above and documents low levels of various metals are being 
discharged to the adjacent unnamed drainage.  This Order requires a Monitoring and Final 
Cover/Drainage Evaluation Report for the Lonestar Closed CKD Landfill to evaluate the 
performance of the final cover and drainages to prevent receiving water impacts. 


 
71. Stormwater Monitoring – The Facility is enrolled in the Industrial General Permit (IGP) and 


the Discharger monitors and collects stormwater samples from Discharge Point 001 as 
shown in WDR Figure 2.  Stormwater samples are collected on a semiannual basis during 
wet weather and analyzed for pH, total suspended solids, and oil and grease.  Sampling 
results for these basic parameters has not triggered IGP benchmark standards or numeric 
action levels.  Supplemental Monitoring results summarized in Table 3 indicate that 
stormwater is impacted with pollutants not currently monitored in the Discharger’s Storm 
Water Pollution Prevention Plan (SWPPP).  Pursuant to the IGP, the Discharger is required 
to update their SWPPP pollutant source assessment and identify potential industrial 
pollutants and include them in future sampling.   


 
72. MRP Order No. R3-2018-0001 requires the Discharger to monitor and report on landfill 


observations, drainage systems and rainfall data, and sample seeps and spills; establishes 
monitoring points for groundwater, surface water, stormwater; specifies monitoring 
frequency, monitoring parameters, constituents of concern, criteria for sample collection and 
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analyses, methods for analyzing data both statistically and non-statistically, reporting 
requirements, minimum monitoring report content; and defines terms.  Order No. R3-2018-
0001 allows the Executive Officer to revise Monitoring and Reporting Programs. 


 
BASIN PLAN 
 
73. The Water Quality Control Plan, Central Coast Basin (Basin Plan), was adopted by the 


Water Board on September 8, 1994, and approved by the State Water Board on November 
17, 1994.  The Basin Plan incorporates statewide plans and policies by reference and 
contains a strategy for protecting beneficial uses of State Waters.  This Order implements 
the water quality objectives stated in the Basin Plan. 


 
74. The Basin Plan identifies the following present and anticipated beneficial uses for unnamed 


surface waters downgradient of the Landfills’ discharge:  
 


a. Municipal and Domestic Water Supply 
 


b. Protection of both recreation and aquatic life. 
 
75. The Basin Plan identifies the following beneficial uses of groundwater in the vicinity of the 


Landfills: 
 


a. Agricultural Supply 
 


b. Municipal and Domestic Supply 
 


c. Industrial Supply 
 
CALIFORNIA ENVIRONMENTAL QUALITY ACT  
 
76. This Order is for an existing facility and therefore is exempt from provisions of the California 


Environmental Quality Act (Public Resources Code, §21000, and et seq.) in accordance with 
Title 14, Chapter 3, §15301. 


 
GENERAL FINDINGS 
 
77. In accordance with CWC §13263(g), no discharge into waters of the State, whether or not 


the discharge is made pursuant to waste discharge requirements, shall create a vested right 
to discharge.  All discharges of waste into waters of the State are privileges, not rights.  
Authorization to discharge waste is conditioned upon the Discharger complying with 
provisions of CWC Division 7 and with any more stringent limitations necessary to 
implement the Basin Plan, to protect beneficial uses, and to prevent nuisance.  Compliance 
with Order No. R3-2018-0001 should assure conditions are met and mitigate any potential 
changes in water quality attributed to the Landfills. 


 
78. Antidegradation:  State Water Board Resolution No. 68-16 Statement of Policy with 


Respect to Maintaining High Quality of Waters in California (Resolution No. 68-16) requires 
Water Boards, in regulating the discharge of waste, to maintain high quality waters of the 
State until it is demonstrated that any change in quality will be consistent with the maximum 
benefit to the people of the State, will not unreasonably affect beneficial uses, and will not 
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result in water quality less than that described in Water Board policies (e.g., quality that 
exceeds applicable water quality standards).  Resolution No. 68-16 also states, in part: 


 
“Any activity which produces or may produce a waste or increased volume or concentration 
of waste and which discharges or proposes to discharge to existing high quality waters will 
be required to meet waste discharge requirements which will result in best practicable 
treatment and control of the discharge necessary to assure that (a) a pollution or nuisance 
will not occur and (b) the highest water quality consistent with maximum benefit to the 
people of the State will be maintained.” 


 
79. This Order requires the Discharger to comply with the land disposal regulations contained in 


CCR Title 27, which are intended to prevent discharges of waste to waters of the State, and 
thus will prevent degradation of waters of the State.  The Discharger is subject to waste 
discharge requirements consistent with best practicable treatment or control for closed 
landfills pursuant to CCR Title 27 such that water contact with the waste will be prevented as 
feasible and wastes will not be discharged to groundwater or surface water.  Therefore, 
these waste discharge requirements will maintain high quality waters of the state without 
any allowance for changes in water quality, as demonstrated via ongoing water quality 
monitoring requirements, in compliance with Resolution No. 68-16. 


 
80. The Landfills operate under the following Orders and Permits: 


 
a. Waste Discharge Requirements Order No. 99-23 (North CKD Area). 


 
b. Waste Discharge Requirements Order No. 94-66 (Lonestar Closed CKD Landfill). 


 
c. NPDES General Industrial Stormwater Permit adopted April 1, 2014 by the State 


Water Resources Control Board. 
 
81. On November 22, 2017, the Water Board notified the Discharger and interested agencies 


and persons of its intent to issue Waste Discharge Requirements for the Landfills, and has 
provided them with the opportunity to review the proposed Order and submit written 
comments. 


 
82. After considering all comments pertaining to this Order during a public hearing on February 


8, 2018, Water Board staff found that this Order is consistent with the above Findings. 
 
 
IT IS HEREBY ORDERED pursuant to authority in CWC §13263 and §13267, the Discharger its 
agents, successors, and assigns in maintaining the Landfills, shall comply with the following: 
 
A. COMPLIANCE WITH OTHER REGULATIONS AND ORDERS 
 


1. Discharge of waste, closure, post-closure maintenance, and long-term monitoring shall 
comply with all applicable requirements contained in CCR Title 27 and 40 CFR 257.  If 
any applicable regulation requirements overlap or conflict in any manner, the most 
protective water quality requirement shall govern in all cases, unless specifically stated 
otherwise in this Order, or as directed by the Executive Officer. 
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2. The Discharger shall also monitor potential releases from the Landfills to stormwater 
runoff by complying with all requirements contained in the Industrial General Permit or 
Construction General Permit, as may be applicable. 


 
B. PROHIBITIONS 
 


1. Discharge of waste at the Landfills is prohibited except as provided in the Executive 
Officer-approved Final Closure and Post-Closure Maintenance Plan for the North CKD 
Area. 


 
2. Discharge of waste or leachate to ponded water, stormwater runoff, or waters of the 


State, including groundwater, is prohibited. 
 
C. SPECIFICATIONS 
 


1. The Discharger shall remove and appropriately dispose of any wastes discharged in 
violation of this Order. 


 
2. The Discharger shall not create a nuisance, as defined by CWC §13050(m). 


 
3. The Discharger shall prevent formation of a habitat for carriers of pathogenic 


microorganisms. 
 


4. The Discharger shall prevent surface drainage from tributary areas and internal site 
drainage of surface and subsurface origin from contacting or percolating through wastes. 
 


5. The Discharger, as may be directed by the Executive Officer, shall repair or install and 
maintain an intermediate cover over all CKD as necessary to mitigate impacts 
associated with water infiltration and erosion, and windblown dust if final closure 
activities are delayed. 
 


6. The Discharger shall maintain grading and positive drainage of all landfill surfaces to 
minimize precipitation/surface water from infiltrating into the CKD waste, to prevent 
ponding of water, and to resist erosion.  For vegetative covers the Discharger shall repair 
erosion rills greater than six inches in depth, or when rills leave insufficient cover to 
prevent infiltration of precipitation/surface water. 
 


7. The Discharger shall use best management practices to maintain the capacity of 
stormwater retention facilities and thereby reduce or prevent pollutants in stormwater 
from discharging into receiving waters to the best available technology standard.  CCR 
Title 27 §20365 requires that the Discharger periodically a) remove accumulated 
sediment from the stormwater retention facilities and b) empty or otherwise manage the 
facilities to maintain their capacity. 
 


8. The Discharger shall ensure the Landfills remain closed and that it maintains the 
Landfills in conformance with the Water Board Executive Officer-approved Final Closure 
Plan, except where the plan conflicts with this Order.  In the event of conflict, this Order 
shall govern in cases where it is more protective of water quality.  The Executive Officer 
shall approve any changes to the Final Closure Plan that may affect compliance with this 
Order prior to the Discharger implementing any changes. 
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Design 
9. The Discharger shall construct closure and  containment systems for the North CKD 


Area pursuant to CCR Title 27, §21090 and a Water Board Executive Officer-approved 
Final Closure Plan, which meets either a or b below: 
 
a. Prescriptive Final Cover 


i. Two foot thick minimum foundation layer. 
ii. One foot thick minimum of compacted soil with hydraulic conductivity of 1x 


10-6 cm/sec or less. 
iii. Erosion-Resistant Layer (Vegetative or Mechanical) 


 
b. An engineered alternative design approved by the Executive Officer.  Engineered 


alternative designs shall satisfy the criteria for an engineered alternative to the 
prescriptive design, as provided by CCR Title 27.  Performance of the alternative 
composite cover’s components, in combination, shall equal or exceed the waste 
containment capability of the prescriptive design outlined in (a) above.   


 
10. The Discharger shall line drainage ditches crossing over waste areas with material that 


provides an effective permeability of 1 x 10-6 cm/second or less.  If material other than 
clay or synthetic is used, data must be provided and approved by the Executive Officer.  
Drainage facilities shall be designed and constructed to accommodate anticipated and 
peak surface runoff flows from a 1000-year, 24-hour event or an engineered alternative 
approved by the Executive Officer. 
 


11. The Discharger shall design, construct, and maintain all landfill closure and containment 
structures and associated stormwater drainage and retention facilities to limit, to the 
greatest extent possible, ponding, infiltration, inundation, erosion, slope failure, washout, 
overtopping, and damage to the landfill structures and facilities, and surrounding areas 
resulting from natural disasters (e.g., 1000-year 24-hour precipitation, the maximum 
credible earthquake, and severe wind storms). 
 


12. The Discharger shall select vegetation grown on final cover areas to minimize irrigation, 
minimize erosion, minimize moisture infiltration, maximize soil retention and slope 
stability, and not impair the integrity of containment structures including final covers. 
 


13. The Discharger shall limit the amount water applied over the CKD waste during closure 
construction to the amount necessary for dust control, construction (soil compaction), 
and vegetation establishment/irrigation. 
 


14. The Discharger throughout post-closure shall: 
 


a. Protect and maintain the structural integrity and effectiveness of all containment 
structures. 
 


b. Protect and maintain all monitoring systems required by this Order. 
 


c. Prevent erosion and related damage of the final cover due to drainage, wind, or from 
other sources. 
 


d. Protect and maintain surveyed monuments. 
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D. WATER QUALITY PROTECTION STANDARDS 
 


1. Discharge of waste shall not cause a condition of pollution or contamination to occur 
through a measurably significant release of pollutants and/or contaminants, or waste 
constituents, as indicated by the most appropriate statistical or non-statistical data 
analysis method and retest method listed in MRP Order No. R3-2018-0001. 
 


2. Discharge of waste shall not cause a statistically significant difference in water quality 
over background concentrations for proposed concentration limits for each constituent of 
concern or monitoring parameter (per MRP Order No. R3-2018-0001) at the prescribed 
point of compliance.  The Discharger shall maintain concentration limits for as long as 
the waste poses a threat to water quality.  Concentration limits and point of compliance 
are pursuant to the following: 


 
a. Pursuant to CCR Title 27 §20400, the Water Board shall specify concentration limits 


in waste discharge requirements.  The Water Board complies with the intent of CCR 
Title 27 §20400 by requiring the Discharger to establish and review concentration 
limitations on an annual basis in accordance with MRP Order No. R3-2018-0001. 
 


b. Pursuant to CCR Title 27 §20405, the point of compliance is a vertical surface 
located at the hydraulically downgradient limit of a waste management unit that 
extends through the uppermost aquifer underlying the waste management unit. 


 
3. Discharge of waste shall not cause concentrations of chemicals and radionuclides in 


groundwater to exceed the State Department of Public Health’s latest recommended 
Drinking Water Action Levels or Maximum Contaminant Levels of CCR Title 22, Division 
4, Chapter 15, Article 5.5.   
 


4. Discharge of waste shall not cause a violation of any applicable water quality standard 
for receiving waters adopted by the Water Board or the State Water Board. 
 


5. Discharge of waste shall neither cause nor contribute to any surface water impacts 
including, but not limited to: 


 
a. Floating, suspended, or deposited macroscopic particulate matter or foam. 


 
b. Increases in bottom deposits or aquatic growth. 


 
c. An adverse change in temperature, turbidity, or apparent color beyond natural 


background levels. 
 


d. The creation or contribution of visible, floating, suspended, or oil, or other products of 
petroleum origin. 
 


e. The introduction or increase in concentration of toxic or other 
pollutants/contaminants resulting in unreasonable impairment of the beneficial uses 
of State waters. 
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6. MRP Order No. R3-2018-0001 lists constituents of concern and monitoring parameters 
for groundwater.  Monitoring points and background monitoring points shall, at a 
minimum, be those specified in MRP Order No. R3-2018-0001. 
 


E. PROVISIONS 
 


1. Waste Discharge Requirements Order No. 99-23 and 94-66, adopted by the Water 
Board on October 22, 1999 and July 8, 1994, respectively, are hereby rescinded. 
 


2. The Post-Closure Maintenance Period and Compliance Period, pursuant to CCR Title 27 
§20380(d)(1), §20410, §20950, and 40 CFR 258.61(a) is a minimum of 30 years and 
until waste discharged at the Landfills no longer poses a threat to water quality.  The 
Post-Closure Maintenance Period start date shall correspond with the later of: 
 
a. The final closure construction completion date; or, 


 
b. The date the Executive Officer approves all documents, pursuant to CCR Title 27 


[i.e., §21769© - Final Closure/Post-Closure Maintenance Plan, §20324(a) – 
Construction Quality Assurance Performance Standards, §20324(d)(1)(C) – Final 
Documentation Report, §21090(e)(1) – Final Cover Survey, and §21760(a)(1) – As 
Built Plans]. 


 
3. The Discharger is responsible for waste containment, monitoring, and correcting any 


problems resulting from the discharge of waste for as long as the waste poses a threat 
to water quality. 
 


4. The Discharger shall comply with MRP Order No. R3-2018-0001, as specified by the 
Executive Officer. 
 


5. By October 1st of each year, the Discharger shall complete all necessary runoff 
drainage, diversion, and erosion prevention measures.  The Discharger shall construct, 
maintain, or repair precipitation and drainage control facilities to prevent erosion or 
landfill flooding and to prevent surface drainage from contacting or percolating through 
waste.  The Discharger shall repair covers to maintain integrity and protective 
components (i.e., grading, intermediate cover, vegetative cover erosion, and rodent 
holes).  During the wet weather season (October 1 through April 15 of each year), the 
Discharger shall promptly (depending on weather forecasts, access, and safety) repair 
drainage control facilities or cover damage that threatens waste containment, cover 
integrity, or percolation of water into waste. 
 


6. By October 1st of each year, the Discharger shall seed all vegetative final cover slopes 
as needed to maintain vegetation and prevent erosion.  The Discharger shall select 
vegetation that requires minimum irrigation and maintenance and a rooting depth of less 
than the vegetative layer thickness.  After receiving approval from the Executive Officer, 
the Discharger may utilize non-hazardous sludge as a soil amendment to promote 
vegetation.  Soil amendments and fertilizers (including wastewater sludge) used to 
establish vegetation shall not exceed the vegetation's agronomic rates (i.e., annual 
nutrient needs). 
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7. By October 1, 2020, the Discharger shall complete all final closure construction 
activities for the North CKD Area and associated drainages; or no later than October 1, 
2022, if the Discharger requests an extension and receives Executive Officer approval. 
 


8. The Discharger shall conduct a Final Cover Survey pursuant to CCR Title 27 
§21090(e)(1), upon completion of all closure activities (e.g., construction of the final 
cover), including an aerial photographic survey or Executive Officer approved alternative 
pursuant to CCR Title 27 §21090(e)(3).  The Discharger shall use the data obtained from 
the survey to produce a topographic map of the site, overlaid on the aerial photograph, 
at a scale and contour interval sufficient to depict the as-closed topography, and to allow 
for the early identification of any differential settlement pursuant to §21090(e)(2).  The 
topographic map produced pursuant to this provision, shall act as a base line against 
which to measure the total settlement through time, of all portions of the final cover since 
the date the Discharger closed the landfill.  The Discharger is not required to develop 
iso-settlement maps every five years as CKD is not expected to undergo significant 
differential settlement but iso-settlement maps may be required if differential settlement 
is observed.  Upon completion of the Final Cover Survey topographic map, the 
Discharger shall submit a copy to the Water Board and all other applicable agencies.  
The Discharger shall also include the Final Cover Survey within the Final Closure 
Construction Report as required by Provision E.28. 
 


9. Should additional data become available through monitoring or investigation that 
indicates compliance with this Order is not adequately protective of water quality, the 
Water Board will review and revise this Order as appropriate. 
 


10. If the Discharger or the Water Board determines, pursuant to CCR Title 27 §20420, that 
there is evidence of a release from any portion of the Landfills, the Discharger shall 
immediately implement the procedures outlined in CCR Title 27 §20380, §20385, 
§20430, and MRP Order No. R3-2018-0001. 
 


11. The Water Board shall be allowed, at any time and without prior notification: 
 
a. Entry upon the Facility as required to inspect the landfill areas or where the 


Discharger keeps records under the conditions of this Order and MRP Order No. R3-
2018-0001. 
 


b. Access to a copy of any records that the Discharger keeps under the conditions of 
this Order and MRP Order No. R3-2018-0001. 
 


c. To inspect any facility, equipment (including monitoring and control equipment), 
practices, or operations regulated or required under this Order and MRP Order No. 
R3-2018-0001. 
 


d. To photograph, sample, and monitor for the purpose of showing compliance with this 
Order. 


 
12. After notice and opportunity for a hearing, the Water Board may terminate or modify this 


Order for cause, including, but not limited to: 
 


a. Violation of any term or condition contained in this Order. 
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b. Obtaining this Order by misrepresentation, or by failure to disclose fully all relevant 
facts. 
 


c. A change in any condition or endangerment to human health or environment caused 
by the discharged waste. 
 


d. A material change in character, location, or volume of the discharged waste. 
 


13. Prior to the Discharger’s construction of the final cover or repair of the low permeability 
component of the final cover, the Discharger shall prepare a Construction Quality 
Assurance (CQA) Plan pursuant to CCR Title 27 §20323.  The Executive Officer shall 
approve the CQA Plan prior to the start of construction activities.  A third party (i.e., 
unrelated to the Discharger, project designer, contractor) shall implement the CQA Plan 
and provide regular construction progress reports to the Executive Officer. 
 


14. If the low permeability layer is exposed during the repair of cover soils, the Discharger 
shall utilize a spotter dedicated to preventing and documenting any damage to the low 
permeability layer. 
 


15. The Discharger shall obtain and maintain Financial Assurance Instruments 
(Instruments), which comply with CCR Title 27 (§22205 [Closure Fund], §22212 [Post 
Closure Fund], and §22220 et seq. [Corrective Action Fund]).  Pursuant to CCR Title 27 
§20380(b), the Discharger shall obtain and maintain assurances of financial 
responsibility, naming the Water Board as beneficiary, for initiating and completing 
corrective action for all known or reasonably foreseeable releases.  As landfill conditions 
change, and upon the Executive Officer’s request, the Discharger shall submit a report 
proposing the amount of financial assurance necessary for corrective action for the 
Executive Officer's review and approval.  The Discharger shall demonstrate compliance 
with all financial instruments to the Water Board at a minimum of every five years. 
 


16. The Discharger shall take all reasonable steps to minimize or correct adverse impacts 
on the environment resulting from non-compliance with this Order. 
 


Reporting 
17. The Discharger shall sign all reports as follows: 


 
a. Either a principal executive officer or ranking elected official. 


 
b. Their “duly authorized representative.” 


 
c. A California Registered Civil Engineer or Certified Engineering Geologist for all 


engineering reports and geologic reports, respectively. 
 


18. Any person signing a report makes the following certification, whether its expressed or 
implied: 
 
"I certify under penalty of perjury I have personally examined and am familiar with the 
information submitted in this document and all attachments and, based on my inquiry of 
those individuals immediately responsible for obtaining the information, I believe the 
information is true, accurate, and complete.  I am aware there are significant penalties 
for submitting false information, including the possibility of a fine and imprisonment." 
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19. Except for data deemed confidential under CWC §13267(b)(2), all reports prepared in 


accordance with this Order shall be available for public inspection at the Water Board 
office. 
 


20. The Discharger shall submit reports in advance of any planned changes to the closed 
Landfills, including but not limited to, land use or activities, which could potentially or 
actually result in non-compliance.  Advance submittal should reflect the relative need for 
Water Board staff review and concurrence 
 


21. By April 1, 2018, the Discharger shall submit a Final Closure and Post- Closure 
Maintenance Plan (Final Closure Plan) for the North CKD Area pursuant to CCR Title 27 
§21769 and consistent with the Executive Officer’s Conceptual Closure Plan Conditional 
Approval Letter, dated August 24, 2017, including, but not limited to, the following site 
specific required plans for final closure: 
 
a. Corrective Action Plan for the remediation of the Retention and Detention Ponds 


(Provision E.22 below) 
 


b. Multi-Season Construction Wet Weather Preparedness Plan 
 


c. Closure Construction Dust Mitigation Plan 
 


22. By April 1, 2018, the Discharger shall submit a Corrective Action Plan for the 
remediation of the Retention and Detention Ponds pursuant to CCR Title 27 §20430 and 
consistent with the Executive Officer’s Conceptual Closure Plan Conditional Approval 
Letter, dated August 24, 2017.  The Corrective Action Plan shall include the following: 
 
a. A work plan for draining the ponds, determining the depth of impacted sediments, 


and excavation, drying, characterization, and disposal of impacted sediments from 
the Retention and Detention Ponds. 
 


b. A schedule for implementation of the work plan relative to the final closure 
construction schedule that prevents new impacts to the ponds after they have been 
remediated. 


 
c. A proposal for an additional shallow groundwater monitoring well downgradient of 


PZ-15 to investigate potential downgradient groundwater impacts and monitor the 
effectiveness of the Corrective Action Plan.    


 
23. By May 1, 2018, the Discharger shall submit a North CKD Area Groundwater Monitoring 


Well Proposal Report that proposes additional monitoring wells to adequately monitor 
shallow groundwater downgradient of the North CKD Area and upgradient of the 
Retention Pond. 
 


24. By May 1, 2018, the Discharger shall submit a Monitoring and Final Cover/Drainage 
Evaluation Report for the Lonestar Closed CKD Landfill to evaluate the performance of 
the final cover and drainage facilities.  The Monitoring and Final Cover/Drainage 
Evaluation Report shall include the following: 
 
a. A hydrogeologic site conceptual model for the Lonestar Closed CKD Landfill. 
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b. A groundwater and monitoring evaluation. 


 
c. A proposal for monitoring improvements. 


 
d. An evaluation of the final cover and drainage facilities. 


 
e. An evaluation of potential corrective actions or required maintenance. 
 
f. A work plan and schedule for monitoring and/or final cover/drainage improvements. 
 


25. By June 1, 2018, the Discharger shall submit a Financial Assurance Corrective Action 
Cost Estimate for Reasonably Foreseeable Release as required by Provision E15. 
 


26. By September 1, 2018, and every five years thereafter, the Discharger shall submit a 
Financial Assurance Report with documentation of approved Financial Assurance 
Mechanisms for Closure, Post-Closure, and Reasonably Foreseeable Release 
Corrective Actions as required by Provision E.15. 
 


27. By October 1st of each year, the Discharger shall submit a Wet Weather Preparedness 
Report (WWPR).  The WWPR shall describe compliance with Provisions E.5 and E.6 
above, and include the most recent Final Cover Survey Map as required by Provision 
E.8.  The report shall also detail preparedness actions taken to ensure discharges to 
surface water or groundwater do not occur during the impending rainy season, and 
ensure compliance with all other relevant CCR Title 27 and 40 CFR Part 257 standards. 
 


28. Within 90-days upon completion of North CKD Area closure construction, the Discharger 
shall submit a Final Construction Closure Report detailing all relevant information 
pertaining to the North CKD Area closure including but not limited to construction quality 
assurance, final as-built drawings, construction modifications, final cover survey baseline 
map, and surface water runoff drainage controls. 
 


29. The Discharger shall notify the Water Board with a written request of any proposed 
change in ownership or responsibility for construction or operation of the Landfills in 
accordance with CCR Title 27 §21710(c)(1).  The written request shall be given at least 
90-days prior to the effective date of change in ownership or responsibility and shall: 
 
a. Be accompanied by an amended Joint Technical Document (JTD) and any technical 


documents that are needed to demonstrate continued compliance with these Waste 
Discharge Requirements. 
 


b. Contain the requesting entity's full legal name, the State of incorporation if a 
corporation, the name and address and telephone number of the persons 
responsible for coordinating with the Water Board. 
 


c. Contain a statement indicating that the new Owner or Operator assumes full 
responsibility for compliance with this Order. 


 
30. The Executive Officer, in writing, may approve or disapprove the Discharger’s request for 


a change in responsibility for the Landfills and compliance with these WDRs due to a 
change in ownership.  In the event of any change in ownership, the Discharger shall 
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notify the succeeding Owner or Operator, in writing, of the existence of this Order.  The 
Discharger shall send a copy of that notification to the Executive Officer within 14-days 
of the Discharger sending the notice to the new Owner or Operator. 
 


31. The Discharger shall furnish, within a reasonable time, any information the Executive 
Officer may request to determine compliance with this Order or to determine whether 
cause exists for modifying or terminating this Order. 
 


32. The Discharger or persons employed by the Discharger shall comply with all notice and 
reporting requirements of the State Department of Water Resources, Santa Cruz County, 
and other applicable permitting agencies with concurrence of the Executive Officer 
regarding the permitting, construction, alteration, inactivation, destruction, or 
abandonment of all monitoring wells used for compliance with this Order or with MRP 
Order No. R3-2018-0001, as required by CWC §13750.5 through §13755 and §13267. 
 


33. Should the Discharger discover that it failed to submit any relevant facts or that it 
submitted incorrect information, it shall promptly submit the missing or corrected 
information. 
 


34. The Discharger shall notify the Executive Officer, within 24 hours by telephone, or email, 
and within 14 days in writing, of: 
 
a. Any non-compliance that potentially or actually endangers health or the environment. 


 
b. Any flooding, equipment failure, slope failure, or other change in conditions which 


could impair the integrity of waste containment facilities or of precipitation and 
drainage control structures. 
 


c. Leachate seep(s) occurring on or in proximity to the Landfills. 
 


d. Violation of a discharge prohibition. 
 


35. The Discharger shall submit reports of compliance or non-compliance with, or any 
progress reports on, final requirements contained in any compliance schedule within 14 
days following each scheduled date.  If reporting non-compliance, the report shall 
include a description of: 
 
a. The reason for non-compliance. 


 
b. A description of the non-compliance. 


 
c. Schedule of tasks necessary to achieve compliance. 


 
d. An estimated date for achieving full compliance. 


 
36. The Discharger shall promptly correct any non-compliance issue that threatens the 


containment integrity of the Landfills.  Correction schedules are subject to the approval 
of the Executive Officer, except when delays will threaten the environment and/or the 
integrity of the Landfills (i.e., emergency corrective measures).  For emergency 
corrective measures, the Discharger shall report details of the corrections in writing 
within seven days of initiating correction. 
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37. By January 31st of every year, the Discharger shall submit an Annual Summary Report 


to the Executive Officer addressing compliance with all terms of this Order.  The report 
can be included in the Semiannual Monitoring Report. 
 


38. Within 180 days of completing closure construction, the Discharger shall record a 
notation on the deed to the Landfill property, or some other instrument that a potential 
purchaser normally examines during title search.  The deed notation shall include a 
detailed description of the closed landfill, including a map.  The description shall include 
at a minimum: 
 
a. The date landfill closure was completed; 


 
b. The landfill boundaries including height and depths of the filled area; 


 
c. The boundaries of each waste management unit; and, 


 
d. The location for obtaining the closure and post-closure plans. 


 
The Discharger shall include a copy of the notation in the Landfills record and the 
Discharger shall submit a copy of the recorded notation to the Water Board Executive 
Officer within 14 days following the recording.  The notation shall in perpetuity notify any 
potential purchaser of the property that: 
 
a. The land was used as a landfill. 


 
b. The land use is restricted by the approved post-closure maintenance plan, pursuant 


to CCR Title 27 §21170 (the deed notation shall include all information required by 
§21170). 
 


c. Pursuant to CCR Title 27 §21090, should the Discharger default in post-closure care, 
liability shifts to the new Owner/Operator. 


 
39. By August 1, 2022, the Discharger shall submit an updated Report of Waste Discharge 


or JTD pursuant to CCR Title 27 §21710.  The Discharger may submit an addendum to 
the JTD, in accordance with CCR Title 27 §21585 et al., and meet the following criteria: 


 
a. Updated information on waste characteristics, geologic, and climatologic 


characteristics of the Landfills and the surrounding region, installed features, 
precipitation and drainage controls, and closure and post closure maintenance plans, 
in accordance with CCR Title 27 §21740, §21750, §21760, and §21769. 
 


b. Include a completed State Water Board JTD Index, in accordance with CCR Title 27 
§21585(b). 
 


c. Discuss whether, in the Discharger’s opinion, there is any portion of this Order that is 
incorrect, obsolete, or otherwise in need of revision. 
 


d. Include any other technical documents needed to demonstrate continued compliance 
with this Order and all pertinent State and Federal requirements. 
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e. Include detailed updated information regarding regulatory considerations, operating 
provisions, environmental monitoring and control features, and post-closure status. 


 
40. The Discharger shall file with the Water Board a JTD pursuant to Provision E.39 of this 


Order, or secure a waiver from the Executive Officer at least 120 days before making 
any material change to the Landfills. 
 


Enforcement 
41. The Discharger shall comply with all conditions of this Order.  Non-compliance violates 


State law and is grounds for enforcement action or modification of the Order. 
 


42. Any person failing or refusing to furnish technical or monitoring program reports as 
required by subdivision (b) of CWC §13267, or falsifying any information provided 
therein, is guilty of a misdemeanor. 
 


43. The Discharger and any person who violates Waste Discharge Requirements and/or 
who intentionally or negligently discharges waste or causes or permits waste discharges 
into surface waters or groundwater of the State may be liable for civil and/or criminal 
remedies, as appropriate, pursuant to CWC §13350, §13385, and §13387. 
 


44. Provisions of this Order are severable.  If any provision of this Order is found invalid, the 
remainder of this Order will not be affected. 
 


45. This Order does not authorize commission of any act causing injury to the property of 
another, does not convey any property rights of any sort, does not remove liability under 
Federal, State, or Local laws, and does not guarantee a capacity right. 
 


46. The Water Board requires all technical and monitoring reports pursuant to this Order in 
accordance with CWC §13267.  Failure to submit reports in accordance with schedules 
established by this Order, attachments to this Order, or failure to submit a report of 
sufficient technical quality acceptable to the Executive Officer, may subject the 
Discharger to enforcement action pursuant to CWC §13268. 
 


47. The Discharger shall comply with all conditions of these Waste Discharge Requirements.  
Violations may result in enforcement actions, including Water Board orders or court 
orders requiring corrective action or imposing civil monetary liability, or in modification or 
revocation of these waste discharge requirements by the Water Board. (CWC §13261, 
§13267, §13263, §13265, §13268, §13300, §13301, §13304, §13340, and §13350). 
 


48. No provision or requirement of Order No. R3-2018-0001 or MRP Order No. R3-2018-
0001 is a limit on the Discharger’s responsibility to comply with other Federal, State and 
local laws, regulations, or ordinances. 
 


49. The Discharger shall comply with the following compliance schedule for all tasks and/or 
reports required by this Order. 


 
  







WDR Order No. R3-2018-0001 30 February 8, 2018 
 


COMPLIANCE SCHEDULE SUMMARY 
 


TASK IMPLEMENTATION DATE 


Provision E.5:  Runoff, drainage, diversion, and erosion prevention October 1, of each year 
Provision E.6:  Seed and maintain vegetation October 1, of each year 


Provision E.7:  Complete North CKD Area closure construction October 1, 2020 


Provision E.8:  Final Cover Survey With completion of landfill closure 
construction. 


Provision E.38:  Record notation to North CKD Area property deed Within 180 days after completion of 
closure construction. 


NOTIFICATIONS/REPORTS DUE DATE 


Provision E.21:  Final Closure Plan April 1, 2018 
Provision E.22:  Corrective Action Plan for the Retention and 


Detention Ponds April 1, 2018 


Provision E.23   North CKD Area Groundwater Monitoring Well 
Proposal Report May 1, 2018 


Provision E.24   Monitoring and Final Cover/Drainage Evaluation 
Report May 1, 2018 


Provision E.25:  Corrective Action Cost Estimate for Reasonably 
Foreseeable Release June 1, 2018 


Provision E.26:  Financial Assurance Report September 1, 2018 


Provision E.27:  Wet Weather Preparedness Report  October 1, of each year 


Provision E.28:  Final Construction Closure Report Within 90-days after completion of 
closure construction 


Provision E.29:  Notice of change in ownership or responsibility At least 90-days prior to the effective 
date of change 


Provision E.30:  Notice of ownership transfer  Within 14-days of notice to new 
Owner or Operator 


Provision E.34:  Notice of non-compliance Within 24-hours verbally and within 
14-days in writing 


Provision E.35:  Compliance and/or non-compliance Within 14 days following each 
scheduled date 


Provision E.36:  Emergency corrective measures Within 7-days of initiating corrections 
Provision E.37:  Annual Summary Report January 31, of each year 


Provision E.38:  Record and submit a copy of recorded notation to 
deed 


Within 180 days after completion of 
closure construction and 14-days after 


recording the notation 
Provision E.39:  JTD August 1, 2022 


Provision E.40:  JTD or request for waiver At least 120-days prior to 
implementing changes 


MRP R3-2018-0001:  Monitoring Reports As specified in the MRP 
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I, John M. Robertson, Executive Officer of the California Regional Water Quality Control Board, 
Central Coast Region, do hereby certify the foregoing is a full, true, and correct copy of an 
Order adopted by the California Regional Water Quality Control Board, Central Coast Region, 
on February 8, 2018. 
 
 
 
 
       ____________________ 
       John M. Robertson 


Executive Officer 
 
 
Figures: 
     WDR Figure 1 – Location Map 
     WDR Figure 2 – Facility Map 
     WDR Figure 3 – Groundwater Contour Map 
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STATE OF CALIFORNIA 
REGIONAL WATER QUALITY CONTROL BOARD 


CENTRAL COAST REGION 
895 Aerovista Place, Suite 101 


San Luis Obispo, California 93401-7906 
 


MONITORING AND REPORTING PROGRAM NO. R3-2018-0001 
Waste Discharge Identification No. 3 442004001 


 
FOR 


 
CEMEX DAVENPORT CEMENT PLANT CKD LANDFILLS 


Santa Cruz County 
 
 
Monitoring and Reporting Program (MRP) Order No. R3-2018-0001 for the CEMEX Davenport 
Cement Plant (Facility) Cement Kiln Dust (CKD) Landfills is issued by the Central Coast Regional 
Water Quality Control Board (Water Board) pursuant to California Water Code (CWC) §13267.  
Collectively, CEMEX and its subsidiary RMC Pacific Materials LLC dba CEMEX (hereafter 
CEMEX) and the Trust for Public Land and its subsidiary Coast Dairies and Land Co. (hereafter 
(TPL/CDLC), are considered the "Discharger" in respect to this MRP.  CEMEX is primarily 
responsible for compliance with this MRP and TPL/CDLC are also responsible as landowners for 
all waste discharges to their land.  If CEMEX acquires the TPL/CDLC land that includes the 
landfills, TPL/CDLC will no longer be responsible for compliance with this MRP.  This MRP is 
required to determine compliance with the CWC, applicable state and federal regulations, and 
Waste Discharge Requirements Order No. R3-2018-0001.  Failure to comply with this MRP may 
subject the Discharger to enforcement actions including, but not limited to, civil liability of up to 
$1,000 per day for each day in which the violation occurs pursuant to Water Code §13268. 
 
 
PART I: MONITORING AND OBSERVATION SCHEDULE 
 
Unless otherwise indicated, the Discharger shall report all required monitoring and observations 
as outlined in PART IV. 
 
A. SITE INSPECTIONS 
 


The Discharger shall inspect the Landfills, in accordance with the following schedule, and 
record (including photographs, when appropriate), at a minimum, the Standard Observations 
listed below: 
 
1. Site Inspection Schedule: 


 
a. During the wet season (October 1 through April 30); at least monthly and during or 


within 24 hours following each storm event that produces high intensity stormwater 
runoff and/or a storm event that produces a minimum of one inch of rain within a 24-
hour period1. 


                                                           
1 The intent of this requirement is for Landfill staff to use professional judgment to determine whether high intensity 
runoff triggers an inspection and/or how quickly (during or within 24 hours) a landfill inspection is warranted after a 
storm event to ensure that the storm event has not resulted in erosion or other stormwater-related issues that can 
potentially impact water quality or the integrity of the final cover and storm water conveyance systems (i.e., drainage 
control systems). 
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b. During the dry season (May 1 through September 30); a minimum of one inspection 


during each three month period and during or within 24 hours following each storm 
event that produces high intensity stormwater runoff and/or a storm event that 
produces a minimum of one inch of rain within a 24-hour period. 


 
2. Standard Observations: 


 
a. At the Landfills and along landfill perimeters: 


i. Whether stormwater sedimentation/retention basins contain liquids. 
ii. Evidence of liquid leaving or entering the Landfill, estimated size of affected area, 


and flow rate (show affected area on map). 
iii. Evidence of ponding water at any point on the waste management facility (identify 


affected area on map). 
iv. Presence of odors; characterization, source, and distance odor detected from 


source. 
v. Evidence of erosion and/or exposed waste. 
vi. Integrity of all drainage and containment systems. 
vii. Evidence of waste in the drainage system (e.g., drainage channels and stormwater 


sediment/retention basins.) 
viii. Evidence of trespass/illegal access and damage to the cover system, structures, 


monitoring points, or any other onsite equipment.  
 


b. For Receiving Waters: 
i. Floating and suspended materials of waste origin – presence or absence, source, 


and size of affected area. 
ii. Discoloration and turbidity; description of color, and size of affected area. 
iii. Evidence of odors; presence or absence, characterization, source, and distance 


of odor detected from source. 
iv. Evidence of beneficial use; presence of water-associated wildlife. 
v. Estimated flow rate to the receiving water. 
vi. Weather conditions; wind direction and estimated velocity, total precipitation during 


the previous five days and on the day of observation. 
 
B. DRAINAGE SYSTEMS INSPECTIONS 
 


The Discharger shall inspect all drainage control systems following each runoff producing 
storm event and record the following information: 
 
1. General conditions of the stormwater facilities; 


 
2. Description of whether storm water sedimentation/retention basins and drainage ditches 


contain liquids, have adequate freeboard, and if basins are discharging; 
 


3. Document compliance with the Landfills Storm Water Pollution Prevention Plans to insure 
that the terms of the State Water Resources Control Board (State Water Board) General 
Permit for Storm Water Discharges Associated with Industrial Activities (Industrial General 
Permit or IGP) and General Permit for Storm Water Discharges Associated with 
Construction and Land Disturbance Activities (Construction General Permit or CGP) are 
properly implemented, if applicable; and 
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4. Steps taken to correct any problems found during the inspections, as required under Part 
IA of the MRP and date(s) when corrective action was taken.  Include photographic 
documentation. 


 
C. RAINFALL DATA 
 


The Discharger shall record the following information from the nearest monitoring station: 
 


1. Total daily precipitation, in inches, during each month period. 
 


2. Number of storms (greater than one inch in 24 hours) received during each month. 
 


3. Precipitation, in inches, and return interval (25 year, 100 year, etc.) of the most intense 
24-hour rainfall event occurring within each month. 


 
D. MONITORING LOCATIONS AND ANALYTICAL MONITORING 
 


The Discharger shall monitor the Landfills in accordance with the following schedule(s).  
Monitoring locations are shown on Monitoring Locations Map, MRP Figure 1.  The Discharger 
shall comply with the sampling, analyses, and reporting requirements discussed in Parts II, III, 
and IV of this MRP. 


 
1. Monitoring Periods: 
 


a. Semiannually - The 1st and 2nd semiannual monitoring periods are January 1 – June 
30, and July 1 – December 31, respectively. 


 
b. Annually – The annual monitoring period is from January 1 – December 31. 
 


2. Monitoring Programs: 
 


The Discharger shall sample and analyze the Landfill’s monitoring points as summarized 
in Table 1: 
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Table 1:  Monitoring Summary 


Monitoring 
Group 


Monitoring Point 
I.D.(1)(2) Medium Parameters 


Constituents 
of 


Concern 
Frequency(3) 


Lonestar 
Closed CKD 
Landfill 


MW-5 Background 
Groundwater Table 2 Table 3 Annual(4)(5) 


MW-1, MW-2, MW-
3, MW-4 Groundwater Table 2 Table 3 Semiannual(4)(5) 


SW-Farmers Pond Surface Water Table 2 NA Annual 


SW-Culvert Surface Water Table 2 NA Annual 
SW-ChristyBox, 
SW-Lower Pond Stormwater Table 2 NA Annual/Wet 


Weather(6) 


North CKD 
Area 


PZ-1, PZ-5 


Background 
Groundwater 
(Santa Cruz 
Mudstone) 


Table 2 Table 3 Annual(4)(5) 


PZ-3, PZ-10 Groundwater 
(Terrace Deposits) Table 2 Table 3 Semiannual(4)(5) 


PZ-2, PZ-4, PZ-6, 
PZ-7, PZ-9, PZ-11, 


PZ-12, PZ-13, PZ14, 
PZ-15MW1(7) 


Groundwater 
(Santa Cruz 
Mudstone) 


Table 2 Table 3 Semiannual(4)(5) 


PZ-8(8) CKD Leachate Table 2 Table 3 Semiannual(4)(5) 


Detention Pond Surface Water Table 2 NA Annual 
Retention Pond Surface Water Table 2 NA Annual 
Discharger Point 


001 Stormwater Table 2 NA Monthly/Wet 
Weather(6)(9) 


Leachate 
Seeps 


To be Documented: 
Seep Location & 
Affected Surface 


Water 


Leachate/Surface 
Water/Stormwater Table 2 NA Conditional(10) 


(1)  See MRP Figure 1. 
(2)  For new monitoring points, the Discharger shall conduct quarterly monitoring for four consecutive quarters starting 


from the date first sampled.  After completing the initial quarterly samples, monitor at the specified monitoring 
frequency for the assigned Monitoring Group, except as provided under Part III C of this MRP. 


(3)  The Discharger shall collect and analyze samples as specified in Part I D.7 of this MRP. 
(4)  Groundwater monitoring well elevations shall be monitored semiannually as specified in Part I D.6 of this MRP. 
(5)  Sample Constituents of Concern (COC) once every five years as specified in Part I D.4 except as provided under 


Part III C of this MRP. 
(6)  The Discharger shall collect and analyze samples as specified in Part I D.5 of this MRP. 
(7)  PZ-15MW1 may be formally abandoned to facilitate expansion of the Retention Pond during final closure of the 


North CKD Area.  Prior to abandoning PZ-15MW1, the Discharger shall propose a replacement monitoring well(s) to 
evaluate Retention Pond corrective actions. 


(8)  PZ-8 shall be formally abandoned during final closure of the North CKD Area. 
(9)  The Discharger may request a reduction in monitoring frequency from monthly to annual for Discharge Point 001 as 


specified in Part I D.5 of this MRP. 
(10)The Discharger shall collect and analyze samples as specified in Part I D.5.d and Part IV C.1 of this MRP. 
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3. Monitoring Parameters: 
 


The Discharger shall analyze all groundwater surface water, and leachate seep samples for 
the monitoring parameters in Table 2 below: 
 


Table 2:  Groundwater, Surface Water, and Leachate Monitoring Parameters 
Parameters Method(1)(2)(3) Units(4) 


pH Field pH Units 
Turbidity Field NTU 
Dissolved Oxygen Field mg/L 
Temperature Field ºF/C 
Electrical Conductivity (EC) Field μmhos/ cm 
Total Alkalinity Footnote 1, 2 mg/L 
Total Dissolved Solids Footnote 1, 2 mg/L 
Iron Footnote 1,2, 3 µg/L 
Chloride Footnote 1, 2 mg/L 
Sulfate Footnote 1, 2 mg/L 
Calcium Footnote 1, 2, 3 mg/L 
Potassium Footnote 1, 2, 3 mg/L 
Sodium Footnote 1, 2, 3 mg/L 
Antimony Footnote 1,2, 3 µg/L 
Arsenic Footnote 1,2, 3 µg/L 
Barium Footnote 1,2, 3 µg/L 
Chromium (Total) Footnote 1,2, 3 µg/L 
Chromium (VI)(5) Footnote 1,2, 3 µg/L 
Copper Footnote 1,2, 3 µg/L 
Lead Footnote 1,2, 3 µg/L 
Mercury Footnote 1,2, 3 µg/L 
Molybdenum Footnote 1,2, 3 mg/L 
Nickel Footnote 1,2, 3 µg/L 
Selenium Footnote 1,2, 3 µg/L 
Vanadium Footnote 1,2, 3 µg/L 
Zinc Footnote 1,2, 3 µg/L 
(1)  An approved United States Environmental Protection Agency (US EPA) method that provides the 


lowest practicable detection limit or in accordance to an Executive Officer approved Sampling and 
Analysis Plan pursuant to Part II A of this MRP. 


(2)  Statistical and non-statistical assessment methods, as required by Part III, shall be used to 
evaluate the sampling results of laboratory-derived parameters. 


(3)  All metals shall be field filtered prior to laboratory analysis, or as approved in accordance to Part II 
A of this MRP, and analyzed for total metals. 


(4)  NTU – nephelometric turbidity units; mg/L – milligrams per liter; µmhos/cm – micromillimhos per 
centimeter; oF/C – degrees Fahrenheit/Centigrade; µg/L – micrograms per liter 


(5)  Chromium (VI) analysis is only necessary if total chromium is detected.  
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4. Constituents of Concern Monitoring: 
 


The Discharger shall analyze samples from groundwater for the Constituents of Concern 
(COC) listed in Table 3, once every five years (next sampling event 2nd Semiannual 2021).  
If there is an identification of new release (Part IV C.4), then the Discharger is also required 
to monitor for COC.  Monitoring for COC shall include only those constituents in Table 3 that 
are not analyzed as part of the routine monitoring program.  Additionally, within three months 
of installing a new groundwater monitoring point, the Discharger shall collect and analyze 
samples for Table 2 parameters and Table 3 COC.   


 
Table 3:  Constituents of Concern 


Constituents Method(1)(2) Units(3) 
Chromium (VI)  Footnote 1, 2 µg/L 
CCR Title 22 Metals, (CAM 17) Footnote 1, 2 µg/L 
Total Petroleum Hydrocarbons Footnote 1 mg/L 
Total Organic Carbon Footnote 1 mg/L 
Semi-Volatile Organic 
Compounds(4) Footnote 1, 4 µg/L 


Volatile Organic Compounds(5) Footnote 1, 5 µg/L 
(1)  An approved United States Environmental Protection Agency (US EPA) method that provides the 


lowest practicable detection limit or in accordance with an Executive Officer approved Sampling 
and Analysis Plan pursuant to Part II A of this MRP. 


(2)  All COC metals shall be field filtered prior to laboratory analysis, or as approved in accordance with 
Part II A of this MRP, and analyzed for total metals. 


(3)  mg/L – milligrams per liter; µg/L – micrograms per liter 
(4)  Semi-Volatile Organic Compounds shall include all SVOCs detectable using USEPA Method 


8270C, and all unidentified peaks whenever practical. 
(5)  Volatile Organic Compounds (VOCs) include all VOCs detectable using USEPA Method 8260B, 


and all unidentified peaks whenever practical. 
 


5. Stormwater Monitoring: 
 
a. When the Retention Pond is discharging to Discharge Point 001, the Discharger shall 


collect samples monthly from Discharge Point 001 (after pH adjustment) and analyze for 
monitoring parameters in Table 2.  Following final closure of the North CKD Area and 
remediation of the Detention and Retention Ponds, the Discharger may request a 
reduction in monitoring frequency from monthly to annual for Discharge Point 001, if 
Discharge Point 001 monitoring, along with supplemental pH sampling (before pH 
adjustment), confirms reduced impacts to stormwater.  If Discharge Point 001 monitoring 
continues to document significant impacts to stormwater, the Discharger shall propose 
and implement additional monitoring to differentiate potential sources. 
 


b. When wet weather results in runoff from the Lonestar Closed CKD Landfill to the SW-
Christy Box or SW-Lower Pond monitoring points, the Discharger shall collect samples 
from both monitoring points annually and analyze for monitoring parameters in Table 2. 


 
c. The Discharger shall also collect stormwater samples pursuant to the Industrial General 


Permit and Construction General Permit, as applicable, and summarize the results. 
 


d. If leachate seeps contact surface waters or stormwater, the Discharger shall sample all 
impacted onsite sedimentation/retention ponds and onsite/offsite stormwater discharge 
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locations for the monitoring parameters included in Table 2 and pursuant to the 
applicable stormwater General Permit.  These sampling requirements are independent 
of other required monitoring specified in this MRP, and shall be collected whether the 
facility discharges stormwater offsite or not. 


 
6. Groundwater Flow Rate and Direction: 


 
a. For each monitored groundwater body or area, the Discharger shall measure the water 


elevation in every well, at least semiannually, including the times of expected highest 
and lowest groundwater elevations, and determine the presence of vertical gradients, 
and groundwater flow rate and direction for the respective groundwater body or area.  
Groundwater elevations for all wells in a given groundwater body or area shall be 
measured within a period of time short enough to avoid temporal variations in 
groundwater flow which could preclude accurate determination of groundwater flow rate 
and direction. 


 
b. The Discharger shall compare observed groundwater characteristics with those 


associated with previous measurements, noting any trends and changes in the 
hydrogeologic conditions beneath the site. 


 
7. Sample Procurement Limitation: 
 


For any given monitored medium, the Discharger shall collect samples from monitoring 
points with a span not exceeding 30 days within a given monitoring period and collect 
samples in a manner that ensures sample independence to the greatest extent feasible. 


 
 
PART II: SAMPLE COLLECTION AND ANALYSIS 
 
A. SAMPLING AND ANALYTICAL METHODS 
 


The Discharger shall collect, store, and analyze samples according to the most recent version 
of Standard US EPA methods (US EPA publication “SW-846”), and in accordance with a 
sampling and analysis plan approved by the Water Board’s Executive Officer.  A laboratory 
certified for these analyses by the State of California Environmental Laboratory Accreditation 
Program (ELAP) shall perform all water analyses and they shall identify the specific methods 
of analysis.  The director of the laboratory whose name appears in the certification shall 
supervise all analytical work in his/her laboratory and shall sign reports of such work submitted 
to the Water Board.  In addition, the Discharger is responsible for ensuring that the laboratory 
analysis of samples from monitoring points meets the following restrictions: 


 
1. Method Selection: 


 
The methods of analysis and the detection limits used shall be appropriate for the 
expected concentrations.  For detection monitoring of any constituent or parameter that is 
found in concentrations which produce more than 90% non-numerical determinations (i.e., 
trace) in historical data for that medium, the analytical method having the lowest Method 
Detection Limit (MDL) shall be selected from among those methods which would provide 
valid results in light of any matrix effects involved. 


 
  







MRP No. R3-2018-0001 February 8, 2018 


8  
 


2. Trace Results: 
 
The Discharger shall report trace results (i.e., results falling between the MDL and the 
Practical Quantitation Limit (PQL), and the result shall be accompanied by both the 
(nominal or estimated) MDL and PQL values for that analytical run. 


 
3. Nominal or Estimated MDL and PQL: 


 
The laboratory shall derive MDLs and PQLs for each analytical procedure, according to 
State of California ELAP procedures.  Both limits shall reflect the detection and 
quantitation capabilities of the specific analytical procedure and equipment used by the 
lab, rather than simply being quoted from USEPA analytical method manuals.  If the lab 
suspects that, due to a change in matrix or other effects, the true detection limit or 
quantitation limit for a particular analytical run differs significantly from the laboratory-
derived MDL/PQL values, the laboratory shall flag the results accordingly and the 
laboratory shall include an estimate of the detection limit and/or quantitation limit actually 
achieved. 


 
4. Quality Assurance/Quality Control (QA/QC) Data: 


 
Report Quality Assurance and Quality Control (QA/QC) data along with the sample results 
to which it applies.  Also, report sample results unadjusted for blank results or spike 
recovery.  The QA/QC data submittal shall include the: 
 
a. Method, equipment, and analytical detection limits; 


 
b. Recovery rates and an explanation for any recovery rate that is less than 80%; 


 
c. Results of equipment and method blanks; 


 
d. Results of spiked and surrogate samples; 


 
e. Frequency of quality control analysis; and, 


 
f. Name and qualifications of the person(s) performing the analyses. 
 


5. Common Laboratory Contaminant: 
 
Upon receiving written approval from the Executive Officer, the Discharger can use an 
alternative statistical or non-statistical procedure for determining the significance of 
analytical results for a constituent that is a common laboratory contaminant (e.g., 
methylene chloride, acetone, 2-butanone, diethylhexyl phthalate, and di-n-octyl phthalate) 
during any given Monitoring Period in which QA/QC samples show evidence of laboratory 
contamination for that constituent.  Nevertheless, the Discharger shall report and flag 
analytical results involving detection of these analytes for easy reference by Water Board 
staff. 
 


6. Unknowns: 
 
The Discharger shall report known and unknown chromatographic peaks, along with an 
estimate of the concentration of the known and unknown analytes.  When known and 
unknown peaks are encountered, the laboratory shall perform second column or second 
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method confirmation procedures to attempt to identify and more accurately quantify the 
known and unknown analytes. 


 
7. Contaminants in QA/QC Samples: 


 
In cases where contaminants are detected in QA/QC samples (i.e., field, trip, or lab 
blanks), the Discharger shall appropriately flag the accompanying sample results. 


 
8. Method Detection Limit: 


 
The Discharger shall always calculate a MDL such that it represents a concentration 
associated with a 99% reliability of a non-zero result.  In relatively interference-free water, 
laboratory-derived MDLs are expected to closely agree with published USEPA MDLs. 


 
9. Practical Quantitation Limit: 


 
The PQL shall be the lowest acceptable calibration standard (acceptable as defined for a 
linear response or by actual curve fitting) multiplied by the sample extract dilution factor 
times any additional factors to account for matrix interference. 


 
10. Matrix Effect: 


 
The matrix effect is any increase in the MDLs or PQLs for a given constituent as a result 
of the presence of other constituents, either of natural origin or introduced through a 
release, that are present in the sample being analyzed. 


 
B. CONCENTRATION LIMIT DETERMINATION 
 


1. For the purpose of establishing concentration limits for monitoring parameters detected in 
greater than 10 percent of a medium’s samples, the Discharger shall: 


 
a. Statistically analyze existing monitoring data (Part III), and propose, to the Executive 


Officer, statistically derived Concentration Limits for each monitoring parameter and 
COC at each monitoring point for which sufficient data exist. 


 
b. In cases where sufficient data for statistically determining Concentration Limits do not 


exist, the Discharger shall collect samples and analyze for monitoring parameter(s), 
which require additional data.  Once sufficient data are obtained, the Discharger shall 
submit proposed Concentration Limit(s) to the Executive Officer for approval.  This 
procedure shall take no longer than two calendar years. 


 
c. Sample and analyze new monitoring points, including any added by this Order, until 


sufficient data are available to establish a proposed concentration limit for all monitoring 
parameters and COC.  Once sufficient data are obtained, the Discharger shall submit 
the proposed concentration limit(s) to the Executive Officer for approval.  This procedure 
shall take no longer than two calendar years. 


 
2. Once established, review concentration limits a minimum of annually.  Propose new 


concentration limits, when appropriate. 
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C. RECORDS MAINTENANCE 
 


The Discharger shall maintain records in accordance with CCR Title 27 §21720(f), including 
maintenance and retention of analytical records for a minimum of five years by the Discharger 
or laboratory.  The Discharger shall extend the period of retention during the course of any 
unresolved litigation or when requested by the Executive Officer.  Such records shall show 
the following for each sample: 


 
1. Identification of sample and of the monitoring point from which it was taken, along with the 


identity of the individual who obtained the sample; 
 


2. Date and time of sampling; 
 


3. Date and time that analyses were started and completed, and the name of the personnel 
performing each analysis; 
 


4. Complete procedure used, including method of preserving the sample, and the identity 
and volumes of reagents used; 
 


5. Results of analyses, and the MDL and PQL for each analysis.  Chromatographs and 
calculation of results, if applicable; and 
 


6. A complete chain of custody log. 
 
 
PART III: STATISTICAL AND NON-STATISTICAL ANALYSIS OF DATA 
 
A. STATISTICAL METHOD 
 


For detection monitoring, the Discharger shall use statistical methods to analyze COC and 
monitoring parameters that exhibit concentrations that equal or exceed their respective MDL 
in at least ten percent of applicable historical samples.  The Discharger may propose and use 
any statistical method that meets the requirements of CCR Title 27, §20415(e)(7).  All 
statistical methods and programs proposed by the Discharger are subject to Executive Officer 
approval. 
 


B. NON-STATISTICAL METHOD 
 


For detection monitoring, the Discharger shall use the following non-statistical method for 
analyzing constituents that are detected in less than ten percent of applicable historical 
samples.  This method involves a two-step process: 
 
1. For constituents that this non-statistical method applies, compile a specific list of 


constituents that exceed their respective MDL.  The Discharger shall compile the list based 
on data from a single sample, or in cases of multiple independent samples, from the 
sample which contains the largest number of constituents;  


 
2. Evaluate whether the listed constituents meet either of two possible triggering conditions.  


Either the list from a single sampling location contains two or more constituents, or the list 
contains one constituent that equals or exceeds its PQL.  If either condition is met, the 
Discharger shall conclude that a release is tentatively identified and the Discharger shall 
immediately implement the re-test procedure under Part III C. 
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C. RE-TEST PROCEDURE 
 


1. In the event that a release2 has been tentatively identified, the Discharger shall carry out 
the reporting requirements of Part IV C.2 and, within 30 days of receipt of analytical 
results, collect two new duplicate samples and analyze for the identified COC or 
monitoring parameter(s) at each affected monitoring point. 


 
2. As soon as the re-test required data is available, the Discharger shall analyze the re-test 


analytical results using the same statistical method (or non-statistical comparison) that 
provided the tentative identification of a release.  If the test results of either (or both) of the 
re-tested data suites confirm the original identification, the Discharger shall conclude that 
a release has been discovered and shall carry out the requirements of Part IV C.4. 
 


3. The Discharger shall carry out re-tests only for the monitoring point(s) for which a release 
is tentatively identified, and only for the monitoring parameter(s) or COC, which triggered 
the identification.  If the retest includes VOCs or SVOCs, the Discharger shall retest for all 
compounds detectable by US EPA Method 8260B and 8270C, respectively. 


 
 
PART IV: REPORTING 
 
A. MONITORING REPORT 
 


The Discharger shall submit a monitoring report semiannually by January 31st and July 31st 
of each year.  Submit the monitoring reports in an electronic format, with transmittal letter, 
text, tables, figures, laboratory analytical data, and appendices in PDF format (one PDF for 
the entire report).  The Discharger is required to upload the full monitoring report into 
GeoTracker, as stipulated by California State law.  All monitoring reports shall include, but 
should not be limited to the following: 


 
1. Letter of Transmittal: 


 
The Discharger shall submit a transmittal letter with each monitoring report.  The 
transmittal letter shall include a discussion of violations that have occurred since submittal 
of the last such report.  If the Discharger has not observed any new violations since the 
last submittal, the Discharger shall state this in the transmittal letter.  Both the monitoring 
report and the transmittal letter shall be signed as follows: for private facilities, a principal 
executive officer at the level of vice president; for public agencies, the director of the 
agency.  Upon Water Board Executive Officer approval, the cited signature can be by a 
California registered civil engineer, professional geologist, or other certified specialty 
geologist who has been given signing authority by the cited signatories.  The transmittal 
letter shall contain a statement by the official, under penalty of perjury, that to the best of 
the signer’s knowledge the report is true, complete, and correct. 
 


  


                                                           
2 The intent of the requirement for tentatively identified release retesting and subsequent requirements for release 
discovery response (Part IV C.4) are intended to apply to new releases.  The Discharger shall evaluate each 
tentatively identified releases and determine if it is (1), a new release, requiring retesting, or (2), monitoring of a 
historical or known release, requiring an update to the corrective action summary (Part IV A.3).    
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2. General: 
 


a. All data required by this monitoring program. 
 


b. All previous groundwater data in tabular form to allow comparison of historical data. 
 


c. An evaluation and interpretation of all available data. 
 


3. Compliance Summary: 
 
Discuss compliance with concentration limits, release indicators, and any corrective 
actions taken. 


 
4. Graphical Representation of Analytical Data: 


 
a. For each monitoring point in each medium, submit, in graphical format, the complete 


history of laboratory analytical data.  Graphs shall effectively illustrate trends and/or 
variations in the laboratory analytical data.  Each graph shall plot a single constituent 
concentration over time at one (for intra-well comparison) or more (for inter-well 
comparisons) monitoring points in a single medium.  Where applicable, include 
Maximum Contaminant Levels (MCLs) and/or concentration limits along with graphs 
of constituent concentrations.  When multiple samples are taken, graphs shall plot 
each datum, rather than plotting mean values. 


 
b. The Discharger shall also determine horizontal gradients, groundwater flow rate, and 


flow direction for each respective groundwater body.  Present these data on a figure 
that depicts groundwater contours and flow directions as well as gradient.  Include one 
figure for each water level measuring period in the semiannual monitoring report.   


 
5. Corrective Action Summary: 


 
Discuss significant aspects of any corrective actions implemented during the monitoring 
period and the status of any ongoing corrective action efforts, including constituent trend 
analysis. 


 
6. Laboratory Results: 


 
Summarize and report laboratory results and statements demonstrating compliance with 
PART II.  Additionally, the Discharger shall summarize and report results of all sampling 
and analyses performed at the site, outside the requirements of this Monitoring and 
Reporting Program. 


 
7. Sampling Summary: 


 
a. For each groundwater monitoring point addressed by the report, a description of: 1) 


the method and time of water level measurement, 2) the method of purging and purge 
rate and well recovery time, and 3) field parameter readings. 
 


b. For each monitoring point addressed by the report, a description of the type of 
sampling device used, its placement for sampling, and a description of the sampling 
procedure (i.e., number of samples, field blanks, travel blanks, and duplicate samples 
taken; the date and time of sampling; the name and qualification of the person actually 
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taking the samples; description of any anomalies). 
 


8. Standard Observations: 
 
A summary of all standard observations (Part I) made during the monitoring period. 


 
9. Map(s): 


 
The base map for the monitoring report shall consist of a current aerial photograph or 
include relative topographical features, along with monitoring points and features of the 
landfill facility. 


 
B. ANNUAL SUMMARY REPORT 
 


By no later than January 31st of each year, the Discharger shall submit an annual report to 
the Water Board covering the previous monitoring year.  The annual monitoring period ends 
on December 31st each year.  .  The Discharger may combine the annual summary report with 
the second semiannual monitoring report of the year.  The annual report shall include the 
information outlined in Part IV A. above and the following: 


 
1. Discussion: 


 
Include a comprehensive discussion of the compliance record as it relates to Waste 
Discharge Requirements Order No. R3-2018-0001, a review of the past year’s significant 
monitoring system and operational changes, a summary of corrective action results and 
milestones, and a review of construction projects, with water quality significance, 
completed or commenced in the past year or planned for the upcoming year. 


 
2. Statistical Limit Review: 


 
The Discharger shall review the statistically derived concentration limits a minimum of 
annually, and revise them as necessary.  The Discharger shall discuss data collected 
during the past year and consider for inclusion in, and determination of, proposed limits 
for the coming year.  For statistical limits that are changed from the previous year, include 
a comprehensive discussion of the proposed limit for Executive Officer review and 
consideration. 


 
3. Analytical Data: 


 
Complete historical analytical data for detected analytes presented in tabular form in 
ExcelTM format or in another file format acceptable to the Executive Officer. 


 
4. Map(s): 


 
A map, or set of maps, that indicate(s) the type of cover material in place (final, long-term 
intermediate, or intermediate) over inactive and completed areas. 
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C. CONTINGENCY RESPONSE 
 


1. Leachate Seep 
 
The Discharger shall notify Water Board staff by telephone or email within 24 hours of 
discovering leachate seepage from the disposal area.  The Discharger shall submit a 
written report to the Water Board within seven days, containing at least the following 
information: 
 
a. A map showing the location(s) of seepage along with photographic documentation; 
 
b. An estimate of the flow rate; 
 
c. Location of sample(s) collected for laboratory analyses.  Unless otherwise directed by 


Water Board staff, the Discharger shall sample all leachate seeps and affected surface 
waters for the monitoring parameters in Table 2. In the event multiple seeps occur in 
a similar localized area (slope or bench), the Discharger may use professional 
judgment to reduce the number of leachate seep samples provided the Discharger 
collects representative samples. The Discharger shall photo document sample 
locations, all observed seeps/spills, and document the sample location(s) on a map or 
diagram. The Discharger is also required to sample affected surface waters and 
stormwater in accordance with Part I D.5.d; 


 
d. A description of the nature of the discharge (e.g. pertinent observations, analyses, 


etc.); and 
 
e. A summary of corrective actions both taken and proposed, with a time schedule for 


proposed actions. 
 


2. Initial Release Indication Response: 
 
Should the initial statistical or non-statistical comparison (under Part III A. or B.) determine 
that a new release is tentatively indicated, the Discharger shall: 


 
a. Within 24 hours, notify the Water Board by telephone or email of the monitoring 


point(s) and constituent(s) or parameter(s) involved; 
 
b. Provide written notification by certified mail within seven days of such determination; 


and  
 
c. Either of the following: 


i Carry out a discrete re-test in accordance with Part III C.  If the re-test confirms 
the existence of a release or the Discharger fails to perform the re-test, the 
Discharger shall carry out the requirements of Part IV C.4.  In any case, the 
Discharger shall inform the Water Board of the re-test outcome within 24 hours of 
results becoming available, and follow up with written results submitted by certified 
mail within seven days, or; 


ii Make a determination, in accordance with CCR Title 27, §20420(k)(7), that a 
source other than the WMU(s) caused the release or that the data variance is an 
artifact of an error in sampling, analysis, or statistical evaluation, or is due to natural 
variations in groundwater, surface water, or the unsaturated zone. 
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3. Physical Evidence of a Release: 
 
If either the Discharger or the Executive Officer determine that there is significant physical 
evidence of a new release pursuant to CCR Title 27, §20385(a)(3), the Discharger shall 
conclude that a release has been discovered and shall: 


 
a. Within 24 hours, notify the Water Board by telephone or email of the release; 


 
b. Within seven days notify the Executive Officer of the release by certified mail (or 


acknowledge the Executive Officer’s determination); 
 
c. Carry out the requirements of Part IV C.4. for potentially-affected mediums; and 
 
d. Carry out any additional investigations stipulated in writing by the Executive Officer for 


the purpose of identifying the cause of the release. 
 


4. Release Discovery Response: 
 
If it has been concluded that a new release has occurred, the Discharger shall do the 
following: 


 
a. If the determination is not based upon monitoring for COC, the Discharger shall sample 


for COC at all monitoring points in the affected medium.  Within seven days of 
receiving the laboratory analytical results, the Discharger shall notify the Executive 
Officer, by certified mail, of the concentration of COC at each monitoring point.  This 
notification shall include a synopsis, for each monitoring point, of the constituents that 
exhibit unusually high concentrations; 


 
b. The Discharger shall, within 90 days of discovering the release, submit to the 


Executive Officer a Revised Report of Waste Discharge proposing an Evaluation 
Monitoring and Reporting Program that:  1) meets the requirements of CCR Title 27, 
§20420 and §20425‘ and 2) satisfies the requirements of 40 CFR §258.55(g)(1)(ii) by 
committing to install at least one monitoring well directly down gradient of the center 
of the release; 


 
c. The Discharger shall immediately begin delineating the nature and extent of the 


release to determine data or monitoring gaps, and if necessary, propose for Executive 
Officer approval, additional monitoring wells to assure that the Discharger can meet 
the requirements of CCR Title 27, §20425 to submit a delineation report within 90 days 
of when the Executive Officer directs the Discharger to begin implementing the 
Evaluation Monitoring and Reporting Program. 


 
d. The Discharger shall, within 180 days of discovering the release, submit to the 


Executive Officer a preliminary engineering feasibility study meeting the requirements 
of CCR Title 27, §20420; and 
 


5. Release Beyond Facility Boundary: 
 
Any time the Discharger or the Executive Officer concludes that a release from the Landfill 
has migrated beyond the facility boundary, the Discharger shall notify persons who either 
own or reside upon the land that directly overlies any part of the plume and are 
immediately down gradient of the plume (Affected Persons).  The Discharger shall also 
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notify the County of Santa Cruz Environmental Health Services to verify that all 
downgradient Affected Persons are accounted for. 


 
a. Initial notification to Affected Persons and the County shall be accomplished within 14 


days of making this conclusion and shall include a description of the Discharger’s 
current knowledge of the nature and extent of the release. 


 
b. Subsequent to initial notification, the Discharger shall provide updates to Affected 


Persons and the County, including any persons newly affected by a change in the 
boundary of the release, within 14 days of concluding there has been any material 
change in the nature or extent of the release. 


 
c. Each time the Discharger sends a notification to Affected Persons and the County 


(under a. or b. above), the Discharger shall, within seven days of sending such 
notification, provide the Executive Officer with both a copy of the notification and a 
current mailing list of Affected Persons. 


 
 
PART V: DEFINITION OF TERMS 
 
A. AFFECTED PERSONS 


 
Individuals who either own or reside upon the land which directly overlies any part of that 
portion of a gas, or liquid phase release that may have migrated beyond the facility boundary. 


 
B. CONCENTRATION LIMITS 


 
The concentration limit for any given COC or monitoring parameter in a given monitored 
medium shall be either: 


 
1. The constituent’s statistically determined background value or tolerance limit, established 


using an Executive Officer approved method (Part III); or 
 
2. In cases where the constituent’s MDL is exceeded in less than 10 percent of historical 


samples, the MDL is the concentration limit defined in Part II A.1. 
 
C. CONSTITUENTS OF CONCERN (COC) 


 
An extensive list of constituents potentially present in the solid waste landfill.  The COC for 
this Landfill are listed in Table 3. 


 
D. MATRIX EFFECT 


 
Any increase in the MDL or PQL for a given constituent as a result of the presence of other 
constituents, either of natural origin or introduced through a release, that are present in the 
sample being analyzed. 


 
E. METHOD DETECTION LIMIT (MDL) 


 
The lowest concentration at which a given laboratory, using a given analytical method to 
detect a given constituent, can differentiate with 99 percent reliability, between a sample which 
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contains the constituent and one which does not.  The MDL shall reflect the detection 
capabilities of the specific analytical procedure and equipment used by the laboratory. 


 
F. MONITORED MEDIUM 


 
Those media that are monitored pursuant to this Monitoring and Reporting Program (e.g., 
groundwater, surface water, leachate, and other as specified). 


 
G. MONITORING PARAMETERS 


 
A list of constituents and parameters used for the majority of monitoring activities.  The 
monitoring parameters for the Landfills are listed in Table 2. 


 
H. MONITORING PERIOD 


 
The duration of time, or frequency, during which sampling and reporting shall occur.  The 
monitoring period for the various media and programs is specified in Part I D.1 and Part I D.2. 


 
I. PRACTICAL QUANTITATION LIMIT (PQL) 


 
The lowest acceptable calibration standard (acceptable as defined for a linear response, or 
by actual curve fitting) times the sample extract dilution factor times any additional factors to 
account for matrix effects.  The PQL shall reflect the quantitation capabilities of the specific 
analytical procedure and equipment used by the laboratory.  PQLs reported by the laboratory 
shall not simply be re-stated from US EPA analytical method manuals.  Laboratory derived 
PQLs are expected to agree closely with published US EPA estimated quantitation limits 
(EQL). 


 
J. RECEIVING WATERS 


 
Any surface water or groundwater that is subject to discharges or potential discharges of 
wastes due to runoff or percolation of water that is either generated by or comes into contact 
with waste materials. 


 
 
The Executive Officer may revise this MRP at any time. 
 
 
 
Ordered By:    __________________________              February 22, 2018 


Executive Officer         Date 
 
Figure: 
     MRP Figure 1 – Monitoring Location Map 
 
 
R:\RB3\Shared\LDU\Facilities\PERMITTED\Cemex Davenport Cement Plant\R3-2018-0001\Adopted (2-8-2018)\MRP Order No R3-2018-
0001, Adopted.docx 
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BASIS OF BEARINGS FOR MAPPING IS THE GRID BEARING BETWEEN P.G.&E. #6 AND U.S.C.&G.S.


TRIANGULATION STATION "JARRO 2" (N.195,957.82 & E.1,497,366.29) AS SHOWN ON THE MAP TITLED


"RECORD OF SURVEY FOR SECOND ORDER CONTROL SURVEY, DAVENPORT, SANTA CRUZ COUNTY,


CALIFORNIA" FILED FOR RECORD IN VOLUME 53 OF MAPS AT PAGE 17 SANTA CRUZ COUNTY


RECORDS = N 49°51'39"W.


COORDINATE VALUES ARE BASED UPON CALIFORNIA COORDINATE SYSTEM ZONE 3.  ZONE 3


VALUES FOR P.G. & E. #6 ARE (N.191,529.42 & E.1,502,617.89).


PROJECT BENCHMARK IS U.S.G.S. BM # N-212. AT DAVENPORT, 69 FEET NORTH OF NW CORNER OF


SOUTHERN PACIFIC CO. RAILROAD STATION (NOW GONE), AT MILEAGE POST 90.68, 84 FEET NORTH


OF CENTERLINE OF MAIN TRACK AND 22 FEET SOUTH OF THE CENTER OF THE OLD PAVED HIGHWAY,


2 FEET WEST OF A WITNESS POST. ELEVATION = 99.586' U.S.G.S. DATUM.


2) THE INTENT OF GRADING IS TO CREATE IMPROVED DRAINAGE AND COVER THEN CLOSE THE


NORTH CKD AREA AS A CLASS II SOLID WASTE LANDFILL REQUIRED BY THE STATE OF


CALILFORNIA WASTE DISCHARGE REQUIREMENT ORDER NO. R3-2018-0001.


3) PARCEL NUMBERS AND BOUNDARIES ARE: 058-071-06, 058-022-09, 058-022-10, 058-022-16


4) SELECTED REFERENCES


a) Letter: "Land Disposal Program: CEMEX Davenport Cement Plant CKD Landfills, Santa Cruz County - Final


Closure Plan Conditional Approval," dated October 2, 2018 by Central Coast Regional Water Quality


Control Board, 805-549-3694 or 805-542-4644.


b) Report: Final North CKD Area Closure Plan and Postclosure Monitoring and Maintenance Plan," with


Appendicies and Attachments, dated April 1, 2018 by Adams Resource Consultants, 425-788-3244.


c) Letter: "Land Disposal Program: Transmittal of Closure and Post-Closure Waste Discharge Requirements,


Order No. R3-2018-0001, for the CEMEX Davenport Cement Plant CKD Landfills," dated February 22, 2018


by Central Coast Regional Water Quality Control Board, 805-549-3694 or 805-542-4644.


d) Report: "Revegetation Plan for Closure of Cement KilnDust (CKD) Storage Areas, Davenport Cement


Plant," dated January 25, 2002 by Greening and Associates, no current phone.


e) Report: "Manual for Design and Construction Monitoring of Soil Nailed Walls," Publication No.


FHWA-SA-96-069R, dated October 1998 by FHWA.


f) Report: "Federal Highway Administration, Hydraulic Design of Highway Culverts, Hydraulic Design Series


No. 5, Report No. FHWA-IP-85-15," dated September 1985, by FHWA.


1) Grading in CKD Area: CUT -90,683 cy, Fill 110,643 cy


2) Clear, Grub and Stockpile - North Pond: -3,100 cy


3) Compacted General Fill - North Pond: 340 cy


4) Topsoil Fill - North Pond: 170 cy


5) Crushed Rock Fill - Seasonal Ponds: 270 cy


6) Crushed Rock Fill - Ditches: 800 cy


7) Sediment Removal - Retention Pond: -4680 cy


8) Grading - Coal Storage Area: - 3,733 cy


9) Clear and Grub Ditches: -1,000 cy


10) Haul Fill up to LLDPE from other on-site Facility Stockpiles: 10,075 cy


11) Compact CKD/Fill Foundation Layer: 60,600 cy


12) Import Fill for Protective Cover Soil over LLDPE from offsite: 35,600 cy


13) Haul Stockpiled Fill for Protective Cover Soil (PCS) over LLDPE from onsite: 2,900 cy


14) Import Fill for Topsoil Cover over PCS from offsite: 11,800 cy


15) Haul Stockpiled Fill for Topsoil Cover over (PCS) from onsite: 4,000 cy
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                      CONTROL POINT LOCATION AND NUMBER


                      MONITORING WELL LOCATION AND NUMBER


                      DIRECTION OF SURFACE FLOW AND GRADIENT


                      GRADE DIRECTION (DOWNSLOPE)


                      CENTERLINE AND STATION FOR TOP OF GRADE PROFILE


                      PROPERTY LINE


                      LEASE LINE


                      LIMIT OF CKD PILE (APPROXIMATE)


                      UTILITY LINES (BURIED)


                      30-INCH CMP PIPELINE (BURIED, APPROXIMATE LOCATION)


                      OVERHEAD POWER LINE AND POWER POLE


                      UNDERGROUND WATER LINE


                      NEW DRAINAGE DITCHES


 EXISTING DRAINAGE DITCHES


                      TEMPORARY FIBER ROLL


                      EXISTING MAJOR ELEVATION CONTOUR IN FEET


                      EXISTING MINOR ELEVATION CONTOUR IN FEET


                      PROPOSED MAJOR ELEVATION CONTOUR IN FEET


                      PROPOSED MINOR ELEVATION CONTOUR IN FEET


                      EXISTING BOREHOLE LOCATION AND NUMBER


          PROPOSED CKD WORK AREA LIMITS (CDLC)


          PROPOSED CKD WORK AREA LIMITS (CEMEX)


          PROPOSED LIMITS OF CKD GRADING LIMITS


          REVISION CLOUD
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SHEET WHERE SECTION/PROFILE IS FIRST REFERENCED


DETAIL NUMBER
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SHEET WHERE DETAIL IS FIRST REFERENCED
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CONTRACTOR MUST CALL FOR UTILITY LOCATES PRIOR TO CONSTRUCTION;


(Phone 811).


THE CONTRACTOR IS SOLELY RESPONSIBLE FOR REPAIRS AND/OR REPLACEMENT OF


EXISTING UTILITIES AND FACILITIES SHOULD DAMAGE OCCUR AS A RESULT OF


CONSTRUCTION ACTIVITIES.


AB ANCHOR BOLT
ADDL ADDITIONAL
ADJ ADJACENT
AFF ABOVE FINISH FLOOR
APPROX APPROXIMATE(LY)
ARCH ARCHITECTURAL
ARCH'T ARCHITECT
BB BACK TO BACK
BC BOTTOM CORD
BL BASELINE
BLDG BUILDING
BM BEAM
BMP BEST MANAGEMENT PRACTICE
BOT BOTTOM
BP BASE PLATE
BRG BEARING
BRKT BRACKET
BS BOTH SIDES
BSMT BASEMENT
BVL BEVELED
BW BOTH WAYS
C COMPRESSION
CB CATCH BASIN
CIP CAST-IN-PLACE
CJ CONSTRUCTION JOINT
CL CENTERLINE
CLR CLEAR OR CLEARANCE
CMU CONCRETE MASONRY UNIT
COL COLUMN
CONC CONCRETE
CONN CONNECTION
CONST CONSTRUCTION
CONT CONTINUOUS
CONT'D CONTINUED
D DEPTH
DEG DEGREES
DETL DETAIL
DIA DIAMETER
DIAG DIAGONAL
DIM DIMENSION
DIST DISTRIBUTION
DL DEAD LOAD
DN DOWN
DP DAMP PROOFING
DWG DRAWING(S)
DWL DOWEL
E EAST
EA EACH
EF EACH FACE
EJ EXPANSION JOINT
ELEC ELECTRICAL
ELEV,EL ELEVATION
EQ EQUAL


EQUIP EQUIPMENT
EW EACH WAY
EXIST (EG) EXISTING OR (EXISTING GRADE)
EXP EXPANSION
EXT EXTERIOR
FAB FABRICATION
FD FRENCH DRAIN
FDN FOUNDATION
FF FINISH FLOOR
FIN (FG) FINISH(ED) OR (FINISHED GRADE)
FS FAR SIDE
FT FEET/FOOT/'
GA GAGE OR GAUGE
GALV GALVANIZED
GB GRADE BEAM
HDPE HIGH-DENSITY POLYETHYLENE
HORIZ HORIZONTAL
HP HIGH POINT
HS HEADED STUD
IE INVERT ELEVATION
ID INSIDE DIAMETER
IN INCHES/INCH/"
JST JOIST
JT JOINT
K KIPS
KO KNOCKOUT
LB,# POUND
LD DEVELOPMENT LENGTH
LFT LINEAL FEET
LH LEFT HAND
LL LIVE LOAD
LLDPE


LINEAR LOW-DENSITY POLYETHYLENE
LLH LONG LEG HORIZONTAL
LLV LONG LEG VERTICAL
LONG LONGITUDINAL
LP LOW POINT
LW LONG WAY
LWC LIGHTWEIGHT CONCRETE
MATL MATERIAL
MAX MAXIMUM
MECH MECHANICAL
MEP MECHANICAL, ELECTRICAL,


PLUMBING
MEZZ MEZZANINE
MFR MANUFACTURE(R)
MH MAN-HOLE
MID MIDDLE
MIN MINIMUM
MISC MISCELLANEOUS
MS MIDDLE STRIP
MT STRUCTURAL TEE CUT FROM A


MISCELLANEOUS STEEL SECTION
MTL METAL


N/A NOT APPLICABLE
NF NEAR FACE
NIC NOT IN CONTRACT
NO NUMBER
NOM NOMINAL
NS NEAR SIDE
NTS NOT TO SCALE
OA OVERALL
OC ON CENTER
OD OUTSIDE DIAMETER
OF OUTSIDE FACE
OPNG OPENING(S)
OPP OPPOSITE
OPP HND OPPOSITE HAND
OPT OPTIONAL
OZ OUNCE(S)


PC PRECAST CONCRETE
PCT, % PERCENT
PE POLYETHYLENE
PERM PERMANENT
PERP PERPENDICULAR
PL PLATE
PLUMB PLUMBING
PREFAB PREFABRICATED
PRELIM PRELIMINARY
PRMLD PREMOLDED
PROJ PROJECTION
PT POINT
PVC POLYVINYL CHLORIDE
PVMT PAVEMENT
R RIGHT, RISER
RAD RADIUS
RD ROOF DRAIN
RE: REFER
REINF REINFORCING (-ED,-MENT)
REM REMAINDER
REQD REQUIRED
REV REVISION
RH RIGHT HAND
RJ RUSTICATION JOINT
RND ROUND
RO ROUGH OPENING
RW RETAINING WALL
S SOUTH
SC SHEAR CONNECTORS
SCH SCHEDULE(D)
SD STORM DRAIN
SECT SECTION
SHOT SHOTCRETE
SIM SIMILAR
SJ SAW JOINT
SL SLOPE
SPA SPACE


SPEC SPECIFICATION(S)
SPL SPECIAL
SQ SQUARE
SS STAINLESS STEEL
STD STANDARD
STIFF STIFFENER
STIR STIRRUP
STL STEEL
STR'L STRUCTURAL
STRUCT STRUCTURE
SW SHEAR WALL
SYM SYMMETRICAL
T TOP, TENSION
T&B TOP AND BOTTOM
T/ TOP OF
T/CONC TOP OF CONCRETE
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T/FTG TOP OF FOOTING
T/SLAB TOP OF SLAB
TEMP TEMPERATURE, TEMPORARY
THK THICKNESS
THRD THREADED
TOS TOP OF STEEL, TOP OF SHOTCRETE
TOW TOP OF WALL
TRD TREAD(S)
TRNV TRANSVERSE
TS STRUCTURAL TUBING
TYP TYPICAL
UNO UNLESS NOTED OTHERWISE
VERT VERTICAL
W WEST, WIDTH, WIDE FLANGE
W/ WITH
W/O WITHOUT
WP WORK POINT, WATER-PROOFING
WT WEIGHT, STRUCTURAL TEE CUT


FROM WIDE FLANGE BEAM
WWF WELDED WIRE FABRIC


STANDARD ABBREVIATIONS STANDARD ABBREVIATIONS (CONT'D) STANDARD ABBREVIATIONS (CONT'D) STANDARD ABBREVIATIONS (CONT'D)
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APPROX. DOWNSTREAM


LOCATION OF EXISTING


CULVERT


APPROX. UPSTREAM


LOCATION OF EXISTING


CULVERT


APPROXIMATE WORK AREA FOR


STEEL REINFORCED SHOTCRETE


COVER MATCHES EXISTING GRADES


TO LIMITS DETERMINED BY THE


CONTRACTOR AND DESIGN ENGINEER


PRIOR TO CONSTRUCTION.  SEE


SHEETS N1 THROUGH N5.


TPL PARCEL # 058-02-210


CEMEX LEASE AREA C1


PROPOSED NEW


WORK AREA


TPL PROPERTY


PROPOSED NEW WORK AREA


TPL PROPERTY


PROPOSED


LOCATION OF NEW


42 IN BYPASS PIPE


OVERHEAD


POWER LINE


TEMPORARY STOCKPILE AREAS


EXISTING UNLINED


SWALE


PROPOSED OUTFALL


LOCATION OF NEW


42 IN BYPASS PIPE


PROPOSED NEW


WORK AREA


TPL PROPERTY


C1


PROPOSED NEW WORK


AREA RMC PACIFIC


MATERIALS PROPERTY


CONTRACTOR TO FIELD


LOCATE ALL POWER


LINES/POLES IN FILED BEOFRE


CONSTRUCTION BEGINS.


T
R


U
S


T
 
F


O
R


 
P


U
B


L
I
C


 
L
A


N
D


S


T
P


L
 
P


A
R


C
E


L
 
#
0
5
8
-
0
2
2
-
1
6


R
M


C
 
P


A
C


I
F


I
C


 
M


A
T


E
R


I
A


L
S


,
 
L
L
C


P
A


R
C


E
L
 
#
0
5
8
-
0
7
1
-
0
6


T


R


U


S


T


 
F


O


R


 
P


U


B


L


I
C


 
L


A


N


D


S


T


P


L


 
P


A


R


C


E


L


 
#


0


5


8


-
0


2


2


-
1


6


T


R


U


S


T


 


F


O


R


 


P


U


B


L


I


C


 


L


A


N


D


S


T


P


L


 


P


A


R


C


E


L


 


#


0


5


8


-


0


2


2


-


1


6


a


n


d


 


#


0


5


8


-


0


2


2


-


0


9


R


M


C


 


P


A


C


I


F


I


C


 


M


A


T


E


R


I


A


L


S


,


 


L


L


C


P


A


R


C


E


L


 


#


0


5


8


-


0


7


1


-


0


6


T


R


U


S


T


 


F


O


R


 


P


U


B


L


I


C


 


L


A


N


D


S


T


P


L


 


P


A


R


C


E


L


 


#


0


5


8


-


0


2


2


-


1


0


E
X


I
S


T
I
N


G
 
S


I
T


E
 
C


O
N


D
I
T


I
O


N
S


 
A


N
D


 
W


O
R


K
 
A


R
E


A
S


3


0 100 200


Scale in Feet


SHEET


  OF 28


p
.o


.b
o
x
1


7
7


0
 D


u
v
a
l
l
 W


A
 9


8
0


1
9


4
2


5
-4


6
6


-2
8


9
1


w
w
w
.A


d
a
m
s
R


e
s
o
u
r
c
e
.c


o
m


C
O


N
S


U
L
T
A
N


T
S


R
E
S


O
U


R
C


E


A
D


A
M


S


C3



AutoCAD SHX Text

350



AutoCAD SHX Text

340



AutoCAD SHX Text

330



AutoCAD SHX Text

325



AutoCAD SHX Text

320



AutoCAD SHX Text

315



AutoCAD SHX Text

310



AutoCAD SHX Text

305



AutoCAD SHX Text

300



AutoCAD SHX Text

295



AutoCAD SHX Text

235



AutoCAD SHX Text

230



AutoCAD SHX Text

225



AutoCAD SHX Text

220



AutoCAD SHX Text

215



AutoCAD SHX Text

210



AutoCAD SHX Text

205



AutoCAD SHX Text

200



AutoCAD SHX Text

195



AutoCAD SHX Text

190



AutoCAD SHX Text

185



AutoCAD SHX Text

180



AutoCAD SHX Text

175



AutoCAD SHX Text

170



AutoCAD SHX Text

165



AutoCAD SHX Text

160



AutoCAD SHX Text

155



AutoCAD SHX Text

150



AutoCAD SHX Text

145



AutoCAD SHX Text

240



AutoCAD SHX Text

245



AutoCAD SHX Text

250



AutoCAD SHX Text

255



AutoCAD SHX Text

260



AutoCAD SHX Text

265



AutoCAD SHX Text

270



AutoCAD SHX Text

275



AutoCAD SHX Text

280



AutoCAD SHX Text

285



AutoCAD SHX Text

290



AutoCAD SHX Text

295



AutoCAD SHX Text

290



AutoCAD SHX Text

295



AutoCAD SHX Text

300



AutoCAD SHX Text

305



AutoCAD SHX Text

310



AutoCAD SHX Text

315



AutoCAD SHX Text

320



AutoCAD SHX Text

325



AutoCAD SHX Text

330



AutoCAD SHX Text

340



AutoCAD SHX Text

345



AutoCAD SHX Text

350



AutoCAD SHX Text

355



AutoCAD SHX Text

290



AutoCAD SHX Text

280



AutoCAD SHX Text

285



AutoCAD SHX Text

275



AutoCAD SHX Text

270



AutoCAD SHX Text

265



AutoCAD SHX Text

270



AutoCAD SHX Text

275



AutoCAD SHX Text

280



AutoCAD SHX Text

285



AutoCAD SHX Text

290



AutoCAD SHX Text

205



AutoCAD SHX Text

210



AutoCAD SHX Text

215



AutoCAD SHX Text

220



AutoCAD SHX Text

225



AutoCAD SHX Text

230



AutoCAD SHX Text

235



AutoCAD SHX Text

240



AutoCAD SHX Text

245



AutoCAD SHX Text

250



AutoCAD SHX Text

255



AutoCAD SHX Text

200



AutoCAD SHX Text

255



AutoCAD SHX Text

250



AutoCAD SHX Text

245



AutoCAD SHX Text

240



AutoCAD SHX Text

235



AutoCAD SHX Text

230



AutoCAD SHX Text

225



AutoCAD SHX Text

220



AutoCAD SHX Text

215



AutoCAD SHX Text

210



AutoCAD SHX Text

205



AutoCAD SHX Text

200



AutoCAD SHX Text

195



AutoCAD SHX Text

190



AutoCAD SHX Text

185



AutoCAD SHX Text

180



AutoCAD SHX Text

175



AutoCAD SHX Text

2" WV



AutoCAD SHX Text

EX. 8" WV



AutoCAD SHX Text

WV



AutoCAD SHX Text

WV



AutoCAD SHX Text

WV



AutoCAD SHX Text

6" WV



AutoCAD SHX Text

EX. 6"%%c D.I.P. WATER



AutoCAD SHX Text

EX. 6" %%C STEEL BY PASS WATER



AutoCAD SHX Text

EX. 6"%%C PROCESS WATER



AutoCAD SHX Text

EX. 6"%%C WATER



AutoCAD SHX Text

EX. WV's



AutoCAD SHX Text

EX. 2-6" BLACK PVC WATER



AutoCAD SHX Text

EX. 8" WATER, 1-4" BACKWASH



AutoCAD SHX Text

EX. 6" WATER



AutoCAD SHX Text

EX. 6"%%c D.I.P. WATER



AutoCAD SHX Text

EX. 6"%%C PROCESS WATER



AutoCAD SHX Text

EX. 6" PROCESS WATER



AutoCAD SHX Text

WV



AutoCAD SHX Text

WV



AutoCAD SHX Text

EX. U.G. ELECT.



AutoCAD SHX Text

EX. U.G. PHONE



AutoCAD SHX Text

EX. PHONE



AutoCAD SHX Text

RISER



AutoCAD SHX Text

EX. U.G. PHONE



AutoCAD SHX Text

EX. U.G. ELECT.



AutoCAD SHX Text

EX. 6"%%c D.I.P. WATER



AutoCAD SHX Text

EX. 2-6" BLACK PVC WATER



AutoCAD SHX Text

AND 1-4" BACKWASH LINE



AutoCAD SHX Text

LINE AND 1-3" DRAIN LINE



AutoCAD SHX Text

WITH 2" WATER



AutoCAD SHX Text

EX. 6" WATER



AutoCAD SHX Text

AND 1-4" BACKWASH LINE



AutoCAD SHX Text

EXIST. 6" WATER



AutoCAD SHX Text

EX. 2" W



AutoCAD SHX Text

EXIST. 4" BACKWASH



AutoCAD SHX Text

N



AutoCAD SHX Text

A



AutoCAD SHX Text

C



AutoCAD SHX Text

B



AutoCAD SHX Text

D



AutoCAD SHX Text

1



AutoCAD SHX Text

3



AutoCAD SHX Text

2



AutoCAD SHX Text

4



AutoCAD SHX Text

5



AutoCAD SHX Text

DRAWING NUMBER



AutoCAD SHX Text

DRAWN



AutoCAD SHX Text

DESIGN



AutoCAD SHX Text

WCA



AutoCAD SHX Text

REVIEW



AutoCAD SHX Text

WCA



AutoCAD SHX Text

REV



AutoCAD SHX Text

DATE



AutoCAD SHX Text

DESCRIPTION



AutoCAD SHX Text

RMC Pacific Materials, 700 Highway 1, Davenport, CA



AutoCAD SHX Text

FOR BID AND CONSTRUCTION



AutoCAD SHX Text

C1



AutoCAD SHX Text

WCA



AutoCAD SHX Text

WCA



AutoCAD SHX Text

12/12/19



AutoCAD SHX Text

CEMENT KILN DUST (CKD) CLOSURE PLANS



AutoCAD SHX Text

FINAL REVIEW



AutoCAD SHX Text

R3



AutoCAD SHX Text

MAH



AutoCAD SHX Text

04/01/18



AutoCAD SHX Text

MAH



AutoCAD SHX Text

c/oYasha Saber-Compass Land Group 916-825-4997







N
 
1
9
4
1
0
0


E 1504900


E 1504400


N
 
1
9
4
1
0
0


N
 
1
9
3
6
0
0


R
e
v


E 1504150


2


6


4


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


W


2


6


4


260


2


6


5


2


6


0


2


5


5


2


7


0


2


6


4


2


6


4


2


7


4


2


5


5


2


5


0


West Drop Inlet


MH #W1 STA 1+00


East Drop Inlet


MH #E1 - STA 1+00


STA 2+46


MH #E2


FOR CONT. SEE SHEET DR7


LIVE WATER LINES - SEE NOTE 3


End of French Drain.


Pond Overflow Outlet As


Shown on Plan


.


End French


Drain with


Cleanout


FCB#2


FCB#1


CONNECT TO


MH


FCB#4


FCB#5


BCB#1


BCB#2


BCB#3


8 IN French Drain


(Depth Varies to


Match Perimeter


Ditch) See


Section


.


FCB#6


CONNECT TO


MH


8 IN French Drain


(Depth Varies to


Match Perimeter


Ditch) See


Section


.


42 IN
 B


Y
P


A
S


S
 P


IP
E


S
E


E
 S


E
C


TIO
N


 A
/D


3


FCB#3


48 IN SD (HDPE) FOR


UPPER 16 FT LENGTH


32 IN SD REMAINDER.


See Section


.


A


DR4 DR9


BCB#4


C1


3


DR4 D1


A


DR4 D4


5


DR4 D1


5


DR4 D1


1


DR4 D2


South Ditch #1.  End at


STA 3+75.  Locate in Field


to Match Existing Road.


North Pond


Enhancement


Area


Seasonal Ponds


Enhancement Area


C1


E


A


S


T


 


D


R


O


P


 


S


T


R


U


C


T


U


R


E


STA 2+65.6


MH #E3


48 IN SD (UPPER 16


FT), 32 IN SD


(LOWER PORTION)


W


E


S


T


 


D


R


O


P


 


S


T


R


U


C


T


U


R


E


WATER LINES


SEE NOTE 3


STA 3+16.72


MH #W3


STA 2+82.79


MH #W2


W


E


S


T


 
P


E


R


I
M


E


T


E


R


 
D


I
T


C


H


EAST PERIMETER DITCH


KEY TO SYMBOLS


FCB#3           FRENCH DRAIN CATCH BASIN


BCB#1  BYPASS PIPE CATCH BASIN


0 100 200


Scale in Feet


DR4


D
R


A
I
N


A
G


E
 
I
M


P
R


O
V


E
M


E
N


T
S


4


NOTES


1.  ABANDON AND PLUG EXISTING 30 IN CULVERT INLET WITH 10 LINEAR FEET OF LEAN CEMENT OR AS APPROVED BY THE ENGINEER.


2.  REMOVE (AND/OR PLUG ENTIRE LENGTH WHERE LEFT IN PLACE) THE EXISTING 30 IN CULVERT BENEATH CLOSURE AREA PROJECT LIMITS.


3.  LOCATE AND EXPOSE EXISTING WATER LINES PRIOR TO CONSTRUCTION OF DROP STRUCTURE PIPES AND SOIL NAILED WALL.


(DESIGN ENGINEER AND COUNTY TO BE NOTIFIED FOURTEEN (14) BUSINESS DAYS BEFORE EXCAVATION BEGINS IN AREA OF PIPES.)


4.  INSTALL 7.5 FT WIDE DRAINAGE SWALE ALONG GROUND SURFACE.  SEE SECTION A/D3.


5.  RIP RAP SEE SPEC 02200/2.04.


6. ALL MANHOLES AND STILLINGS BASINS SHALL BE ENFCLOSED BY CRUSHED ROCK WHERE IN CONTACT WITH SOIL AS SHOWN ON SHEET DR8, DETAIL C.
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SECTION 2 (FORMER COAL STORAGE AREA AND RETENTION POND)
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Length = 84 FT
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LIMITS OF COAL


AREA GRADING


SEE SHEET G3


BEGIN SHOP DITCH


3 IN THICK CONCRETE


LINING TO COAL AREA


MH #W4 (72IN)


STILLING BASIN


STA 6+35.00
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STA 3+16.27
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Supply Pipes


See Note 2


MH #E4 (72IN)


STILLING BASIN
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START 60" SD


STA 1+00 MH #S1


96IN DIAM INLET.


SEE DETAIL 1/DR7.


Existing Water


Supply Pipes


See Note 2


Power Lines


12IN SD


SEE NOTE 5


END NEW CONCRETE


LINED SHOP DITCH


STA 6+20. SEE SHEET G3


REDUCER,


54IN X 60IN


STA 1+24


STA 4+30


END PIPE


SEE NOTES 1 AND 3.


MH # S2


STA 3+15.40


96IN DIAM
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NON SHRINK GROUT
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GRADE AT EXISTING


ELEVATION 121.5 FT


54IN SD, (SPEC


02433/2.04)


SEE NOTE 1


TRASH RACK


CONCRETE FILLED GEOCELL


LINED SHOP DITCH


DITCH INVERT = 116.5 FT


CONCRETE


ANCHOR


BLOCK


SEE


REDUCER


C1


NOTES


1.  SET MH RIM 3IN ABOVE DITCH INVERT.


2.  SET MH ON 6IN CRUSHED ROCK BASE.


3.  BOTTOM OF MH SHALL BE 6IN (MIN)


BELOW PIPE INVERT.


ALL MH -LEAN MIX FOR


ADDITIONAL BASE


THICKNESS.  SEE SHEET PS2.


6 OZ GEOTEXTILE FILTER


FABRIC UNDER GEOCELL


SHOP DITCH - 3IN THICK


CONCRETE FILLED


GEOCELL


4 FT


3 FT


24 IN LONG ANCHOR RODS


WITH CLIPS TO GEOCELL.


SEE SPEC 02780


2H


1V


NOTES


1.  INSTALL ROCK APRON, DIMENSIONS SHALL BE 14FT WIDE BY 15FT LONG, AND 18IN MIN THICKNESS.


EXTEND ROCK UP TO ELEV 106.0


2. CONTRACTOR SHALL LOCATE AND EXPOSE EXISTING WATER LINES PRIOR TO NEW PIPE


INSTALLATION.


3. FINAL LOCATION OF 54IN SD WILL DEPEND ON SOIL REMOVED, SEE SHEETS DR5, DR6 AND G3.


4. GRADES ALONG 54IN SD TO BE CONFIRMED BY SURVEY AND STAKED PRIOR TO CONSTRUCTION.


5. CONNECT EXISTING OUTFALL FROM DETENTION BASIN TO MH #S1 WITH TWO CATCH BASINS AT SD


PIPE AS SHOWN.  MINIMUM COVER SHALL BE 2FT, MIN SLOPE SHALL BE 0.020 FT/LFT.


6. SOUTH DITCH #2 SHALL BE 2.5 FT DEEP, 2.0 FT WIDE AT BASE AND MIN SLOPE OF 0.149 FT/LFT.


7. SOUTH DITCH #3 SHALL BE 1.5 FT DEEP, 1.5 FT WIDE AT BASE, CRUSHED ROCK FILLED GEOCELL AND


MIN SLOPE OF 0.04 FT/FT.
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ROCK COVERED LLDPE


LINER SYSTEM SEE DETAILS


A/DR9/DR9 AND B/DR9/DR9


CKD LINER/CAP EAST PERIMETER DITCH


CKD LINER/CAP EAST


PERIMETER DITCH


EXCAVATED CKD


GEOCOMPOSITE OVER LLDPE AND


GEOFABRIC LAYERS (THICKNESS


EXAGGERATED) SEE DETAIL
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DR9DR9


PLAN - SEASONAL PONDS
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ORIGINAL GRADES (MAXIMUM
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MINIMUM LINED POOL


DEPTH 3 FT


NOTES:


1)  OVER-EXCAVATE TOPSOIL BETWEEN ELEVATIONS OF ABOUT 255 AND 259 FT.


2)  REMOVE SOIL TO A DEPTH OF 12 IN BELOW EXISTING DRY POND GROUND SURFACE GRADES AND STOCKPILE.


3)  RAKE AND REMOVE ALL SHARP OBJECTS FROM GRADED SURFACE.


4)  PROOF ROLL TO CREATE A SMOOTH SURFACE ON EXCAVATED/RAKED SURFACE.


5)  PLACE 16 OZ GEO-FABRIC ON PROOF ROLLED SMOOTH SURFACE.


6)  PLACE LLDPE ON TOP OF BOTTOM LAYER OF GEO-FABRIC.


7)  PLACE GEOCOMPOSITE DRAIN LAYER ON TOP OF LLDPE.


7)  PLACE TOP LAYER OF 16 OZ GEO-FABRIC ON TOP OF GEOCOMPOSITE.


8)  SECURE TOP EDGE WITH 12 IN LONG GALVANIZED STEEL SPIKES AND WASHERS DRIVEN THROUGH FABRIC AND


LINER.  PLACE  5 FEET (HORIZONTALLY) APART AND LOCATED ABOUT 6 IN BELOW TOP EDGE OF LINER.


9)  COVER TOP LAYER OF GEO-FABRIC WITH 2 TO 4 IN THICK CRUSHED ROCK.


10)  PLACE STOCKPILED EXCAVATION MATERIAL OVER ROCK AS APPROXED BY THE OWNER OR OWNERS


REPRESENTATIVE.


GALVANIZED STEEL


SPIKE WITH WASHER


(SEE NOTE 8).


NOT TO SCALE


END OF EAST PERIMETER FRENCH DRAIN


SEASONAL POND OVER-FLOW OUTLET.


DAYLIGHT OPENING AT  INVERT


ELEVATION 263 FT.
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WETLAND


MITIGATION AREA


SEE
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DR9DR9


WETLAND MITIGATION AREA (APPROXIMATELY 0.7


ACRES) TO BE DELINEATED AND STAKED TO THE


APPROVAL OF THE PROJECT BIOLOGIST AND THE


ENGINEER BEFORE CONSTRUCTION BEGINS
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TOPSOIL COVERED GCL


SYSTEM FROM ELEVATION


271 TO 279.  SEE DETAILS


1/DR10/DR10 AND SHEET D1


SOIL COVER


OVER GCL


RAKED AND PROOF-ROLLED


FOUNDATION SURFACE


1


DR9DR9


PLAN - NORTH POND ENHANCEMENT


A


DR10 DR10


SECTION - TYPICAL NORTH POND


DETAIL - GCL LINER SYSTEM


NOT TO SCALE


GCL LINER (Thickness


Exaggerated)


TOPSOIL 1.0 FT MIN THICKNESS OVER


0.5 FT MIN COMPACTED GENERAL


BACKFILL OVER GCL. TOPSOIL/BACK


FILL REACHES TO ORIGINAL GRADES


(MAXIMUM ELEVATION 279 FT)


MAXIMUM ELEVATION (279 FEET)


NOTES:


1)  CLEAR AND GRUB TO REMOVE TOPSOIL AND SEDIMENT BETWEEN ELEVATIONS OF ABOUT 271 AND 279 FT.


2)  RAKE AND REMOVE ALL SHARP OBJECTS FROM GRADED SURFACE.


3)  PROOF ROLL TO CREATE A SMOOTH SURFACE ON RAKED SURFACE.


4)  PLACE GCL ON PROOF ROLLED SMOOTH SURFACE.


5)  SECURE TOP EDGE WITH 12 IN LONG GALVANIZED STEEL SPIKES AND WASHERS DRIVEN THROUGH GCL FABRIC


AND LINER.  PLACE  SPIKES 5 FEET (HORIZONTALLY) APART AND LOCATED ABOUT 6 IN BELOW TOP EDGE OF LINER.


6)  PLACE STOCKPILED TOPSOIL AND SEDIMENT OVER GCL AS APPROVED BY THE ENGINEER AND OWNER'S


REPRESENTATIVE.


7)  SEE SPECIFICATIONS SECTION 02775 - GEOSYNTHETIC CLAY LINER (GCL)


GALVANIZED STEEL


SPIKE WITH WASHER


(SEE NOTE 8).


NOT TO SCALE


DR10


HABITAT ENCHANCEMENT LIMITS.


MINIMUM ELEVATION (271 FEET)  SEE


A


DR10 DR10
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DR10 DR10


B


DR10 DR10
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NOTE 1: ALL ROUGH GRADES SHALL BE APPROVED IN


WRITING BY THE ENGINEER BEFORE PLACEMENT OF


OVERLYING MATERIALS OR STRUCTURES SUCH AS, BUT NOT


LIMITED TO: A) FILL, B) PIPES AND MANHOLES.


NOTE 2: CONTROL POINTS SHOWN


ALONG PERIMETER DITCH ARE


LOCATED AT THE BOTTOM EDGE OF


THE 13.3 PERCENT CKD SLOPE.  THE


PERIMETER DITCH (ROUGH GRADE)


BOTTOM IS 2.5 FT LOWER AS SHOWN


ON SECTION A/D1.
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G1


CP NAME EASTING
F-200
F-205
F-210
F-215
F-220
F-225
F-230
F-235
F-240
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F-280
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1504639.03
1504640.17
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265.04
257.58
236.17
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267.57
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273.06
274.56
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270.96
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261.37
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GENERAL Fill


CKD PILE SURFACE


(GRADED TO 7.6 DEG)


~  NATIVE GROUND  ~


(CONTACT ESTIMATED)


TOPSOIL (SEED AND/OR PLANT)


CRUSHED ROCK (SPEC 02780)


FILLING 6-INCH DEEP GEOCELL


WITH 2 IN ROCK COVER.  SEE


SECTION


  EXTEND CAP SYSTEM ACROSS PERIMETER


DITCH, GEOCOMPOSITE DRAINAGE NET


OVERLIES LLDPE 60 MIL TEXTURED


LINER/CAP LAYER (THICKNESSES


EXAGGERATED FOR CLARITY)


GRADE TO FD TO ACCOMODATE RUNOFF


AND SHALLOW GROUNDWATER SEEPAGE


FROM ADJACENT LAND AREA


~  CKD  ~


CUT SLOPE


 2.5 FT


 1.5 FT DITCH WIDTH


 MIN (VARIES)


2.5 FT


1.5 FT


0.67 FT


3.0 FT MIN


FRENCH DRAIN (FD)  FABRIC LINED TRENCH


FILLED WITH CRUSHED ROCK SURROUNDING


PERFORATED 8 IN PVC PIPE (SEE DETAIL 5/D1)


CUT ROUGH GRADE TO 1.9 FT MIN


PLACE PVC SCHD 40 PIPE


ANCHOR CONNECTED TO


TENDONS.  GENERAL FILL AT


2 FT MIN SOIL COVER


2.0 FT


2H


1V


ROCK FILLED


TRANSITION AT EDGE


OF GEOCELL ON


BOTH SIDES OF DITCH


4 IN PVC SCH 40 PIPE AT ENDS OF


TENDON (STRAP) ANCHOR


(DEADMAN) AND CONNECT (TYP.)


TENDONS (STRAPS)


THREE PER PANEL


CRUSHED ROCK SURROUNDS


PIPE CONTAINED WITH 6 OZ


FABRIC, 2 FT MIN OVERLAPED


ABOVE PIPE


TRENCH CUT TO BOTTOM


ELEVATION AND GRADE OF


ADJACENT PERIMETER


DITCH EXCAVATION


8 IN DIAMETER PVC PIPE WITH TWO


ROWS OF 0.875 IN PERFORATIONS


ORIENTED ALONG THE BOTTOM OF PIPE.


PIPE RESTS ON 3 IN THICK MIN BEDDING


GRAVEL OR CRUSHED ROCK (SPEC


(02780).


3 FT MIN TRENCH WIDTH


2H


1V


PLACE TENDONS IN 6


IN DEEP (MIN) TRENCH


AND GENERAL


BACKFILL FOR COVER


"SLOPE BREAK"


LOCATION OF


CONTROL


POINTS LISTED


ON SHEET G1


NORTH POND


ENHANCMENT AREA SEE


SHEET DR10.


0 40 80


Scale in Feet


PCS - PROTECTIVE COVER SOIL


(COMPACTED GENERAL FILL)


CKD


(REGRADED TO LEAVE IN PLACE)


NOTES (SEE SPECIFICATIONS FOR FURTHER INFORMATION)


1. FOUNDATION LAYER SHALL CONSIST OF CKD THAT IS


REGRADED AND LEFT IN PLACE, OR EXCAVATED SOIL  MOVED


FROM ELSEWHERE, OR, IF NECESSARY, DUE TO LACK OF


AVAILABILITY OF CKD, PLACE AND COMPACT GENERAL BACKFILL


MATERIAL (SUBJECTED TO DESIGN ENGINEER'S APPROVAL).


2. COMPACT AND PROOF ROLL FOUNDATION LAYER AND PLACE


DRAINAGE NET/LLDPE LINER IN ACCORDANCE WITH


SPECIFICATIONS.  LLDPE LINER TO BE PLACED ON "FINAL


FOUNDATION LAYER GRADE" SURFACE.  CKD SHALL NOT BE


PLACED OUTSIDE LIMITS OF LINER/CAP.


3. ALL MATERIALS PLACED TO CREATE THE FOUNDATION LAYER


SHALL BE COMPACTED IN ACCORDANCE WITH THE


SPECIFICATIONS AND PROVIDE A SMOOTH SURFACE WITH NO


PROTRUSIONS.


4. VEGETATIVE SOIL LAYER SHALL CONSIST OF ONSITE


STOCKPILED TOPSOIL PLACED AS A LOOSE LIFT THICKNESS,


AMENDED IN ACCORDANCE WITH THE SPECIFICATIONS.


IMPORTED TOPSOIL MAY ALSO BE USED.  SEE SPECIFICATIONS


SECTION 02200.


24 IN MIN


18 IN


SURFACE TO BE


HYDROSEEDED


8 IN


NOT TO SCALE


2


D1 D1


SECTION - TYPICAL GEOCELL PERIMETER DITCH


NOT TO SCALE


A


G1 D1


NOT TO SCALE


SECTION - TYPICAL GEOCELL


DETAIL - TYPICAL LINER/CAP COVER SYSTEM


DRAINAGE


NET OVER


LLDPE LINER


(NOT SHOWN


FOR


CLARITY)


PLAN - NORTH DRAINAGE POND


1


D1 D1


1V


3H


DETAIL -  ROCK SLOPE PROTECTION (TYP.)


NOT TO SCALE


4


D1 D1


ROCK SLOPE


 PROTECTION


(SPEC 02200)


15 FT


12 IN


12 IN.


NOTES:


1. EXCAVATE SEDIMENT FROM THE NORTH DRAINAGE


POND TO THE LIMITS INDICATED WHERE NECESSARY


TO EXPOSE EXISTING 30 IN PIPE INLET AND TO ONE


FOOT BELOW THE ELEVATION OF THE INVERT OF NEW


BYPASS PIPE (APPROXIMATE ELEVATION 275 FT).


2. CUT SIDE SLOPES AT 2H:1V ON EAST, SOUTH, AND


WEST SIDES OF EXCAVATION.  GRADE NORTH SIDE OF


CUT AND BASE OF POND TO DRAIN TOWARD THE


DRAIN PIPE INLET.


3. INSTALL 12 IN THICK ROCK SLOPE PROTECTION


(SPEC 02200)  INLET PAD WITHIN 15 FT RADIUS OF THE


DRAIN PIPE INLET.


4.  EXPOSE EXISTING 30 IN CMP REMOVE PIPE AND/OR


PLUG (AREAS 2 AND 3 ONLY), FULLY PLUG (AREA 1)


WITH MATERIAL SUCH AS EXPANSIVE FOAM OR LEAN


MIX AS APPROVED BY THE EINGINEER PRIOR TO


EXCAVATION/CONSTRUCTION.


5.  ALL GRADE AND EXCAVATION ADJUSTMENTS TO BE


APPROVED BY DESIGN ENGINEER PRIOR TO


CONSTRUCTION.


EXISTING ADJACENT NATIVE GROUND


(OLD VALLEY SLOPES, CONTACT AND


DEPTH VARIES AT EDGES OF CKD)


DETAIL - GRATED INLET


NOT TO SCALE


3


DR4 D1


PLACE ROCK SLOPE PROTECTION


 UP TO PIPE INVERT, SEE DETAIL


INVERT EL 276.0 FT


HAND PACK CLAY AROUIND


GCL/PIPE INTERFACE


CLEAR, GRUB AND REMOVE LOOSE SOIL


FROM APPROXIMATE EXISTING GRADE


FOUNDATION LAYER


(COMPACTED)


ROCK SLOPE


PROTECTION PAD


EXCAVATE TO FIRM


FOUNDATION AS


REQUIRED BY ENGINEER


SEE NOTES 3 AND 4.


42 IN BYPASS


PIPE LOCATION


EXISTING 30 IN CMP


TO BE ABANDONED


SEE NOTE 4.


(APPROXIMATE


LOCATION)


NOTES (SEE SPECIFICATIONS FOR FURTHER INFORMATION)


1.  SEE SECTION B-D1/D1 FOR GEOCELL ANCHORING


REQUIREMENTS.


2.  ALL MATERIAL DIMENSIONS ARE MINIMUM VALUES.


3. EAST AND WEST DITCHES ARE 1.5 FT WIDE, 2.5 FT DEEP.  SEE


PROFILE DRAWINGS FOR OTHER DITCH SIZES.


42 INCH BYPASS PIPE


2H:1V FINISHED GRADE


4


D1 D1


NOT TO SCALE


DETAIL - PERIMETER  FRENCH DRAIN (FD)
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B


D1 D1


GALVANIZED STEEL TRASH RACK


VEGETATIVE SOIL LAYER


(TOPSOIL NOT COMPACTED)


D1


C1


B


D1 D1D1 D1


C1


SOIL OVERLYING GCL


SEE SHEET DR10


SOIL OVERLYING GCL


SEE SHEET DR10


SOIL OVERLYING GCL


SEE SHEET DR10


C1


C1


C1


C1



AutoCAD SHX Text

290



AutoCAD SHX Text

295



AutoCAD SHX Text

300



AutoCAD SHX Text

305



AutoCAD SHX Text

N



AutoCAD SHX Text

A



AutoCAD SHX Text

C



AutoCAD SHX Text

B



AutoCAD SHX Text

D



AutoCAD SHX Text

1



AutoCAD SHX Text

3



AutoCAD SHX Text

2



AutoCAD SHX Text

4



AutoCAD SHX Text

5



AutoCAD SHX Text

DRAWING NUMBER



AutoCAD SHX Text

DRAWN



AutoCAD SHX Text

DESIGN



AutoCAD SHX Text

WCA



AutoCAD SHX Text

REVIEW



AutoCAD SHX Text

WCA



AutoCAD SHX Text

REV



AutoCAD SHX Text

DATE



AutoCAD SHX Text

DESCRIPTION



AutoCAD SHX Text

RMC Pacific Materials, 700 Highway 1, Davenport, CA



AutoCAD SHX Text

FOR BID AND CONSTRUCTION



AutoCAD SHX Text

C1



AutoCAD SHX Text

WCA



AutoCAD SHX Text

WCA



AutoCAD SHX Text

12/12/19



AutoCAD SHX Text

CEMENT KILN DUST (CKD) CLOSURE PLANS



AutoCAD SHX Text

FINAL REVIEW



AutoCAD SHX Text

R3



AutoCAD SHX Text

MAH



AutoCAD SHX Text

04/01/18



AutoCAD SHX Text

MAH



AutoCAD SHX Text

c/oYasha Saber-Compass Land Group 916-825-4997







1
2
 
I
N


 
M


I
N


72 IN MH


SEE SPEC SECTION


02601


1
6
 
I
N


 
M


I
N


16 FT MIN LENGTH, 48 IN (OD)


STORM DRAIN PIPE (SPEC 02433)


ANCHOR DETAIL SEE


3


DR7 D2


 4.0 FT MIN


32 IN (OD) STORM DRAIN PIPE.


ELBOW OR GRADUAL BEND IN


PIPE AT TOP AND BOTTOM OF


SLOPE.


NON-SHRINK


GROUT


TRASH RACK.


(SPEC 02601)


GEOCELL AND


CRUSHED ROCK


(SPEC 02780)


FLOW DEPTH


VARIES SEE


DITCH INVERT


TOP EDGE


OF DITCH


RIM TO INVERT


2 IN MIN


1 & 2


DR4PS2


REDUCER


2
.
5
 
F


T


 
M


I
N


FINAL VEGETATIVE COVER LAYER SURFACE


EDGE OF WEIR


CUT-OUT FOR


SOUTH DITCH #1


SEE NOTE 2


TRASH RACK


SEE SPEC 02601


ELBOW OR GRADUAL


BEND IN PIPELINE


DROP STRUCTURE SD PIPE (HDPE) SEE PLANS


NOTES


1. HDPE PIPE SHALL EXTEND A MINIMUM 3 IN INTO DROP INLET


TO ALLOW FOR THERMAL EXPANSION.


2. WEST MH #W2 - CUT WEIR INTO SOUTH SIDE OF MH FOR


SOUTH DITCH.  OPENING SHALL BE 1.0 FEET DEEP BY 6.6 FT


WIDE.  TOP OF CUT SHALL BE 2 IN ABOVE SOUTH DITCH INVERT.


12 IN (MIN)


6 IN (MIN)


SEE NOTE 1


MH #W2


72 IN


ANCHOR,


SEE DETAIL.


3


DR7 D2


WEIR CUT-OUT FOR


SOUTH DITCH #1


SEE NOTE 2


RUBBER BOOT OR


LINK SEAL


PLAN VIEW


F
L
O


W


SECTION


SD PIPE.  SEE PLANS.


PLAN


SD PIPE (HDPE)


CAST CONCRETE AGAINST


UNDISTURBED EARTH


HDPE RING WELDED TO PIPE


HDPE RING 0.75 IN THICK AND


6 IN WIDER THAN PIPE OD


W2.9 X W2.9 WWF.


PROVIDE 3 IN MIN COVER


TRENCH


2 FT (MIN)


1.0 FT


1.0 FT (MIN)


1.0 FT MIN


MATCH EXISTING GRADE
OR GENERAL FILL


4


PS2 D2
NOT TO SCALE


1V


ROCK FILLED 6 IN DEEP GEOCELL WITH 2
IN ROCK COVER.  SEE SHEET D1 FOR
STRAPS, ANCHORS AND OTHER DETAILS.


TERMINATE COVER AND DRAINAGE LAYER
(THICKNESS EXAGGERATED) AT MANHOLE


PIPE BEDDING


DROP STRUCTURE (HDPE)
PIPE. SEE PLANS FOR SIZE.


12 IN MIN


6
 
I
N


DETAIL - DROP STRUCTURE AND SWALE


2H


CKD


PROTECTIVE COVER SOIL
(GENERAL FILL).  SEE SHEET D1
FOR DETAILS.


TOPSOIL


NATIVE GROUND
(CONTACT
ESTIMATED)


2H
1V


1
.
0
 
F


T
 
M


I
N


1
.
5
 
F


T
 
M


I
N


DETAIL - TYPICAL DROP INLET


1


DR4 D2


NOT TO SCALE


DETAIL - TYPICAL ANCHOR BLOCK


3


DR7 D2


NOT TO SCALE


DETAIL - TYPICAL STILLING BASIN


2


DR4 D2


NOT TO SCALE
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BERM EXCAVATED MATERIAL


ALONG DOWNSLOPE EDGE OF


BACKFILLED TRENCH


SELECT NATIVE BACKFILL


PLACE COMPACT AND PROOF ROLL GENERAL BACKFILL


BEDDING MATERIAL


1.5


 FT MIN


6
 
I
N


 
M


I
N


TRENCH


BOX OPTION


1
 
F


T
 
M


I
N


OPEN


CUT OPTION


2H


42 IN BYPASS PIPE


1V


4
 
F


T


 
M


A
X


2.5H


1V


2.5H


1V


MATCH AVERAGE SLOPE OF EXISTING GRADES


SWALE 2.0 FT DEEP MIN AT MAX GRADE OF 0.02 FT/LFT


DEPTH OF EXCAVATOIN


VARIES.  SEE SHEET PS4


C1


C1


NOTES:


1)  PERMANENT CUTSLOPE ANGLES TO BE APPROVED


BY DESIGN ENGINEER PRIOR TO CONSTRUCTION.


3.0H


1V


1.5H


1V


C1


GENERAL Fill


CKD PILE (GRADED TO 7.6 DEG)


TOPSOIL (SEED AND/OR PLANT)


CRUSHED ROCK (SPEC 02780)


FILLING 6-INCH DEEP GEOCELL


WITH 2 IN ROCK COVER.  SEE


DETAIL A/D1/D1 FOR DIMENSIONS,


ANCHOR AND STRAPS.


2H


1V


LLDPE 60 MIL TEXTURED LINER/CAP


UNDER GEOCOMPOSITE DRAINAGE NET


LAYER (THICKNESSES EXAGGERATED)


6 IN THICK STEEL REINFORCED


SHOTCRETE FACING (SEE NOTES


2 AND 3).  ALSO SEE SHEETS N1


THROUGH N5


~  CKD  ~


1


.
5


 
F


T


0


.
5


 
F


T


SOIL NAIL WALL COVER


AND SLOPE SUPPORT (SEE


NOTE 1 AND SHEETS N1


THROUGH N5).


NOTES:


1)  SOIL NAILS TO BE DESIGNED TO TITLE 27 FACTOR OF SAFETY.  STEEL SIZES,


BAR LENGTHS AND LOCATIONS TO BE DETERMINED BY ENGINEER AFTER FINAL


LINER GRADES AND DITCH GEOMETRY ARE APPROVED FOR CONSTRUCTION.


DETAILS SHOWN ON SHEETS N1 THROUGH N5.


2)  6 IN THICK STEEL REINFORCED SHOTCRETE FACING SHALL BE PLACED


DIRECTLY ON EXISTING SLOPE GRADES AND EXTEND FROM THE SOUTH DITCH


ANCHOR COVER AT THE TOP TO THE TOE OF THE SLOPE.


3)  BOTTOM OF SHOTCRETE SHALL INCORPORATE A SHOTCRETE LINED


DRAINAGE SWALE THAT DIRECTS WATER INTO THE SHOP DITCH.


4)  SHOTCRETE AT TOP-OF-WALL TO BE COMPLETED AFTER PLACEMENT OF


LLDPE DITCH LINER.


4 IN PVC PIPE (ANCHOR) ALONG


BOTH DITCH EDGES


~  CKD  ~


SHOTCRETE COVER OVER LLDPE


SEE DETAIL 1/D3/D3


SHOTCRETE COVER OVER


GEOCELL ANCHOR AND


LLDPE


LINER MATERIALS SEE


SECTION C/D3/D3


TERMINATE


GEOCOMPOSITE DRAIN


NET AND EXTEND LLDPE


8 IN BEYOND FOR


SHOTCRETE COVER AS


SHOWN


C1


SCREENED GENERAL BACKFILL


PLACE AND PROOF ROLL GENERAL BACKFILL


SELECT BEDDING MATERIAL


1.5 FT MIN


6
 
I
N


 
M


I
N


1
 
F


T
 
M


I
N


C
O


V
E


R


60 AND 54 IN SD PIPE (INVERT ELEVATIONS


VARY.  SEE SHEETS PS2 AND DR7.)


6


 
F


T


 
M


A
X


COAL AT SURFACE TO BE


EXCAVATED AND REMOVED.


SEE SHEETS G3, DR5 AND DR6.


FINAL GRADE TO DRAIN TOWARD


RETENTION POND APPROXIMATING


PRE-EXCAVATION SURFACE.


DETERMINED AFTER COAL REMOVAL.


SEE  SHEET G3


DEPTH OF EXCAVATION VARIES.


(SEE SHEETS PS2 AND  DR7.)


C1


SECTION - TYPICAL BYPASS PIPE


A


DR4 D3


NOT TO SCALE


SECTION - TYPICAL SOUTH DITCH #1


C


D3 D3


NOT TO SCALE


20


B
Y


P
A


S
S


,
 
S


O
U


T
H


 
D


I
T


C
H


 
A


N
D


 
S


T
O


R
M


 
D


R
A


I
N


 
D


E
T


A
I
L


S


DETAIL  - SHOTCRETE AT TOP OF WALL


1


D3 D3


NOT TO SCALE


D3


SECTION - TYPICAL COAL AREA STORM DRAIN PIPE


B


DR7 D3


NOT TO SCALE
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AND SHALLOW GROUNDWATER SEEPAGE


NON-SHRINK


GROUT SEAL


8 IN BYPASS DRAIN PIPE (SCH 40


PVC).  SLOPED RIPRAP COVERS


FRONT OF MH AS SHOWN.


MH #B5


RIM 265.75 FT


INVERT EL


261.00 FT


12 IN


TRASH RACK SEE


SPEC 02601


RIPRAP ON CUTSLOPE ALL AROUND MH


FROM GROUND TO INVERT ELEVATION,


SEE NOTES SHEET DR4. GRADED TOWARD


TRASH RACK RIM FROM TOP OF CUT.


MATCH EXISTING GRADE, SEE


SECTION 1/DR3 FOR PIPE TRENCH


BEDDING AND BACKFILL.


1.5H:1.0V CUTSLOPES


TO BASE OF MH


12.0 FT MIN


42 IN BYPASS PIPE


RIP RAP 2 FT MIN THICK


EXTENDS DOWNSLOPE


10 FT MIN


4 IN


B


D4 D4


RIPRAP DEPTH


VARIES SEE TYPICAL


SECTION


TOP OF CUT


BEYOND


SECTION.


CRUSHED ROCK ALL


SOIL TO MH CONTACT


SURFACES, SEE


NOTES SHEET DR4.


8.0 FT


1.0 FT MIN


3 FT MIN


A


G1 D1


2.0 FT


MIN


EXTEND CAP


SYSTEM SHOWN


ON SECTION


1.5H


1V


1.5H


1V


84 IN DIA OUTLET MH


BEYOND SECTION


15 FT MIN


2.0 FT MIN


8 IN BYPASS DRAIN PIPE.  SEE


SECTION


TEMPORARY CUT-SLOPES


AS APPROVED BEFORE


CONSTRUCTION BY


DESIGN ENGINEER


A


DR4 D4


0 4 8


Scale in Feet


SECTION - BYPASS PIPE OUTLET MH


A


DR4 D4
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SECTION - LINER ANCHOR TRENCH


C


G2 D4


D4


0 4 8


Scale in Feet


SECTION - OUTLET MH RIPRAP


B


D4 D4


NOT TO SCALE


NOTE: FINAL LOCATIONS OF SUCH FEATURES AS: MH, OUTFALL AND EXTENT OF RIP RAP SHALL BE
DETERMINED BY THE ENGINEER IN THE FIELD AFTER CLEARING, GRUBBING AND ROUGH GRADING,
BEFORE CONSTRUCTION CAN PROCEED.
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·


·


·


CONTRACTOR MUST CALL FOR UTILITY LOCATES PRIOR TO CONSTRUCTION;


(phone 811).


THE CONTRACTOR IS SOLELY RESPONSIBLE FOR REPAIRS AND/OR REPLACEMENT OF


EXISTING UTILITIES SHOULD DAMAGE OCCUR AS A RESULT OF CONSTRUCTION ACTIVITIES.


NORTH CKD CLOSURE PROJECT


SOIL NAIL AND SHOTCRETE WALL PLANS


CEMEX DAVENPORT PLANT


700 HIGHWAY 1, DAVENPORT, CA 95017
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ACTUAL LOCATIONS OF ALL EXISTING UTILITIES SHOWN ON THE PLANS AND THOSE
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D.   UTILITIES REFERENCED ON THE PLANS ARE FOR INFORMATIONAL
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     SUBCONTRACTOR.  THE PRE-CONSTRUCTION MEETING SHALL BE



AutoCAD SHX Text
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     PLANS, 2) DRILLING SOIL NAIL HOLES TO THE SPECIFIED MINIMUM
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AutoCAD SHX Text

     WALL DRAINAGE AS SPECIFIED HEREIN AND SHOWN ON THE
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SECTION 2350 - SOIL NAILS AND WALL DRAINAGE
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C.   THE OWNER'S REPRESENTATIVE / SOIL NAILING INSPECTOR THAT IS
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     INCHES.
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     CONTRACTOR.  SURFACE WATER RUNOFF FLOW AND FLOWS FROM
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C.   EXISTING SUBSURFACE DRAINAGE FEATURES ENCOUNTERED DURING



AutoCAD SHX Text

     DETERMINED BY THE OWNER'S REPRESENTATIVE.
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A.   LOCALIZED AREAS OF PERCHED WATER MAY BE ENCOUNTERED.
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     APPROVED OTHERWISE BY THE DESIGNER.
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     SHALL BE AVOIDED.
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     TIME, BUT WITH SLOPES NO STEEPER THAN 1H:1V, UNLESS
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     CURRENT WALL HEIGHT, MASS EXCAVATION MAY OCCUR AT ANY
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AutoCAD SHX Text
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     EXCAVATIONS STEEPER OR HIGHER THAN THOSE SPECIFIED
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     SUBMITTAL, UNLESS APPROVED OTHERWISE BY THE DESIGNER.  NO
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AutoCAD SHX Text

     BECOME CAKED OR LUMPY SHALL NOT BE USED.
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AutoCAD SHX Text

A.   CEMENT SHALL BE ADEQUATELY STORED TO PREVENT MOISTURE



AutoCAD SHX Text

     PVC WEEP PIPE         SCHEDULE 40 PVC.



AutoCAD SHX Text

     GEOCOMPOSITE DRAIN    MIRADRAIN 6000 OR AMERDRAIN 500.



AutoCAD SHX Text

                         CW-02215) 70.



AutoCAD SHX Text

     GROUNDWATER/SOIL PRESSURE.



AutoCAD SHX Text

     MAINTENANCE OF "HEAD" SUFFICIENT TO OFFSET THE EXTERNAL



AutoCAD SHX Text

     THE CASING SHALL BE CONTINUALLY MONITORED FOR



AutoCAD SHX Text

     CASED OR AUGER-CAST METHODS, THE GROUT SURFACE WITHIN



AutoCAD SHX Text

B.   DURING CASING REMOVAL FOR DRILLHOLES ADVANCED BY EITHER



AutoCAD SHX Text

     CONTROLLED TO PREVENT EXCESSIVE GROUND HEAVE OR



AutoCAD SHX Text

     RECORDED FOR EACH SOIL NAIL.  GROUT PRESSURES SHALL BE



AutoCAD SHX Text

     QUANTITY OF GROUT AND THE GROUTING PRESSURES SHALL BE



AutoCAD SHX Text

     IN A MANNER WHICH PREVENTS THE CREATION OF VOIDS.  THE



AutoCAD SHX Text

     CONDUIT SHALL BE WITHDRAWN AS THE NAIL HOLE IS FILLED



AutoCAD SHX Text

     THE GROUT AS THE CONDUIT IS WITHDRAWN.  THE GROUTING



AutoCAD SHX Text

     DELIVERING THE GROUT SHALL BE KEPT BELOW THE SURFACE OF



AutoCAD SHX Text

     ALLOWED FOR CONSTRUCTION OF TEST NAILS.  THE CONDUIT



AutoCAD SHX Text

     OPERATION.  COLD JOINTS IN THE GROUT PLACEMENT ARE



AutoCAD SHX Text

     DRILL RODS WITH THE DRILLHOLE FILLED IN ONE CONTINUOUS



AutoCAD SHX Text

     A GROUT TREMIE PIPE, CASING, HOLLOW-STEM AUGER, OR



AutoCAD SHX Text

     INJECTED AT THE LOWEST POINT OF EACH DRILLHOLE THROUGH



AutoCAD SHX Text

     APPROVED OTHERWISE BY THE ENGINEER.  THE GROUT SHALL BE



AutoCAD SHX Text

     OPEN FOR MORE THAN 60 MINUTES PRIOR TO GROUTING UNLESS



AutoCAD SHX Text

     DIFFICULTY.  NO PORTION OF THE NAIL HOLE SHALL BE LEFT



AutoCAD SHX Text

     THROUGH THE GROUT TO THE SPECIFIED LENGTH WITHOUT



AutoCAD SHX Text

     IS USED AND THE NAIL BAR IS IMMEDIATELY INSERTED



AutoCAD SHX Text

     NAIL TENDON CAN BE ALLOWED PROVIDED NEAT CEMENT GROUT



AutoCAD SHX Text

     THE NAIL TENDON.  GROUTING PRIOR TO INSERTION OF THE



AutoCAD SHX Text

A.   THE DRILLHOLE SHALL BE GROUTED AFTER INSTALLATION OF



AutoCAD SHX Text

     CONTINUOUSLY AGITATING THE GROUT DURING USAGE.



AutoCAD SHX Text

     CONTINUOUS OPERATION.  THE MIXER SHALL BE CAPABLE OF



AutoCAD SHX Text

     TO ENABLE THE ENTIRE NAIL TO BE GROUTED IN ONE



AutoCAD SHX Text

     GROUT PRESSURE.  THE GROUTING EQUIPMENT SHALL BE SIZED



AutoCAD SHX Text

     LEAST TWICE BUT NO MORE THAN THREE TIMES THE INTENDED
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A.   TEMPORARY SHOTCRETE SHALL NOT REQUIRE CURING.
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A.   SHOTCRETE SHALL NOT BE PLACED IN COLD WEATHER UNLESS
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     ADEQUATELY PROTECTED WHEN THE AMBIENT TEMPERATURE IS
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     BELOW 40%%D F AND FALLING AND/OR WHEN THE SHOTCRETE IS
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     LIKELY TO BE SUBJECTED TO FREEZING TEMPERATURES BEFORE
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     REACHING A MINIMUM STRENGTH OF 750 PSI.  COLD WEATHER
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     PROTECTION SHALL BE MAINTAINED UNTIL THE STRENGTH OF THE
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     TEMPERATURES ABOVE 32%%D F FOR A MINIMUM OF 7 DAYS.
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B.   SHOTCRETE APPLICATION SHALL ALSO BE SUSPENDED DURING HIGH
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     WINDS AND HEAVY RAINS WHEN IN THE OPINION OF THE OWNER'S
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     REPRESENTATIVE THE QUALITY OF THE APPLICATION IS NOT



AutoCAD SHX Text

     ACCEPTABLE.  NEWLY PLACED SHOTCRETE EXPOSED TO RAIN THAT
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     UNACCEPTABLE TO THE OWNER'S REPRESENTATIVE SHALL BE



AutoCAD SHX Text
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     ADEQUATELY SECURED POLYETHYLENE SHEETING OR EQUIVALENT
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     WHEN ADVERSE EXPOSURE TO WEATHER IS ANTICIPATED.
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                                   PERMANENT
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          SHOTCRETE JOINT
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          REINFORCEMENT
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     FOLLOWING TABLE:
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          VERTICAL LOCATION OF           6"          



AutoCAD SHX Text

A.   THE TOLERANCES FOR TEMPORARY SHOTCRETE
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     FACINGS SHALL BE IN ACCORDANCE WITH THOSE LISTED IN THE
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          LOCATION OF STUDS ON PLATE    N/A        
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3.03  SHOTCRETE ALIGNMENT CONTROL



AutoCAD SHX Text

     THAT ALIGNMENT WIRES ARE TIGHT, TRUE TO LINE, AND



AutoCAD SHX Text

     PLACED TO ALLOW FURTHER TIGHTENING.



AutoCAD SHX Text
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     GROUT AT THE EXCAVATION CUT FACE (BIRDS BEAK), THE
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2.03  MATERIALS HANDLING AND STORAGE
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A.   SHOTCRETE ADMIXTURES SHALL NOT BE USED UNLESS APPROVED
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     BY THE ENGINEER.  APPROVED ADMIXTURES USED TO ENTRAIN AIR,
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     SETTING TIME, OR TO ACCELERATE THE DEVELOPMENT OF
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     STRENGTH, SHALL BE THOROUGHLY MIXED INTO THE SHOTCRETE
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     AT THE RATE SPECIFIED BY THE MANUFACTURER UNLESS
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     SPECIFIED OTHERWISE.  ACCELERATING ADDITIVES SHALL BE
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     COMPATIBLE WITH THE CEMENT USED, BE NON-CORROSIVE TO
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     STEEL AND SHALL NOT PROMOTE OTHER DETRIMENTAL EFFECTS



AutoCAD SHX Text

     SUCH AS CRACKING OR EXCESSIVE SHRINKAGE.  THE MAXIMUM
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     ALLOWABLE CHLORIDE ION CONTENT OF ALL INGREDIENTS SHALL
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     NOT EXCEED 0.10 PERCENT WHEN TESTED PER AASHTO T260.
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A.   MATERIALS SHALL BE DELIVERED STORED AND HANDLED TO
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     PREVENT CONTAMINATION, SEGREGATION, CORROSION OR
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     DAMAGE.  LIQUID ADMIXTURES SHALL BE STORED TO PREVENT
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A.   AGGREGATES FOR SHOTCRETE SHALL MEET THE STRENGTH AND
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     DURABILITY REQUIREMENT OF AASHTO M80 AND SHALL MEET
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               PERCENT PASSING               PERCENT PASSING
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     SIEVE SIZE    BY WEIGHT       SIEVE SIZE     BY WEIGHT
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     1/2 INCH        100           NO. 16        35-55
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     3/8 INCH       90-100         NO. 30        20-35
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      NO. 4         70-85          NO. 50         8-20
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      NO. 8         50-70          NO. 100        2-10
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     SPECIFIED HEREIN.
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     THE OWNER'S REPRESENTATIVE.  THE REMOVAL SHALL BE
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     REPRESENTATIVE, IS SO LOOSENED OR DAMAGED SHALL BE
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     SHALL NOT BE PLACED ON FROZEN SURFACES.
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3.05  DELIVERY AND APPLICATION
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A.   A CLEAN, DRY, OIL-FREE SUPPLY OF COMPRESSED AIR
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     A BLOW PIPE FOR CLEANING AWAY REBOUND SHALL BE
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     MAINTAINED AT ALL TIMES.  THE EQUIPMENT SHALL BE
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     SUPPORT, AIR PRESSURE, AND RATE OF PLACEMENT OF
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     SLOUGHING OF FRESHLY APPLIED SHOTCRETE.  WHERE
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     NAIL DRILL HOLE NEAR THE EXCAVATION CUT FACE, THE



AutoCAD SHX Text

     NOZZLE SHALL BE POSITIONED INTO THE MOUTH OF THE
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     PATTERN.
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3.06  VISUAL OBSERVATION
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     VERTICAL RIDGES OR DEPRESSIONS AT THE REINFORCING
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     WORK SHALL BE IMMEDIATELY SUSPENDED AND THE WORK
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     FROM THE SURFACE.
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     BE MINIMAL AND COMPACTION WILL BE MAXIMIZED.  THE
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     OF THE LIFT AND MAINTAINING THE TOP SURFACE AT
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     APPROXIMATELY A 45-DEGREE SLOPE.
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3.07  DEFECTIVE SHOTCRETE
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     MANUFACTURER'S RECOMMENDATIONS.
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     7 DAYS, SHALL BE LESS THAN 8.0 PERCENT.
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3.01  SHOTCRETE MIXING AND BATCHING
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3.02  SHOTCRETE TEST PANELS
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PART 3 - EXECUTION
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3.02.01  GENERAL
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     THE OWNER'S REPRESENTATIVE.
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     BE MADE AS REQUIRED BY THE DESIGNER.
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     BE BORNE BY THE CONTRACTOR.
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3.02.02  PRECONSTRUCTION TEST PANELS
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B.   CEMENT CONTENT SHALL BE AT LEAST 600 POUNDS PER CUBIC
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     YARD.  THE WATER/CEMENT RATIO SHALL NOT BE GREATER THAN
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     0.45.  FOR WET-MIX SHOTCRETE EXPOSED TO FREEZING AND
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     THAWING, THE AIR CONTENT AT THE TRUCK SHALL BE BETWEEN
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     7 TO 10 PERCENT WHEN TESTED IN ACCORDANCE WITH ASTM
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     C231 / AASHTO T152.  THE MIX SHALL BE PROPORTIONED TO
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     BE PUMPABLE WITH THE CONCRETE PUMP FURNISHED FOR THE
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     WORK.  ADMIXTURES SHALL BE USED IN ACCORDANCE WITH THE



AutoCAD SHX Text

C.   SHOTCRETE SHALL BE PROPORTIONED TO PRODUCE A MIX
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     CAPABLE OF ATTAINING A COMPRESSIVE STRENGTH OF 2000 PSI
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     IN 3 DAYS AND 4000 PSI IN 28 DAYS.  THE AVERAGE
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     COMPRESSIVE STRENGTH OF EACH SET OF THREE CORES
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     EXTRACTED FROM TEST PANELS OR WALL FACE MUST BE EQUAL
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     TO OR EXCEED 85 PERCENT, WITH NO INDIVIDUAL CORE LESS
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     THAN 75 PERCENT OF THE SPECIFIED COMPRESSIVE STRENGTH



AutoCAD SHX Text

     IN ACCORDANCE WITH ACI 506.2.  THE BOILED ABSORPTION OF
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     SHOTCRETE, WHEN TESTED IN ACCORDANCE WITH ASTM C642 AT
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A.   AGGREGATE AND CEMENT MAY BE BATCHED BY WEIGHT OR BY
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     VOLUME IN ACCORDANCE WITH THE REQUIREMENTS OF ASTM
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     C94 / AASHTO M157.  MIXING EQUIPMENT SHALL BE CAPACBLE
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     OF THOROUGHLY MIXING THE MATERIALS IN SUFFICIENT QUANTITY
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     TO MAINTAIN PLACING CONTINUITY.  READY-MIX SHOTCRETE SHALL



AutoCAD SHX Text

     BE DELIVERED AND PLACED WITHIN 90 MINUTES OF BEING
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     BATCHED UNLESS APPROVED OTHERWISE BY THE DESIGNER.
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A.   PRECONSTRUCTION AND PRODUCTION SHOTCRETE TEST PANELS
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     SHALL BE REQUIRED.  PRECONSTRUCTION AND PRODUCTION TEST
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     PANELS SHALL NOT BE DISTURBED OR MOVED WITHIN THE FIRST
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     24 HOURS AFTER SHOOTING.  TEST PANELS SHALL BE FIELD
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     CURED UNDER CONDITIONS SIMILAR TO THOSE ANTICIPATED FOR



AutoCAD SHX Text

     THE WORK.  SHOTCRETING AND CORING OF TEST PANELS SHALL
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     BE PERFORMED BY QUALIFIED PERSONNEL IN THE PRESENCE OF
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B.   THE CONTRACTOR SHALL PROVIDE EQUIPMENT, MATERIALS, AND
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     PERSONNEL AS NECESSARY TO OBTAIN SHOTCRETE CORES FOR
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     TESTING INCLUDING CONSTRUCTION OF TEST PANEL BOXES,
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     FIELD CURING REQUIREMENTS AND CORING.  COMPRESSIVE
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     STRENGTH TESTING WILL BE PERFORMED BY THE OWNER.
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     SHOTCRETE WILL BE ACCEPTED BASED ON THE 28-DAY
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     STRENGTH.  THE FREQUENCY SPECIFIED FOR TEST PANELS IS
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     APPROXIMATE.  A GREATER OR LESSER NUMBER OF PANELS MAY
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C.   UNSATISFACTORY COMPRESSIVE STRENGTH TESTS SHALL RESULT
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     IN SUSPENSION OF THE CREW RESPONSIBLE FOR THE
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     UNSATISFACTORY WORK UNTIL ADDITIONAL SPECIMENS HAVE
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     BEEN SUBMITTED, TESTED, AND PROVEN SATISFACTORY.  COSTS
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     ASSOCIATED WITH ADDITIONAL TESTING AND LOST PRODUCTION
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     DUE TO TESTS FAILING TO MEET THE SPECIFICATIONS SHALL
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A.   EACH SHOTCRETE APPLICATION CREW SHALL FURNISH AT LEAST
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     TWO PRECONSTRUCTION TEST PANELS FOR EACH PROPOSED
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     MIXTURE BEING CONSIDERED AND FOR EACH SHOOTING POSITION



AutoCAD SHX Text

     ENCOUNTERED ON THE JOB.  PRECONSTRUCTION TEST PANELS
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     SHALL BE MADE BY EACH APPLICATION CREW USING THE
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     EQUIPMENT, MATERIALS, MIXTURE PROPORTIONS, AND
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     PROCEDURES PROPOSED FOR THE JOB PRIOR TO THE
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     SOIL NAIL WALLS SHOWN ON THE PLANS.
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     SPECIFIED OTHERWISE HEREIN.
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     PLACEMENT.
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     AND ANY LOCAL CODE REQUIREMENTS.
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SECTION 02360 - SHOTCRETE FACING
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PART 1 - GENERAL
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1.02  QUALITY ASSURANCE
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1.01  DESCRIPTION
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     SPECIFIED OTHERWISE HEREIN.
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          THE OWNER'S REPRESENTATIVE.



AutoCAD SHX Text

          SHOTCRETE PLACEMENT.



AutoCAD SHX Text

1.03  SUBMITTALS
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          LAYOUT AND SCHEDULES.



AutoCAD SHX Text

          NUTS, AND CURING COMPOUNDS.
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2.01  GENERAL
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PART 2 - MATERIALS
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     FOLLOWING REQUIREMENTS.
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          ARRANGEMENTS, AND CAPACITIES.
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A.   THE WORK DESCRIBED IN THIS SECTION SHALL CONSIST OF
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     FURNISHING ALL MATERIALS AND LABOR REQUIRED FOR PLACING
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     REINFORCED SHOTCRETE FOR THE SOIL NAIL WALL.  THE WORK
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     SHALL INCLUDE PLACEMENT OF THICKNESS PINS OR FINISHING
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     WIRES, AND PREPARATORY TRIMMING AND CLEANING OF
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     SOIL/ROCK SURFACES AND SHOTCRETE COLD JOINTS FOR THE
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B.   SHOTCRETE SHALL COMPLY WITH THE REQUIREMENTS OF ACI
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     506.2-94, "SPECIFICATION FOR SHOTCRETE", EXCEPT AS
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A.   THE CONTRACTOR IS RESPONSIBLE FOR IMPLEMENTING A QUALITY
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     ASSURANCE PROGRAM.  ALL WORKERS, INCLUDING FOREMAN,
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     NOZZLEMEN, FINISHERS AND DELIVERY EQUIPMENT OPERATORS,
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     SHALL BE FULLY QUALIFIED TO PERFORM THE WORK.  ALL
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     NOZZLEMEN ON THIS PROJECT SHALL HAVE AT LEAST ONE YEAR
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     OF ACCUMULATIVE EXPERIENCE IN THE PAST 3 YEARS IN
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     SIMILAR SHOTCRETE APPLICATION WORK AND SHALL
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     DEMONSTRATE ABILITY TO SATISFACTORILY PLACE THE
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     MATERIAL IN ACCORDANCE WITH THE RECOMMENDATIONS OF ACI
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     506.3R "GUIDE TO CERTIFICATION TO SHOTCRETE NOZZLEMEN",
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B.   QUALIFICATION OF THE NOZZLEMEN SHALL BE BASED ON A
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     VISUAL INSPECTION OF THE SHOTCRETE DENSITY AND VOID
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     STRUCTURE AND ON ACHIEVING THE SPECIFIED 3-DAY AND 28-
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     DAY COMPRESSIVE STRENGTH REQUIREMENTS DETERMINED FROM
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     THE AVERAGE TEST RESULTS FROM THREE CORES EXTRACTED
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     FROM EACH PRECONSTRUCTION AND PRODUCTION TEST PANEL.
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     PRECONSTRUCTION AND PRODUCTION TEST PANELS, CORE
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     EXTRACTION AND COMPRESSIVE STRENGTH TESTING SHALL BE
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     CONDUCTED IN ACCORDANCE WITH ACI 506.2-94 UNLESS
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C.   THE CONTRACTOR SHALL NOTIFY THE OWNER'S REPRESENTATIVE
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     NOT LESS THAN 2 DAYS PRIOR TO THE SHOOTING OF A
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     QUALIFICATION PANEL.  SHOTCRETE MIX AND EQUIPMENT USED
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     TO MAKE QUALIFICATION TEST PANELS SHALL BE THE SAME AS
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     THOSE TO BE USED FOR THE SOIL NAIL WALL.
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D.   EACH FINISHER SHALL HAVE AT LEAST ONE YEAR OF
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     ACCUMULATIVE EXPERIENCE IN THE PAST 3 YEARS IN SIMILAR
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     STRUCTURAL SHOTCRETE APPLICATION WORK.
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A.   ALL MATERIALS FOR SHOTCRETE SHALL CONFORM TO THE
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     CEMENT             ASTM C150 / AASHTO M85, TYPE I.
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B.   AT LEAST 15 DAYS PRIOR TO INITIATING THE WORK, THE
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     CONTRACTOR SHALL SUBMIT TO THE ENGINEER:
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     1.   WRITTEN DOCUMENTATION LISTING AT LEAST 5 SIMILAR
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          SHOTCRETE WALLS SUCCESSFULLY COMPLETED WITHIN THE
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          PAST 3 YEARS, INCLUDING PHOTOGRAPHS OF THE PROJECT
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          AS WELL AS NAMES, ADDRESSES, AND PHONE NUMBERS OF
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     2.   WRITTEN DOCUMENTATION OF THE NOZZLEMEN AND
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          FINISHERS QUALIFICATIONS AND PROPOSED METHOD OF
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     3.   SHOP DRAWINGS PLANS ILLUSTRATING REINFORCING
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     4.   SHOTCRETE MIX DESIGN INCLUDING: BRAND AND TYPE OF



AutoCAD SHX Text

          PORTLAND CEMENT TO BE USED; OURCE, GRADATION,
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          AND QUALITY OF AGGREGATES AS SPECIFIED HEREIN;
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          MIX PROPORTIONS BY WEIGHT; PROPOSED ADMIXTURES,
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          AND THEIR MANUFACTURER, DOSAGE, AND TECHNICAL
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          LITERATURE; AND COMPRESSIVE STRENGTH TEST RESULTS
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          FROM THE MANUFACTURES RECORDS NO OLDER THAN 6



AutoCAD SHX Text

          MONTHS VERIFYING THE 28-DAY COMPRESSIVE STRENGTH.
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     5.   CERTIFIED MILL TESTS FOR ALL REINFORCING STEEL FROM
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          EACH HEAT SPECIFYING THE MINIMUM ULTIMATE STRENGTH,
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          YIELD STRENGTH, ELONGATION, AND COMPOSITION.
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     6.   CERTIFICATIONS OF COMPLIANCE FOR BEARING PLATES,
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     7.   SPECIFICATION AND DATA FOR REVIEW ON EQUIPMENT
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          PROPOSED FOR THE PROJECT INCLUDING SHOTCRETING
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          AND COMPRESSED AIR EQUIPMENT, PROPOSED ACCESS
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     8.   METHODS OF CONTROLLING THE LOCATION OF THE
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          FINISH FACE AND DETERMINING SHOTCRETE THICKNESS.
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     BE QUALIFIED TO INSPECT REINFORCEMENT AND SHOTCRETE
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C.   THE OWNER'S REPRESENTATIVE / SHOTCRETE INSPECTOR SHALL
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A.   SUBMIT IN ACCORDANCE WITH SECTION 01300 - SUBMITALS.
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     SHOTCRETE.
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3.09  FINISH
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     OWNER'S REPRESENTATIVE.
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3.08  CONSTRUCTION JOINTS



AutoCAD SHX Text

     TAPERED TOWARD THE EXCAVATION FACE OVER A MINIMUM
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     OR A WOOD OR STEEL TROWELED FINISH, UNLESS SHOWN
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     OTHERWISE ON THE PLANS.
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3.10  ATTACHMENT OF THE NAIL HEAD CONNECTION HARDWARE
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A.   FOR TEMPORARY SHOTCRETE FACINGS, THE BEARING PLATE
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     SHALL BE WET-SET WHILE THE SHOTCRETE IS PLASTIC TO
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     ASSURE FULL SHOTCRETE BEARING BEHIND THE PLATE.
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     WITH THE FOLLOWING EXCEPTIONS.
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          TO CORE GRADE 2 OR BETTER.
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          COMPRESSIVE STRENGTH TESTING.
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3.02.03  PRODUCTION TEST PANELS
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     18 IN.X18 IN.X6 IN.



AutoCAD SHX Text

B.   PRECONSTRUCTION TEST PANELS FOR PLAIN SHOTCRETE SHALL
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     BE 30 IN. X 30 IN. IN ACCORDANCE WITH ACI 506.2-94,
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     1.   ONE PRECONSTRUCTION TEST PANEL SHALL BE OF
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          THE MAXIMUM SHOTCRETE THICKNESS SHOWN ON THE PLANS
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          AND SHALL INCLUDE THE MAXIMUM ANTICIPATED
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          REINFORCING CONGESTION.  CORES EXTRACTED FROM THE
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          TEST PANEL SHALL DEMONSTRATE ENCAPSULATION OF THE
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          REINFORCEMENT IN ACCORDANCE WITH ACI 506.2 EQUAL
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     2.   ONE PRECONSTRUCTION TEST PANEL SHALL BE AT



AutoCAD SHX Text

          LEAST 6 INCHES THICK AND CONSTRUCTED WITHOUT
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          REINFORCEMENT AND USED FOR ABSORPTION AND
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     3.   THE CORNERS OF PRODUCTION AND PRECONSTRUCTION
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          TEST PANELS SHALL BE CHAMFERED OUTWARD AT 45
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          DEGREES OVER THE FULL THICKNESS OF THE PANEL.
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A.   THE CONTRACTOR SHALL FURNISH AT LEAST ONE PRODUCTION
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     TEST PANEL OR, IN LIEU OF PRODUCTION TEST PANELS, SIX 3-
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     INCH DIAMETER CORES FROM THE SHOTCRETE FACE DURING THE
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     FIRST APPLICATION OF SHOTCRETE AND HENCEFORTH FOR EVERY
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     FIFTH APPLICATION OF SHOTCRETE, OR EVERY 5000 SQ. FT.,
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     OR 50 CU. YDS. OF SHOTCRETE PLACED, WHICHEVER IS LESS.
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     THE PRODUCTION TEST PANELS SHALL BE CONSTRUCTED
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     SIMULTANEOUSLY WITH THE SHOTCRETE FACING INSTALLATION
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     AT TIMES DESIGNATED BY THE OWNER'S REPRESENTATIVE.  THE
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     PRODUCTION TEST PANELS SHALL HAVE MINIMUM DIMENSIONS OF
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     CHEMICAL ADMIXTURES
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          AND SUPER-     A, D, F, G.
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          PLASTICIZER
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                        DEFORMED.
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                        OF CEMENT.
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     MINERAL ADMIXTURES:
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          AGENT



AutoCAD SHX Text

     COARSE AGGREGATE    AASHTO M-80, CLASS B FOR QUALITY.
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     WATER              POTABLE, CLEAN, AND FREE FROM 
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                        SUBSTANCES DELETERIOUS TO
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                        CONCRETE AND STEEL, OR THAT
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                        WOULD CAUSE STAINING.
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          ACCELERATOR    FLUID TYPE, APPLIED AT NOZZLE,
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                        MEETING THE REQUIREMENTS HEREIN.
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          WATER-REDUCER  ASTM C494 / AASHTO M194, TYPE
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          AIR-ENTRAINING  ASTM C260 / AASHTO M154.
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          FLY ASH        ASTM C618 / AASHTO M295, TYPE F
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                        OR G, CEMENT REPLACEMENT UP TO 35
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                        PERCENT BY WEIGHT OF CEMENT.



AutoCAD SHX Text

          SILICA FUME     ASTM C1240, 90 PERCENT MINIMUM
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                        SILICON DIOXIDE SOLIDS CONTENT,
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                        NOT TO EXCEED 12 PERCENT BY WEIGHT
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     WELDED WIRE FABRIC   ASTM A185 / AASHTO M55.
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     REINFORCING BARS     ASTM A615 / AASHTO M31, GRADE 60,
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     CURING COMPOUNDS   AASHTO M148, TYPE ID OR TYPE 2.
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     FINE AGGREGATE      ASTM C33 / AASHTO M6.
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     COMMENCEMENT OF WORK.
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     THAT LACKS UNIFORMITY, EXHIBITS SEGREGATION, SAGGING,
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A.   A CLEARLY DEFINED PATTERN OF CONTINUOUS HORIZONTAL OR
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     ELEMENTS AFTER THEY ARE COVERED WILL BE CONSIDERED
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     INDICATION OF INSUFFICIENT COVER OF REINFORCEMENT OR
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     POOR APPLICATION AND PROBABLE VOID.  IN THIS CASE, THE
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     CAREFULLY INSPECTED BY THE OWNER'S REPRESENTATIVE.  THE
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     CONTRACTOR SHALL IMPLEMENT AND COMPLETE CORRECTIVE
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     MEASURES PRIOR TO RESUMING THE SHOTCRETE OPERATIONS.



AutoCAD SHX Text

B.   THE SHOTCRETING PROCEDURE MAY BE CORRECTED BY ADJUSTING
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     THE NOZZLE DISTANCE AND ORIENTATION PERPENDICULAR TO THE 
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     SURFACE, ADJUSTING THE WATER CONTENT OF THE SHOTCRETE
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     MIX, OR OTHER MEANS ACCEPTABLE TO THE OWNER'S REPRESENT-
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     ATIVE.  ALL OVERSPRAY AND REBOUND SHALL BE REMOVED
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A.   ALIGNMENT WIRES AND/OR THICKNESS CONTROL PINS SHALL BE
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     PROVIDED AS NECESSARY TO ESTABLISH AND MAINTAIN THE
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     MINIMUM SHOTCRETE THICKNESS SHOWN ON THE PLANS.  THE
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     MAXIMUM DISTANCE BETWEEN THE WIRES AND/OR THICKNESS
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     CONTROL PINS ON ANY SURFACE SHALL BE EQUAL TO THE
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     VERTICAL NAIL SPACING.  THE CONTRACTOR SHALL ENSURE



AutoCAD SHX Text

A.   PRIOR TO SHOTCRETING THE UNGROUTED ZONE ABOVE THE NAIL



AutoCAD SHX Text

     CONTRACTOR SHALL REMOVE ALL LOOSE MATERIALS FROM THE



AutoCAD SHX Text

     ACCORDANCE WITH ALL REQUIREMENTS FOR JOINT PREPARATION
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B.   THE CONTRACTOR SHALL REMOVE ALL LOOSE MATERIALS AND
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     LOOSE DRIED SHOTCRETE FROM PREVIOUS PLACEMENT OPERATIONS



AutoCAD SHX Text

     AND FROM ALL RECEIVING SURFACES BY METHODS ACCEPTABLE TO
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     ACCOMPLISHED IN SUCH A MANNER AS NOT TO LOOSEN, CRACK,
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     OR SHATTER THE SURFACES TO RECEIVE THE SHOTCRETE.  ANY
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     SURFACE MATERIAL THAT, IN THE OPINION OF THE OWNER'S
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     REMOVED TO SUFFICIENT DEPTH TO PROVIDE A BASE THAT IS
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     SUITABLE TO RECEIVE THE SHOTCRETE.  MATERIAL THAT LOOSENS
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     AS THE SHOTCRETE IS APPLIED SHALL BE REMOVED.  SHOTCRETE



AutoCAD SHX Text

     SUFFICIENT FOR MAINTAINING ADEQUATE NOZZLE VELOCITY FOR
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     ALL PARTS OF THE WORK AND FOR SIMULTANEOUS OPERATION OF



AutoCAD SHX Text

     CAPABLE OF DELIVERING THE PREMIXED MATERIAL ACCURATELY,
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     UNIFORMLY, AND CONTINUOUSLY THROUGH THE DELIVERY HOSE.



AutoCAD SHX Text

B.   THE SHOTCRETE SHALL BE APPLIED FROM THE LOWER PART OF
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     THE WORK AREA UPWARDS TO PREVENT ACCUMULATION OF
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     REBOUND ON UNCOVERED SURFACES.  THICKNESS, METHODS OF
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     SHOTCRETE SHALL BE CONTROLLED TO PREVENT SAGGING OR
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     SHOTCRETE IS USED TO COMPLETE THE UNGROUTED ZONE OF THE
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     DRILLHOLE TO COMPLETELY FILL THE VOID.  REBOUND SHALL
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     NOT BE WORKED BACK INTO THE PLACEMENT NOR SHALL THE
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     REBOUND BE SALVAGED.  REBOUND THAT DOES NOT FALL CLEAR
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     OF THE WORKING AREA SHALL BE REMOVED.  THE NOZZLE SHALL
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     BE HELD AT A DISTANCE AND AT AN ANGLE APPROXIMATELY
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     PERPENDICULAR TO THE WORKING FACE SO THAT REBOUND WILL
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     NOZZLE SHOULD BE ROTATED STEADILY IN A SMALL CIRCULAR
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C.   SHOTCRETE PLACEMENT SHALL BE BY THE BENCH GUNNING
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     METHOD WHEN THE THICKNESS OF THE SHOTCRETE LAYER IS 3
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     INCHES OR GREATER.  THE GUNNING METHOD SHALL CONSIST OF
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     BUILDING UP A THICK LAYER OF SHOTCRETE FROM THE BOTTOM
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A.   SURFACE DEFECTS SHALL BE REPAIRED AS SOON AS POSSIBLE
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     AFTER INITIAL PLACEMENT OF SHOTCRETE.  ALL SHOTCRETE
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     HONEYCOMBING, OR LAMINATION, OR CONTAINS ANY VOIDS OR
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     SAND POCKETS SHALL BE REMOVED AND REPLACED WITH FRESH
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     SHOTCRETE BY THE CONTRACTOR TO THE SATISFACTION OF THE
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A.   CONSTRUCTION JOINTS SHALL BE WATERTIGHT AND UNIFORMLY
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     DISTANCE EQUAL TO THE THICKNESS OF THE SHOTCRETE LAYER.
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     THE SURFACE OF THE JOINTS SHALL BE ROUGH, CLEAN, SOUND
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L


RIPRAP


2H:1V SLOPES


DRAINAGE DITCH


6 IN (MIN)


ROCK MUST COMPLETELY COVER THE


BOTTOM AND SIDES OF THE DITCH


L = THE DISTANCE SUCH THAT POINTS


      A AND B ARE OF EQUAL ELEVATION


PROFILE ALONG DRAINAGE DITCH


SECTION


NOT TO SCALE


DETAIL - TEMPORARY CHECK DAM


A


1


E1 E2


B


EROSION AND SEDIMENT CONTROL NOTES


EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICES (BMPs) SHALL COMPLY WITH THE CALIFORNIA


STORMWATER QUALITY ASSOCIATION (CASQA) BEST MANAGEMENT PRACTICES HANDBOOK- CONSTRUCTION (LATEST


VERSION).  WORK SHALL CONFORM TO THE APPROVED PROJECT SWPPP.


SEQUENCE OF CONSTRUCTION AND EROSION CONTROL MEASURES


IF POSSIBLE, CONSTRUCTION SHALL BE SEQUENCED SUCH THAT CLOSURE, GRADING, AND DRAINAGE CONSTRUCTION


WORK IS COMPLETED IN ALL AREAS SO THAT REVEGETATION ACTIVITIES CAN BE COMPLETED BEFORE OCTOBER 1 AS


REQUIRED BY WDR.


CONSTRUCTION ACTIVITIES WILL OCCUR ON THE SITE IN THE FOLLOWING SEQUENCE, UNLESS OTHERWISE APPROVED:


1.  PRIOR TO EARTHWORK, TEMPORARY CONSTRUCTION ENTRANCES SHALL BE PROVIDED AT THE LOCATIONS


     SHOWN ON THE PLANS, OR AS INDICATED BY THE OWNER , ENGINEER OR CONSTRUCTION MANAGER (CM).


CONSTRUCTION TRAFFIC SHALL BE LIMITED TO THESE ACCESS POINTS.


2.  CONSTRUCT DRAINAGE DITCH SYSTEM AROUND PERIMETER OF CKD PILE AS SPECIFIED, INCLUDING MINOR CUTTING


     AND FILLING AS NECESSARY TO ACHIEVE DESIGN GRADES, REMOVAL OF SEDIMENT FROM THE NORTH POND,


CONSTRUCTION OF THE IN LET TO THE FRENCH DRAIN SYSTEM AS AN OUTLET/OVERFLOW FOR THE SEASONAL PONDS,


AND PLACEMENT OF RIPRAP WHERE SHOWN.


3.  ALL TRAFFIC IS PROHIBITED FROM CROSSING DRAINAGE DITCHES, SWALES, AND STREAMS EXCEPT WHERE


     ALLOWED BY THE CM, AND ONLY USING ROAD PLATES AS APPROVED BY THE CM.


4.  WHEN ADJACENT LAND IS DISTURBED NEAR DRAINAGE DITCHES, INSTALL FIBER ROLLS ALONG UPSTREAM EDGE


     OF THE NEAREST DITCH AND EROSION CONTROL MATERIALS, AS NEEDED.


5.  HYDROSEEDING AND REVEGETATION SHALL BE ACCOMPLISHED ON AREAS OF DISTURBANCE,


     IN ACCORDANCE WITH "REVEGETATION PLAN FOR CLOSURE OF TWO CEMENT KILN DUST (CKD) STORAGE AREAS,"


     BY GREENING ASSOCIATES (2002).  REVEGETATION IN RETENTION POND, SEASONAL PONDS AND NORTH POND SHALL


BE COMPLETED USING APPROVED PLANT MIX FOR PONDED OR WET AREAS.


6.  AN EROSION CONTROL BLANKET SHALL BE INSTALLED WHERE SHOWN ON THE COVER, AND WHERE DESIGN GRADES


EXCEED 15 PERCENT.


7.  INSTALL FIBER ROLLS ALONG INSIDE EDGE OF DRAINAGE DITCHES IMMEDIATELY AFTER SOIL COVER IS


CONSTRUCTED.


GENERAL NOTES


THE COUNTY OF SANTA CRUZ AND OTHER REGULATORY AUTHORITIES MUST BE NOTIFIED BY THE CONTRACTOR AT LEAST


ONE (1) WEEK PRIOR TO COMMENCING LAND DISTURBING ACTIVITY.


TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES (I.E., FIBER ROLLS) SHALL BE REMOVED WITHIN THIRTY (30)


DAYS AFTER FINAL STABILIZATION OR AFTER THE TEMPORARY MEASURES ARE NO LONGER NEEDED, UNLESS OTHERWISE


AUTHORIZED BY LOCAL REGULATORY AUTHORITIES.  ONLY BIODEGRADEABLE MATERIALS WILL BE ALLOWED TO STAY.


SLOPES SHALL BE MADE UNIFORM AND FREE OF IRREGULARITIES THAT COULD CONCENTRATE RUNOFF.


APPLY TEMPORARY EROSION CONTROL ON DISTURBED AREAS THAT ARE INACTIVE FOR 14 DAYS OR MORE.


APPLY LINEAR SEDIMENT CONTROL DEVICES IN ACCORDANCE WITH SLOPE LENGTH REQUIREMENTS.


AVOID THE USE OF PLASTIC IN BMPs


PERIODIC INSPECTIONS AND MAINTENANCE MUST BE PROVIDED, ESPECIALLY AFTER EACH SIGNIFICANT STORM EVENT.


INSPECTIONS SHALL INCLUDE OBSERVATION OF THE FOLLOWING:


1. INSPECT AND REPORT:  TEMPORARY CHECK DAMS, INLETS/OUTLETS AT NORTH PONDS AND AT SEASONAL PONDS FOR


SEDIMENT ACCUMULATION AND EROSION.


2. CHECK FIBER ROLLS FOR UNDERMINING, DETERIORATION, AND BUILDUP/CLOGGING OF SEDIMENT. TAKE


    CORRECTIVE ACTIONS IMMEDIATELY TO ENSURE CONTINUED FUNCTION.


3. CHECK ALL SEEDED AND PLANTED AREAS REGULARLY TO ENSURE THAT A GOOD STAND IS MAINTAINED.


    FOLLOW RECOMMENDATIONS BY GREENING ASSOCIATES (2002).


WINTERIZE PROJECT SITE:  PROVIDED PROJECT SPANS BETWEEN CONSTRUCTION SEASONS AND EXTENDS INTO THE


WINTER (NON-CONSTRUCTION SEASON) FROM OCTOBER THROUGH APRIL:


1. ALSO REFER TO TABLE 1 IN THE CLOSURE PLAN APPENDIX E.


2. CONTRACTOR: A) TO FOLLOW THE STORMWATER GENERAL CONSTRUCTION PERMIT, B) PROVIDE WRITTEN


MULTI-SEASON WET WEATHER PREPAREDNESS PLAN FOR PROJECT WINTERIZING PLANS.  ALL IMPROVEMENTS


SHALL BE APPROVED BY THE OWNER, OWNERS REPRESENTATIVE , THE RWQCB AND APPROPIATE GOVERNING


ENTITIES.


3. PERSUANT TO THE CONDITIONAL APPROVAL LETTER, THE PROJECT WINTERIZING PLANS SHALL INCLUDE BUT MAY


NOT BE LIMITED TO:


3.1. SITE DRAWING SHEETS THAT INDICATE LOCATION OF WINTERIZING MEASURES.


3.2. TEMPORARY CHECK DAMS, CRUSHED ROCK PLACEMENT, EARTH BERMING, COVER AND/OR PROTECTION OF


PROJECT SITE WHERE EARTHWORKS, STOCKPILES, CKD  AND OTHER ELEMENTS OF THE PROJECT ARE


EXPOSED TO POTENTIAL EROSION, DEPOSITION OR EXCESSIVE RUNOFF.


3.3. ALSO SEE STORMWATER CONSTRUCTION GENERAL PERMIT AND STORMWATER POLLUTION PREVENTION PLAN
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Draft Biotic Assessment for the proposed North CKD Area Closure Plan Project 


EcoSystems West Consulting Group ii December 2019 


EXECUTIVE SUMMARY 
 


This report presents the findings of a biotic assessment conducted by EcoSystems West Consulting Group 
(EcoSystems West) for the proposed RMC Pacific Materials, LLC North Cement Kiln Dust (CKD) Area Closure 
Plan Project (Closure Plan) (ARC 2018) associated with the Davenport Cement Plant within the County of 
Santa Cruz. Proposed closure activities include grading of the current surface of the North CKD Area, including 
mounds of CKD, so the landfill has the required slope for surface water flow and management; installing a 
new liner to cap CKD material; and reapplying topsoil and revegetating with erosion control grasses and plant 
species. The proposed Closure Plan also includes remediation of the Retention Pond, located south of the 
North CKD Area, and drainage improvements in and around the North CKD Area to protect the water quality 
in the area. Best Management Practices (BMPs) will be implemented to avoid and minimize potential impacts 
to sensitive biological resources, to protect water and air quality, and to minimize erosion.  
 
EcoSystems West evaluated the Closure Plan Project Area and surroundings (Biological Study Area) for 
biological resources, including sensitive plants, wildlife species, and habitats, wetlands and other waters of 
the U.S. We assessed potential impacts to these resources and developed measures to minimize and mitigate 
for potential impacts. We outlined basic recommendations for inclusion in a conceptual mitigation plan. 
 
The Biological Study Area is situated on the former quarry and cement processing plant and includes both 
developed industrial areas and natural lands with a long history of anthropogenic manipulation. The Study 
Area includes the industrialized areas of the Plant, the surrounding grassland terraces, non-native tree 
stands, intermittent drainages, and intermittent and perennial ponds. 


Within the Study Area we identified two sensitive habitats, coastal scrub and arroyo willow riparian scrub. 
The project may result in minimal temporary impacts to coastal scrub located along the ditch system that 
conveys water from the North CKD Area to the Retention Pond. Arroyo willow scrub vegetation, a CCC one-
parameter wetland, and habitat for the federally-listed California red-legged frog (CRLF), occurs at the 
western margin of the Seasonal Ponds, located immediately east of the CKD landfill. Proposed Closure Plan 
activities would result in permanent impacts to approximately 0.04 acres of arroyo willow scrub. Avoidance 
and minimization measures are recommended for the protection of sensitive habitats. Permanent loss of 
arroyo willow scrub would be mitigated through on-site replacement of this habitat type. 
 
Proposed Closure Plan activities would result in temporary and permanent impacts to wetlands and other 
waters, including: 0.17 acres of permanent impacts to a seasonal wetland, 1.22 acres of permanent impacts 
and 0.06 acres of temporary impacts to intermittent and perennial ponds. Avoidance and minimization 
measures are recommended for the protection of these habitats. Permanent impacts would be mitigated 
through development and implementation of a Mitigation and Management Plan. 
 
No special-status plant species were identified within the Study Area. The following sensitive wildlife species 
are present within the Study Area: monarch butterfly, California red-legged frog, Allen’s hummingbird, 
northern harrier, white-tailed kite, birds of prey, other nesting common bird species, and common roosting 
bat species. The following species have potential to occur within the Biological Study Area: American 
peregrine falcon, olive-sided flycatcher, grasshopper sparrow, western red bat, and San Francisco dusky-
footed woodrat. Avoidance, minimization, and mitigation measures are recommended for the protection of 
these species and/or their habitats and to reduce potential impacts to less than significant. 


Impacts to sensitive habitats and wildlife species, wetlands, and other waters; and work below the break in 
bank of No-name Creek, would be subject to the regulatory authority of the County of Santa Cruz, California 
Department of Fish and Wildlife (CDFW), the Regional Water Quality Control Board (Water Board), the Army 
Corps of Engineers (USACE), and US Fish and Wildlife Service (USFWS). 
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1 INTRODUCTION 


This report presents the findings of a biotic assessment conducted by EcoSystems West Consulting Group 
(EcoSystems West) for the proposed RMC Pacific Materials, LLC North Cement Kiln Dust (CKD) Area 
Closure Plan Project (hereafter Closure Plan) (ARC 2018) associated with the Davenport Cement Plant 
(Plant) in Davenport within the County of Santa Cruz, California (Figure 1). EcoSystems West evaluated 
the Closure Plan Area and surroundings. The objectives of the biotic assessment were to: 
 


• Review relevant studies, documents, and databases, and consult with associates and agency 
representatives; 


• Characterize, map, and evaluate the vegetation and habitat types in the Study Area; 
• Identify special-status plant and wildlife species occurring, or potentially occurring in the Study 


Area; 
• Identify wildlife resources (habitats, species, and wildlife movement) in the vicinity of the Study 


Area; 
• Summarize the results of surveys for the California red-legged frog (CRLF) (Rana draytonii), listed 


as threatened under the federal Endangered Species Act; 
• Assess potential impacts to sensitive habitat types including Environmentally Sensitive Habitat 


Types (ESHA) as defined by the California Coastal Act (1976) and County of Santa Cruz Local 
Coastal Program (LCP) (1994); 


• Assess potential impacts to sensitive plant and wildlife species and wildlife movement; 
• Develop best management practices and minimization measures to avoid and minimize potential 


impacts to sensitive biological resources, to incorporate during project design, construction, and 
implementation; and 


• Recommend a conceptual mitigation plan to offset potential impacts to sensitive biological 
resources, to be utilized during agency consultation and permitting. 


 
Description of the Study Area 


The approximately 166-acre Closure Plan Biological Study Area is located just north of the town of 
Davenport, Santa Cruz County, California. The Study Area is situated on property formerly operated as a 
limestone and aggregate materials quarry and cement processing plant beginning in 1906 and continuing 
under various ownerships until ceasing operations in 2010. The Study Area includes both developed 
industrial and natural lands with a long history of anthropogenic manipulation of the natural landscape 
and site topography. The Study Area is approximately bounded by the town of Davenport to the south, 
Highway 1 to the west, Warnella Road to the north, and undeveloped land currently owned by The Trust 
for Public Land (TPL) and managed by the Bureau of Land Management (BLM) to the east. Much of the 
open space surrounding the Study Area is now incorporated into Cotoni-Coast Dairies National Monument 
(BLM) and Coast Dairies State Park (California State Parks Department). The elevation ranges from 80 feet 
to 280 feet above mean sea level. 


The industrialized portions of the plant are situated on several relatively level terraces northeast of 
Highway 1 and contain the remnants of cement manufacturing infrastructure and facilities in various 
states of decommissioning. Paved and dirt roads connect the industrial facilities, storage hangars, the 
existing CKD stockpile, and the south and north CKD area landfills.  A maintained dirt road runs from the 
Plant east-northeast towards the Bonny Doon quarries, along the remnants of a conveyor belt which 
transported limestone and shale from the quarries to the Plant until 2010. 







Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS,
FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), swisstopo, © OpenStreetMap
contributors, and the GIS User Community
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Four ponds are located within the industrial perimeter. Two ponded basins are associated with retaining 
CKD on site and preventing significant amounts of CKD or other pollutants from entering the Pacific Ocean: 
the perennial Retention Pond and the occasionally flooded Detention Pond. At the northeast boundary of 
the industrial area, another pond, the Water Reservoir, a concrete lined pond receiving water from San 
Vincente and Mill Creek, is currently part of the water storage and infrastructure for the County of Santa 
Cruz Davenport Water Treatment Facility, which provides potable water to the town of Davenport. This 
pond appears in the earliest (1948) aerial photo of the plant available through the University of California 
photograph archives. A fourth pond, Tom’s Pond, located towards the southern corner of the Plant 
facilities, was designed in the 1990’s as a landscaping feature for the enjoyment of Plant employees, and 
consists of a cement lined basin fed by rainy season run-off conveyed by a French drain. A now leaky 
fireline pipe system conveys water throughout the Plant and water flow into this system is regulated by a 
valve. The French drain into Tom’s Pond captures water leaking from the fireline system when water is 
flowing through this system. The remnants of other landscaping features are also present within the 
industrial area of the Study Area, consisting of pathways and landscape trees and plants. 


Immediately surrounding the industrialized areas, intermittent drainages and an unnamed intermittent 
creek (hereafter No-name Creek), cut through the relatively flat to gently sloped non-native grassland and 
coastal scrub terraces, all of this modified by past anthropogenic activities. No-name Creek originates in 
the near-coastal foothills approximately 0.8 kilometers (0.5-miles) above and northeast of the CKD 
stockpile and existing North CKD area landfill in two intermittent drainages that converge and then flow 
generally southwest along the eastern boundary of the Project Area through a deeply incised canyon 
approximately 85-feet below the surrounding terrace. At the conveyor belt road, No-name Creek 
presumably flows downstream into Farmer’s Pond through a buried culvert or subsurface beneath the fill 
material used for the elevated road crossing. Farmer’s Pond is located immediately east of the Plant and 
was holds overflow from the Water Reservoir associated with the Davenport Water Treatment facility. At 
high volumes, Farmer’s Pond overflows through a 36-inch culvert beneath the South CKD (Lonestar) 
Landfill1 into a natural drainage and eventually through a series of culverts under Hwy 1 and the railroad 
tracks before emptying into the Pacific Ocean through “hole in the wall”, a hole in the coastal cliff face 
above the high tide line. 
 
Another unnamed intermittent drainage, located at the northern boundary of the Study Area, also 
originates in the near-coastal slopes approximately 0.6 kilometers (0.4 miles) northeast of the existing 
north CKD area landfill, with headwaters parallel and south of Warnella Road. Beginning in the 1940’s the 
lower portions of this drainage were gradually filled with CKD and other debris. Presently, the incised 
upstream portion of the drainage supports dense arroyo willow riparian scrub terminating at the North 
Pond at the northern perimeter of the existing North CKD area landfill. Water is diverted from this pond 
through an existing, worn 30-inch bypass pipe that empties into Farmer’s Pond just below the conveyor 
belt road. 
 
The Seasonal Ponds are situated just east of the CKD stockpile with non-native grassland to the north and 
east, small patch of arroyo willow riparian to the northwest and west, non-native grassland to the north 
and east, and a eucalyptus grove to the south. During the winter rain period, these pond merge to form 
one large pond. As rainfall wains, through percolation and evapotranspiration, the ponds dry down into 
two ponds and are typically dry by July. 
 
Open space surrounding the Project Area includes a series of expansive coastal terraces. Annual grassland 
dominates the gentle terraces and moderate slopes to the east and west of the Closure Plan Area and 
overlies the existing north CKD landfill. Coastal Scrub vegetation is common on south-facing aspects and 


 
1The South CKD Area landfill was previously closed. 
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along the upper embankments of the incised unnamed drainages. The lower, more mesic portions of the 
drainages are comprised of mature riparian vegetation. All of the grassland and scrub areas were 
previously grazed with cattle and portions were in row-crop agriculture for several decades ending in 
2004. Weedy, seasonal wetland depressions and several semi-natural seasonal ponds are also present in 
this altered landscape.  
 
2 PROJECT DESCRIPTION 


RMC Pacific Materials, LLC (Applicant) proposes to implement the Closure Plan (ARC 2018) at the former 
Davenport Cement Plant, as conditionally approved by the Central Coast Regional Water Quality Control 
Board (Water Board). 


In February 2018, the Water Board issued Waste Discharge Requirement Order No. R3-2018-0001 (Order) 
to adopt provisions for closure, post-closure maintenance, and monitoring requirements for the North 
CKD Area. Together, this Order and the Closure Plan prepared on April 1, 2018 focus on closure of the 
North CKD Area as a Class II Solid Waste Landfill as defined by California Code of Regulations Title 27, 
§20240 and §20250. The primary goal of the Closure Plan is to minimize infiltration of water into the 
waste, thereby minimizing the production of contaminated leachate and potential groundwater 
impacts. After closure, a final landfill cover will constitute the principal waste containment feature for the 
North CKD Area. The Order currently requires the Applicant to complete final closure construction 
activities for the North CKD Area before October 1, 2020, or before October 1, 2022 if the Applicant 
obtains approval of an extension from the Water Board.   


The proposed closure activities include grading of the current surface of the North CKD Area so it has the 
required slope for surface water flow and management, installing a new liner to cap CKD material, and 
reapplying topsoil and revegetating with native grasses and plant species. The proposed Closure Plan also 
includes remediation of the Retention Pond, located south of the North CKD Area, and drainage 
improvements in and around the North CKD Area to protect the water quality in the area. Best 
Management Practices (BMPs) will be implemented to avoid and minimize potential impacts to sensitive 
biological resources, to protect water and air quality, and to minimize erosion.  
 
Project Location 


The proposed Project is located at the former Davenport Cement Plant (Cement Plant) located at 700 
Highway 1, approximately 0.5 miles north of the Davenport community in northern unincorporated Santa 
Cruz County.  


The proposed closure activities would occur on approximately 40.6 acres of the Cement Plant and 
immediate surroundings (Project Area) (Figure 2). The southern portion of the Project Area is on land 
owned by RMC Pacific Materials, LLC. The northern portion of the Project Area is on property that is 
currently leased from The Trust for Public Land (TPL) and/or under agreement with TPL for temporary use 
to implement the Closure Plan. 


The proposed closure activities would occur primarily within the developed and/or disturbed footprint of 
the Cement Plant and North CKD Area, in the northern portion of the facility. The exception is the 
proposed water conveyance pipeline between the North Pond and No-name Creek, which would extend 
through non-native grassland habitat (previously in agriculture) located northeast of the existing pipeline 
and North CKD landfill. 







Disclaimer: The data was mapped for planning purposes only. No liability is
assumed for accuracy of the data shown.
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Project Purpose and Background 


The Davenport Cement Plant operated from 1906 to 2010, originally as the Santa Cruz Portland Cement 
Company, but is currently owned by RMC Pacific Materials, LLC, a wholly owned entity of CEMEX. The 
operation produced cement from limestone that was sourced from the nearby Bonny Doon Quarry. The 
cement was used for over a century as a component of concrete to rebuild San Francisco after the 
earthquake and to construct major infrastructure projects, including the Panama Canal, Golden Gate 
Bridge, and California Aqueduct. The CKD was a byproduct of cement manufacturing and was placed 
onsite as fill in what is now called the North CKD Area.  Although no longer in operation, ongoing 
maintenance, security and monitoring activities continue at the site. 
 
The North CKD Area contains fill composed primarily of CKD currently estimated to be approximately 
848,000 cubic yards (cy) in volume, much of which is in a cemented, very dense “caked” condition. The 
CKD was placed within a previously existing canyon (also referred to as the CKD landfill) over several 
decades. The CKD level reached the elevation of the canyon rim such that the CKD landfill is either 
generally flat or rises above the adjacent terrain.  
 
From mid 1990s until the cement plant closed in 2010, the “fresh” CKD was recycled and hauled away to 
be employed in soil amendments, road stabilization, and other uses. Given the closure of the cement 
plant, no additional CKD can be feasibly recycled. In development of the Closure Plan it was determined 
that “clean closure” (relocation of all residual waste offsite) was not feasible; therefore, the Closure Plan 
calls for onsite disposal of the CKD through installation of a linear low-density polyethylene (LLDPE) liner 
(impermeable cap), reapplication of topsoil, and subsequent vegetation/revegetation of the landfill area. 
 
The existing North CKD Area has performed well under significant storm and seismic events since the first 
CKD deposition and has shown no signs of significant mass movement, degradation or erosion. 
Specifically, the steepest portion of the North CKD Area, at the west end, has shown no signs of seepage, 
sloughing or movement over time. 
 
Drainage improvements associated with the proposed Closure Plan would direct the flow of surface runoff 
away from the CKD to prevent transport of CKD into streams, groundwater, and the Pacific Ocean. 
Remediation of the Retention Pond is also designed to protect water quality through removal and on-site 
disposal of CKD sediment and residual coal. Drainage improvements (including modification of the 
Retention Pond outlet structure), stormwater conveyance features, and remediation of the Retention 
Pond for the Closure Plan are designed to accommodate a 1,000-year 24-hour storm (design storm event) 
per consultation with the Water Board and as required by WDR Section C.9 and Title 27, Section 21090. 
 
Summary of Closure Activities 


The proposed closure activities would occur over two construction seasons and include the following 
tasks: 
 


1. Conduct site preparation activities, including: 
a. Improve, as necessary, the existing access road extending from the southern portion of the Project 


Area to the North CKD Area and, as needed, the existing access road extending from Warnella 
Road north of the Project Area to the North CKD Area; 


b. Clear and grub, including removal of trees and shrubs. 
c. Remove cement blocks, tires, plastic, and other debris from around the North CKD Area and the 


Retention Pond, as needed, to allow for excavation and grading; and 
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d. Remove topsoil that is currently covering CKD sediment in the North CKD Area and temporarily 
relocate to the Temporary Stockpile Areas. 


2. Re-grade the North CKD Area so it is properly compacted to reduce settlement and has a 7 percent 
final slope for proper surface water flow and management, matching the design surface water flow 
calculations. 


3. Remediate the Retention Pond located south of the North CKD Area, including: 
a. Excavate residual CKD sediment and debris and remove adjacent residual coal.  
b. Stockpile the excavated material for drying in the Coal Storage Area. 
c. Once dry (with the optimal moisture content for mixing and compaction), transport the material 


to be mixed with CKD and placed as fill in the North CKD Area under the LLDPE liner and soil cap. 
d. Regrade the final excavated surface of the Coal Storage Area to the contours shown on the grading 


plans.  
4. Construct a slope support system (shotcrete wall with grouted soil nails), which would also serve as 


a cap over a portion of the CKD, along the southwest boundary of North CKD Area. 
5. Cap the sediment in North CKD Area with a LLDPE liner, 18 inches of confinement layer (general 


backfill) material, and 8 inches (minimum) of vegetative soil layer (topsoil) from the Temporary 
Stockpile Areas and offsite sources for a total of 26 inches of soil cover. 


6. After placement of topsoil, revegetate the North CKD Area with native plant species. 
7. Construct drainage improvements to handle a 1,000-year 24-hour storm and avoid significant 


potential water quality impacts, as approved by the Water Board and in accordance with the 
aforementioned Water Board requirements, including: 
a. Remove or abandon and plug the existing 30-inch diameter pipe from the North Pond to No-name 


Creek. 
b. Install a new water conveyance (42-inch diameter bypass) pipe from the North Pond to No-name 


Creek (a tributary to Farmers Pond), including an outfall into No-name Creek; 
c. Place a geosynthetic clay liner of up to one foot in thickness in the North Pond along its southern 


(downstream) lateral face to further restrict water from the CKD landfill and to enhance CRLF 
aquatic habitat to facilitate suitable breeding conditions.  


d. Grade the slopes to direct water away from the North CKD Area, including construction of 
perimeter ditches, catch basins, drop structures, stilling basins, and a French drain system along 
the perimeter of the landfill; 


e. Improve the perimeter and Shop Area ditches that convey water from the North CKD Area to the 
Retention Pond; and 


f. Install an outlet riser and outfall pipe exiting the Retention Pond. 
8. Line the Seasonal Ponds (clear, grub and install LLDPE) to improve retention of water during large 


storm events; and develop a shallow seasonal wetland along the eastern boundary of the ponds to 
mitigate for the loss of a seasonal wetland. 


 
Additional detail on proposed Closure Plan activities is provided in Detailed Description of Closure 
Activities (Appendix A).
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Best Management Practices 


The proposed Project design plans (ARC 2018, Attachment 3) and specifications (ARC 2018, Attachment 
2) include BMPs to avoid and minimize potential impacts to biological resources, to protect water and 
air quality, and to minimize erosion including the following: 


• Unless otherwise authorized by the Water Board, conduct Project activities during the dry season 
[from April 15 to October 15 (or the first rain)] to minimize impacts to CRLF and biological resources. 


• Install protective fencing around the work areas and confine Project activities to within these areas. 


• Perform preconstruction biological surveys, provide environmental and erosion control trainings to 
construction personnel, check the work area for sensitive and common wildlife species, and ensure 
necessary protective measures are implemented by an agency-approved biological monitor and/or 
trained construction monitor. 


• Implement air quality and dust control measures identified in the Dust Mitigation Plan (ARC 2018, 
Appendix F).  


• Implement erosion control measures identified in the Multi-Season Construction Wet Weather 
Preparedness Plan (ARC 2018, Appendix E) and grading plans.  


• Implement a construction Storm Water Pollution Prevention Plan (ARC 2019a) in accordance with the 
requirements of the State of California National Pollutant Discharge Elimination System General 
Permit for Storm Water Discharges Associated with Construction and Land Disturbance Activities. 


• Import soil required for fill in phases and during non-peak commute hours to minimize GHG emissions 
and traffic impacts (ARC 2018, Appendix F). 
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3 METHODS 


Review of Literature and Data Sources 


EcoSystems West botanists reviewed literature and special-status species databases to identify sensitive 
habitats, plants and wildlife species with potential to occur in the Study Area. Sources consulted include: 
 


• CNDDB occurrence records (2019a) and resource maps from the Biogeographic Information and 
Observation System (BIOS) (CNDDB 2019b) for the Davenport USGS 7.5-minute quadrangle and (for 
plants) six surrounding quadrangles; 


• USGS quadrangle occurrence records in the California Native Plant Society’s (CNPS) Online Inventory 
of Rare and Endangered Vascular Plants of California (CNPS 2019) for the Davenport quadrangle and 
the six surrounding quadrangles; and 


• Local and regional floras (Thomas 1961; Munz and Keck 1973; Hickman 1993; Baldwin et al. 2012). 
 


Sources consulted for current agency status information include U.S. Fish and Wildlife Service (USFWS) 
(2019a,b,c) for federally-listed species (including federal Proposed and Candidate species), and California 
Department of Fish and Wildlife (CDFW)(2019a,b,c,d) for state species listed as ‘Threatened’, ‘Endangered’, 
‘Species of Special Concern’, and those species state ranked by NatureServe as critically imperiled, imperiled, 
and vulnerable (Faber-Langendoen 2012,  CDFW CNDDB 2019). We obtained an Official USFWS Species List 
(dated October 8, 2019) (Appendix B). 
 
For special-status plants, we reviewed the CNPS Inventory (Tibor 2001; CNPS 2019): List 1A (Plants Presumed 
Extinct in California), List 1B (Plants Rare, Threatened, or Endangered in California and Elsewhere), or List 2 
(Plants Rare, Threatened, or Endangered in California, But More Common Elsewhere). We also reviewed List 
3 (Plants About Which We Need More Information -- A Review List) and List 4 (Plants of Limited Distribution 
-- A Watch List) of the CNPS Inventory2 (Tibor 2001; CNPS 2019). 
 
For wildlife species, we reviewed the USFWS list of Birds of Conservation Concern (BCC) (USFWS 2008)3 
and the list of bat species considered ‘High Priority’ by the Western Bat Working Group (WBWG) (2017).  
 
These plant and wildlife species fall under the provisions of the California Environmental Quality Act (CEQA) 
Guidelines. Based on information from the above sources, we developed target lists of special-status plants 
(Appendix C) and wildlife species (Appendix D) with potential to occur in the vicinity of the Study Area.  
 
This preliminary assessment followed CNDDB (2019a,b) and other standard survey protocols. We 
reviewed distribution information for sensitive species to determine which species would have the 
potential to occur in or near the alignments and which species could be eliminated from consideration, 
based on soils, vegetation and habitat types in the alignments and surroundings, locations of known 
occurrences, dispersal distances (for wildlife), and professional knowledge of the region and local sensitive 
species.  


 
2 List 3 and List 4 plant species are considered to be of lower sensitivity, and generally do not fall under specific state or 
federal regulatory authority. Specific mitigation considerations are generally not required for species in these last categories 
(Tibor 2001; CNPS 2018). 
3 BCC are migratory nongame birds of concern because of (1) documented or apparent population declines, (2) small or 
restricted populations, and (3) dependence on restricted or vulnerable habitat (USFWS 2008). 
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Field Visits 


BOTANY 


An EcoSystems West plant ecologist conducted a focused rare plant surveys of the Study Area based on 
site visits during appropriate phenological periods in March through July from 2017 to 2019. The entire 
Study Area was thoroughly evaluated for special-status plants during field surveys. All vascular plant 
species in identifiable condition on the survey dates were identified to species or infraspecific taxon, 
regardless of their regulatory status. The identifications were facilitated by the use of keys and 
descriptions in Thomas (1961); Munz and Keck (1973); Hickman (1993); and Baldwin et al. (2012). The 
timing of the floristic surveys was adequate for identification of all of the special-status species listed in 
Appendix C. 
 
The EcoSystems West ecologist characterized and mapped all habitat/natural community types, including 
wetlands and aquatic features, occurring within the Study Area. We also recorded data on physiognomy, 
dominant and characteristic species, topographic position, slope, aspect, substrate conditions, hydrologic 
regime, and evident disturbance for each habitat type. In classifying the habitat types on the site, we 
consulted the generalized plant community classification schemes of Holland (1986); Sawyer et al. (2009); 
and CDFW (2019c). Our final classification and characterization of the habitat types of the Study Area was 
based on field observations and CDFW relevé and rapid assessment protocols (CDFW 2018 and 2019e). 
 
WILDLIFE 


EcoSystems West wildlife biologists conducted site visits in June, August, September and October 2018; 
and March, June, September, and November 2019. Our objective during these visits was to assess and 
identify potential habitat for the sensitive species listed in Appendix D following standard survey 
techniques for each species. 
 
Monarch Butterfly Winter Roost Assessment 
In November 2019, EcoSystems West biologists assessed the Monterey cypress and eucalyptus groves 
within the Study Area as potential monarch butterfly autumnal and winter roost sites. To assess habitat 
suitability, we evaluated the site for the requisite biotic and abiotic factors: 
 


 periodic exposure to (dappled) sunlight (often southeast aspect); 
 cool shady roost areas for periods of warm weather; 
 primary and secondary wind protection; 
 proximity to nectaries (fall or winter blooming flowers); 
 humidity; and 
 water sources. 
 
We examined the structures of the groves and focused our efforts on trees that are protected from the 
wind and receive dappled sunlight. Using binoculars, we thoroughly searched trees for the presence of 
monarch butterflies. We arrived early enough in the day (before the temperature reached above 55° F) in 
order to identify “clumps” of roosting butterflies in the tree foliage. We also surveyed the area for nectar 
plants.  
 
CRLF Surveys 
EcoSystems West biologists conducted surveys of the Study Area for all life stages of CRLF in 2017, 2018, 
and 2019. We assessed potential upland, dispersal, movement, and aquatic breeding and non-breeding 
habitats. Formal protocol-level surveys were not conducted as part of this effort. Decontamination 
guidelines were implemented for all field surveys. 
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EcoSystems West biologists followed the methods for site assessment outlined in the USFWS protocol 
(2005). Biologists reviewed the current and historic range of the species, reviewed previous survey results 
and consulted occurrence record databases within the designated 1.6-kilometer (1-mile) radius, and 
evaluated, described, and mapped potential habitats within the Study Area and designated radius using 
both field surveys and aerial photographs. Non-native predators were also noted, if present. 
 
Raptors/Bird Assessment 
EcoSystems West biologists evaluated the Study Area and reviewed distribution and occurrence data to 
determine which raptors and avian species could potentially nest on the site and which species could be 
eliminated from consideration. For certain bird species (such as those listed as “Fully Protected”) we also 
considered wintering and foraging activities.  
 
We conducted avian surveys during March and June 2019 to determine which sensitive and common bird 
species were utilizing the Study Area for breeding activities. We selected observation points and 
documented observations, including foraging, courtship displays, and breeding behavior by birds/raptors. 
A comprehensive breeding bird survey was not performed because nest sites for most avian species are 
dynamic and nest locations vary from year to year. 
 
Mammal Assessment 
EcoSystems West biologists evaluated the Study Area for sensitive and common bat roost features. We 
visually inspected the tree stands for potential roost features or evidence of bats (e.g., tree cavities, 
hollows, and crevices; senescent limbs, peeling bark, or guano deposition) (Brown et al. 1996). Biologists 
consulted P. Heady, bat biologist, to determine which species would be likely to occur within potential 
habitat in the Study Area (Heady 2018). EcoSystems West identified potential and occupied habitat for 
the San Francisco dusky-footed woodrat (Neotoma fuscipes annectens), including stick houses on the 
ground or in trees, scrub, and the understory of woodland habitat. We reviewed distribution and 
occurrence information for the American badger (Taxidea taxus) and assessed the Study Area and 
surroundings for potential habitat. 
 
Wildlife Movement 
EcoSystems West biologists assessed the Study Area for wildlife movement by looking for and 
documenting observations of individuals and sign including trails, tracks, and/or scat. 
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4 REGULATORY BACKGROUND 


Sensitive habitats include those included in the County of Santa Cruz Sensitive Habitat Ordinance and LCP 
(1994). These include, but are not limited to, wetlands, riparian corridors, native grassland in the coastal 
zone, oak woodlands, coastal scrub, habitats for legally-protected species and CDFW ‘Species of Special 
Concern’, areas of high biological diversity, areas providing important wildlife habitat, and unusual or 
regionally-restricted habitat types. Habitat types considered sensitive also include those listed on the 
CDFW list of sensitive natural communities (i.e., those habitats that are rare or endangered within the 
borders of California) (CDFW 2019c). EcoSystems West botanists reviewed the CNDDB list of ‘CDFW 
sensitive’ natural communities and the Santa Cruz County General Plan and LCP (1994) for sensitive 
habitat designations prior to conducting the site assessment visit. 
 
County of Santa Cruz Sensitive Habitat Protection Ordinance 


The County of Santa Cruz Sensitive Habitat Protection ordinance (County Code §16.32) is intended to 
“minimize the disturbance of biotic communities which are rare or especially valuable because of their 
special nature or role in an ecosystem, and which could be easily disturbed or degraded by human 
activity.” Sensitive habitats under the Santa Cruz County Code relevant to the Project include areas that 
provide habitat for locally unique biotic species/communities, such as oak woodlands and native grassland 
in the Coastal Zone; areas adjacent to essential habitats of rare, endangered or threatened species, or 
other rare species considered under CEQA; dunes, wetlands, lagoons, rivers, and riparian corridors; and 
areas defined by the LCP as ESHA under the Coastal Act.  


The project is required to mitigate any unavoidable environmental impacts to sensitive habitats. The 
ordinance calls for protection of sensitive habitats “undisturbed by the proposed development activity” 
or on an adjacent parcel through measures such as conservation easements. Additionally, restoration 
“commensurate with the scale of the proposed development” is required for degradation of sensitive 
habitats caused by the project. Exemptions to this ordinance may be granted concurrently with authorized 
riparian and wetland buffer exceptions. 


County of Santa Cruz Riparian Corridor and Wetlands Protection Ordinance 


The County of Santa Cruz Riparian Corridor and Wetlands Protection (County Code §16.30) limits 
development activities in riparian corridors and wetlands and provides buffer/setback requirements 
based on slope and vegetation composition. The Santa Cruz County Planning Commission may authorize 
a riparian and/or wetland setback exception on a case by case basis. Exceptions are granted pending an 
approved application stating the applicant’s proposed activities, best management practices (BMPs), and 
measures for mitigating impacts to the riparian corridor and/or wetland buffer.  
 
Potential Wetlands and “Other Waters” of the U.S. 


Wetlands and “other waters” of the U.S., including streams, ponds and lakes, are regulated by the US 
Army Corps of Engineers (USACE) under Section 404 of the Clean Water Act. Wetlands are defined as, 
“those areas that are inundated or saturated by surface or ground water at a frequency and duration 
sufficient to support, and that under normal circumstances do support, a prevalence of vegetation 
typically adapted for life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs, 
and similar areas" [Environmental Protection Agency (EPA), 40 CFR 230.3, and CE 33 CFR 328.3]. 
 
Areas that are inundated for sufficient duration and depth to exclude growth of hydrophytic vegetation, 
such as lakes and ponds, or convey water, such as streams, are also subject to Section 404 jurisdiction. 
Along the Central California coast, these “other waters” can include intermittent and ephemeral streams, 
as well as lakes, and rivers. “Other waters” are identified by the presence of an ordinary high water (OHW) 
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mark, a defined river or stream bed, a bank, or by the absence of emergent vegetation in ponds or lakes. 
An OHW mark is defined as the natural line on the shore established by fluctuations of water. The Project 
Area was concurrently evaluated for the presence of wetlands and non-wetland “other waters” at the 
time of the assessment site visit (Environmental Laboratory 1987, USACE 2010). 
 
Waters of the State of California 


Section 401 of the Clean Water Act (CWA) and the Porter-Cologne Water Quality Act (SWRCB 2018) assign 
overall responsibility for water rights and water quality protection to the State Water Resource Control 
Board (SWRCB), and direct the nine statewide Regional Water Quality Control Boards (RWQCBs), who are 
tasked to develop and enforce water quality standards within their boundaries. Under California State 
law, “Waters of the State" pertains to “any surface water or groundwater, including saline waters, within 
the boundaries of the state.” As a result, water quality laws and permitting authority apply to both surface 
and groundwater. 
 
Following the 2001 U.S. Supreme Court decision in Solid Waste Agency of Northern Cook County v. Army 
Corps of Engineers (SWANCC decision), the SWRCB released a legal memorandum confirming the State’s 
jurisdiction over isolated wetlands. The memorandum stated that under the California Porter-Cologne 
Water Quality Control Act, the discharges to wetlands and other “waters of the state” are subject to State 
regulation. This ruling includes wetlands isolated from navigable waters or their tributaries. In general, 
the RWQCB regulates discharge into isolated waters in much the same way as they do for Federal 
jurisdictional waters, using Porter-Cologne rather than Section 404 authority (SWRCB 2001). In the 
absence of a federal permit requirement, impacts to waters of the state, including wetlands, requires a 
Waste Discharge Requirement (WDR) authorization from the RWQCB (SWRCB 2018).  
 
In the Supreme Court decisions for Rapanos v. United States [547 U.S. 715 (2006)] and Carabell v. United 
States Army Corps of Engineers [391 F. 3d. 704 (6th Cir. 2004)] (collectively Rapanos decision), the Court 
recommended further restrictions on federal jurisdiction and required that a “significant nexus” test be 
applied to those wetlands and “other waters” which are not navigable waters. A joint memorandum 
issued in June 2007 and revised in December 2008 provides guidance to the USACE and EPA for 
implementing the Supreme Court’s significant nexus test. Wetlands and others waters lacking a significant 
nexus to navigable waters of the U.S. may still be regulated by state RWQCBs.  
 
On October 22, 2019 the Department of Defense (DOD), EPA and USACE published a final rule to repeal 
the 2015 Clean Water Rule, defining “Waters of the U.S.” (DOD et al. 2019). This 2015 Rule was never 
implemented due to the 2017 Presidential Executive Order entitled “Restoring the Rule of Law, 
Federalism, and Economic Growth by Reviewing the ‘Waters of the United States’ Rule.” Along with the 
repeal of the 2015 Rule, the 2019 Final Rule re-codifies the regulatory text that existed prior to the 2015 
Rule outlined in the 2008 Rapanos joint memorandum (effective December 23, 2019). 
 
On December 11, 2018, the EPA and the Corps signed the Proposed Rule: Revised Definition of "Waters 
of the U.S." to clarify federal authority under the Clean Water Act consistent with the February 2017 
Executive Order (USACE et al. 2019). The proposed definition would replace the pre-2015 regulations. The 
Public Comment period on the Proposed Rule closed on April 15, 2019. A Final Rule is expected in 2020. 
 
California Coastal Act  


Under the Coastal Zone Management Act of 1972 and California Coastal Act of 1976, the California Coastal 
Commission (CCC) is entrusted to review proposed development in the Coastal Zone with the goal of 
protecting and enhancing the coastal environment while allowing utilization and public access for Coastal 
Zone-dependent uses.  
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Environmentally Sensitive Habitat Areas (ESHA)4 and wetlands are given special protection, with a 
different set of rules for each. Allowed uses within ESHA are limited to those that are resource-dependent; 
and uses within wetlands are limited to a specific list of activities, which includes “restoration” and “similar 
resource-dependent activities” [California Public Resources Code (PRC) § 30240 (ESHA) as amended 1991 
and § 30233 (wetlands) as amended 2006]. ESHA “shall be protected against any significant disruption of 
habitat values, and only uses dependent on those resources shall be allowed within those areas.” 
“Development in areas adjacent to [ESHA] … shall be sited and designed to prevent impacts which would 
significantly degrade those areas; and shall be compatible with the continuance of those habitat … areas.”  
 
In Coastal Act wetlands – all areas meeting at least one wetland parameter – a handful of specifically 
authorized uses, including “restoration” and “similar resource-dependent activities,” are permitted, but 
only where there is no feasible less environmentally damaging alternative, and where feasible mitigation 
measures have been provided to minimize adverse environmental effects.”  
 
In Bolsa Chica Land Trust v. Superior Court (1999) 71 Cal.App.4th 493, 514-515, the California Court of 
Appeal held that, where an area in the Coastal Zone is both a wetland and an ESHA, the Coastal Act 
provision governing wetlands controls, and the provision governing ESHA does not also apply. 
 
Within the Coastal Zone, the Coastal Act considers areas that include at least one positive wetland 
indicator (vegetation, soils, and hydrology) as an ESHA wetland. As a result, the CCC will often assume 
jurisdiction over a greater extent of wetlands in the Coastal Zone than the USACE or RWQCB. This is 
problematic in years of well above average rainfall because wetland hydrology is defined as areas that are 
inundated or saturated within the upper 12 inches of the soil profile for a minimum of only 14 consecutive 
days. Moreover, areas dominated by weedy “facultative” plant species including Italian ryegrass (Festuca 
perennis), curly dock (Rumex crispus), and Mediterranean barley (Hordeum marinum ssp. gussoneanum) 
may be dominated by “upland” plants in drier (normal) years. In general, hydric soil characteristics 
including redoximorphic mottles will not develop in one year and therefore, areas that would not be 
wetlands in most years would lack this indicator even during very wet periods.  
 
Santa Cruz County Significant Tree Ordinance 


The County of Santa Cruz prohibits the removal of “significant trees” in the Coastal Zone (County Code 
Section 16.34). Within the urban and rural services line, significant trees are those greater than 20 inches 
in diameter at breast height (DBH) for single stemmed trees; any sprout clump of five or more stems each 
of which is greater than 12 inches DBH; or any group consisting of five or more trees on one parcel, each 
of which is greater than 12 inches DBH. Outside the urban services or rural services line where visible from 
a scenic road, any beach, or within a designated scenic resource area, significant trees include those equal 
to or greater than 40 inches DBH (approximately 10 feet in circumference); any sprout clump of five or 
more stems, each of which is greater than 20 inches DBH (approximately five feet in circumference); or, 
any group consisting of 10 or more trees on one parcel, each greater than 20 inches DBH. No stipulations 
are made for native versus non-native and/or ornamental trees. Exceptions are made for trees that are 
diseased or deemed hazardous to public safety; or pursuant to a Timber Harvest Plan or Fire Protection 
Plan submitted to and approved by the California Department of Forestry. Removal of significant trees 
would require a permit issued by the County of Santa Cruz Planning Department and would likely require 
mitigation including, but not limited to, planting of replacement trees at a ratio and species composition 
determined by the Planning Department. 


 
4 Under the Coastal Act, ESHA is defined as “any area in which plant or animal life or their habitats are either rare or 
especially valuable because of their special nature or role in an ecosystem and which could be easily disturbed or 
degraded by human activities and developments.” 
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5 RESULTS 


Floristic Inventory and Habitat Characterization 


An EcoSystems West botanist recorded a total of 77 species of vascular plants within the Study Area. A 
complete species list of plants encountered during the site visit is presented in Appendix E. Nineteen of 
these identified species are native, and 58 species are non-native to the Davenport region. No special-
status plant species were observed within the Study Area during the focused rare plant surveys. The 
majority of the naturalized portions of the Study Area consists of non-native grassland. There are several 
seasonal ponds within the Study Area that support arroyo willow riparian scrub and seasonal wetland 
vegetation around the pool margins. The Study Area is also bordered to the south by a deep, incised arroyo 
containing an unnamed drainage (No-name Creek). The upper embankments of the arroyo support 
coastal scrub interspersed with dense stands of invasive poison hemlock. The lower embankments 
support dense arroyo willow riparian scrub with scattered arborescent shrubs and small trees. A large 
retention pond is situated in an industrialized portion of the Study Area downslope and west of the 
proposed North CKD landfill. This feature currently contains very alkaline water quality due to CKD and 
coal sediments and the embankments are vegetated with non-native Ngaio and Monterey Cypress trees 
and scattered weedy grasses and forbs.  
 
We recognize eight predominant habitat types occurring within the Study Area (Figure 3): 
 


• Non-native grassland  
• Arroyo willow riparian scrub 
• Coastal scrub 
• Palustrine emergent wetland 
• Aquatic 
• Non-native forest 
• Ruderal 
• Developed 


 
Within the Study Area, developed areas are those which have been significantly modified for human uses, 
such as roads, buildings, and other infrastructure. Non-native grassland, non-native forest, and ruderal 
habitats are considered naturalized (CDFW semi-natural stands) as they are typically associated with past, 
or ongoing and often repeated, anthropogenic disturbance and the majority of this vegetation has been 
introduced, oftentimes intentionally. The arroyo willow riparian scrub, mixed coastal scrub, and palustrine 
emergent wetland habitats are generally considered native as they do not exist solely as a result of human 
influence and are dominated by native species. Aquatic habitat including seasonal ponds and intermittent 
creeks exhibit some degree of past disturbance that have created or altered these habitat types; however, 
some non-natives species usually occur, and may even be dominant, within these areas. 
 
NON-NATIVE GRASSLAND  


Within the Study Area, the non-native grassland habitat type corresponds to the Avena-Bromus 
(42.027.00) Semi-natural Herbaceous Alliance of Saywer et al. (2009) and CDFW (2019c), and to a phase 
of the non-native grassland type described by Holland (1986). Within the Study Area, non-native 
grasslands are recovering from past CKD landfill and agricultural activities. Very few native species were 
present within non-native grassland, and indicator species for native coastal prairie including California 
oatgrass (Danthonia californica) and purple needlegrass (Stipa pulchra) were not observed. Non-native 
grassland occurs on nearly-level to moderate hillslopes throughout the majority of the northernmost 
naturalized portion of the Study Area.  
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Non-native grassland is dominated by wild oats (Avena spp.), Italian ryegrass (Festuca perennis), brome 
grasses (Bromus hordeaceus, B. diandrus), barleys (Hordeum murinum ssp. leporinum, H. marinum ssp. 
gussoneanum), six-weeks fescue (Festuca bromoides), cutleaf geranium (Geranium dissectum), poison 
hemlock (Conium maculatum), four-seeded vetch (Vicia tetrasperma), and filarees (Erodium spp.) A large 
percentage of plant species identified within this habitat type are listed as invasive weeds with “moderate 
to high ecological impacts” by the California Invasive Plant Council (Cal-IPC) (2019). Under conditions 
where the subsurface soil and native seedbank have not been significantly altered by tilling/disking for 
agriculture or grading, it may be possible to revert non-native grassland to coastal terrace prairie by 
applying various management and restoration techniques including, but not limited to, managed grazing, 
mowing, prescribed fire, herbicides, and/or seeding and planting of native species. However, these 
restoration strategies have demonstrated varied success. Due to past disturbance, it is unlikely a native 
seedbank is persisting in grasslands within the Study Area. Non-native grassland is not a CDFW or County 
of Santa Cruz sensitive habitat type. 
 
A number of common bird species utilize non-native grassland to forage for invertebrates and/or seeds, 
such as Brewer’s blackbird (Euphagus cyanocephalus), mourning dove (Zenaida macroura), American 
crow (Corvus brachyrhynchos), sparrow (Zonotrichia sp), and red-winged blackbird (Agelaius phoeniceus) 
(Appendix F). Small mammals, such as Botta’s pocket gopher (Thomomys bottae), ground squirrel, and 
California meadow vole (Microtis californicus) commonly occur in grasslands. Small mammal burrows 
were observed throughout the grassland habitats of the Study Area. Common lizard species such as coast 
range fence lizard (Sceloporus occidentalis bocourtii) and alligator lizard (Elgaria multicarinata 
multicarinata) are present. Both small mammals and lizards in turn provide prey for garter snake 
(Thamnophis sp.), gopher snake (Pituophis catenifer catenifer), or northern harrier [Circus hudsonius 
(previously cyaneus)] and other raptors, along with bobcat (Lynx rufus) and coyote (Canis latrans). 
Mammal burrows are also utilized by common and sensitive amphibian and reptile species for refuge. 
Kildeer (Charadrius vociferous), mourning dove (Zenaida macroura), western meadowlark (Sturnella 
neglecta), song sparrow (Melospiza melodia), and northern harrier may utilize grasslands for nesting. 


We have observed black-tailed deer (Odocoileus hemionus) within the grasslands of the Study Area as well 
as sign (scat) from coyote.  According to the tracking efforts of the Puma Project (2019) the Study Area is 
within the documented home ranges of eight male and two female mountain lions (Puma concolor). This 
species is likely to hunt within the grasslands. 


The edge habitats5 or ecotones between the grasslands and adjacent eucalyptus stands, Monterey 
cypress, and scrub and riparian scrub habitats provide a range of foraging, refuge, and nesting 
opportunities for wildlife species. 


COASTAL SCRUB 
The coastal scrub habitat type in the study area is typified by low to moderate sized woody shrubs with 
mesophilic leaves and small diameter flexible branches. These shrubs are often relatively short-lived with 
a shallow root structure and typically occur in shallow, often rocky soils. Due to marine influence, soils 
tend to be higher in concentration in salts than more inland areas. Coastal scrub tends to persist as a 
stable natural community in areas with cool, mesic microclimates and persistent fog. Growth habits of 
dominant shrubs range from prostrate to arboreal. Within the Study Area, this habitat type corresponds 
to a phase of northern coastal scrub habitat type (Holland 1986) and the Baccharis pilularis-Toxicodendron 
divsersilobum Association (32.060.17, G5) of the Baccharis pilularis Alliance (32.060.00, G5/S5) of Sawyer 
et al. (2009) and CDFW (2019c). The embankments of No-name Creek support coastal scrub dominated 
by coyote brush (Baccharis pilularis) and poison oak (Toxicodendron diversilobum) with California sage 


 
5 Edge habitats occur when two or more habitat types abut one another. Edge habitats provide an abundance and variety 
of food sources because they have diverse plant species and microhabitat variability, including cover, shelter, and shade, 
as well as sun exposure for warmth and air flow for circulation. 
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(Artemisia californica), California blackberry (Rubus ursinus), and lizard tail (Eriophyllum stachaedifolium) 
also present in the shrub stratum.  Grasses and forbs interspersed among openings in the shrub layer 
include brome grasses, wild oats, rock phacelia (Phacelia californica), red fescue (Festuca rubra), and 
sweet alyssum (Lobularia maritima).  Large patches of invasive poison hemlock (Conium maculatum) also 
occur on the upper embankments of No-name Creek, in particular on the northern bank in close proximity 
to the proposed outfall of the proposed bypass pipeline from the North Pond.  
 
Coastal scrub provides habitat for a range of wildlife species, offering varied food sources, in some cases 
nearly impenetrable cover from predators, and shelter. In some areas, coastal scrub is present near water 
sources, such as the creeks and ponds within the Study Area. Habitat mosaics (the intersection of multiple 
habitat types) and reliable water sources increase the habitat value of these coastal scrub habitats for 
wildlife. 


A number of bird species were observed using the coastal scrub for forage and shelter (Appendix F). 
Coastal scrub is a preferred habitat for small mammals, such as brush rabbit (Sylvilagus bachmani) and 
ground squirrel (Otospermophilus beecheyi). Skunks (Mephitis mephitis) and racoons (Procyon lotor) may 
use the coastal scrub for cover. Coast range fence lizard was also observed in this habitat. 


ARROYO WILLOW RIPARIAN SCRUB 
This habitat type corresponds to the Salix lasiolepis Alliance (61.201.00, G4/S4) and Association 
(61.201.01) (Sawyer et al. 2009, CDFW 2019c), and to a phase of Central Coast riparian scrub (Holland 
1986). Arroyo willow riparian scrub consists of areas dominated almost entirely by dense thickets of 
arroyo willow, with a relatively undeveloped understory of herbs and sub-shrubs. Within the Study Area,  
 
Arroyo willow riparian scrub is located in the drainage immediately upstream of the North Pond (Pond E), 
along the western embankments of the Seasonal Ponds (Ponds C and D), and along the lower 
embankments of No-name Creek. Arroyo willow is typically a small- to medium-sized tree or arborescent 
shrub with multiple trunks from the base. Areas supporting this habitat type range from dense, 
monospecific stands to mixed assemblages of arroyo willow, coffeeberry, elderberry, poison oak, and 
California blackberry.  
 
Along the ponds and creeks within the Study Area arroyo willow riparian scrub is likely to support a suite 
of wildlife species, including insects, amphibians, birds and mammals, especially as habitat conditions 
improve, post Closure Plan. Sierran chorus frog (Pseudacris sierra) and CRLF are known to occur in these 
habitats, as well as other amphibian species such as salamanders and newts. Riparian habitats provide a 
dense multi-tiered canopy with diverse foraging, roosting, sheltering, and/or nesting habitat for both 
residential and migratory bird species (Appendix F). The riparian vegetation provides cover from predators 
and insulating properties that shelter wildlife species from the sun and prevailing weather patterns. 
Foliage-roosting bat species may roost in these habitats and hunt over the adjacent water bodies. 


The riparian vegetation also buffers the adjacent aquatic habitat of No-name Creek and Farmers Pond, 
contributing shade, food, and sources of nutrients. Structurally, downed trees and willow mats create 
scour pools and log jams that are important for birds, amphibians, and aquatic insects. 
 
PALUSTRINE EMERGENT WETLANDS 


Wetlands are those areas that are transitional between aquatic and terrestrial systems where surface 
water is at a depth and duration sufficient to promote the development of hydric soils and a 
preponderance of hydrophytic wetland vegetation. Within the Study, emergent freshwater wetland types 
are limited to seasonal and seep wetlands. 
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Seasonal wetlands and seeps are characterized by shallow depressional topography with inundation 
and/or saturation only occurring during the rainy season. These features are typically dominated by 
annual and perennial grasses and forbs, many of which may occur in both wetlands and upland habitats 
(i.e., facultative wetland species). In general, seasonal wetlands and seeps often contain a high percentage 
of non-native, weedy species including Italian ryegrass, curly dock (Rumex crispus), brome fescue (Festuca 
bromoides), Mediterranean barley (Hordeum hordeum ssp. gussoneanum), and rabbitfoot grass 
(Polypogon monspeliensis). One seasonal wetland totaling approximately 0.17 acres was identified within 
North CKD Closure Area in the north-central portion of the Study Area.  
 
The seasonal wetland is presumed to exhibit overland and subsurface hydrologic connectivity with 
existing “v-lined” ditches that drain to the southwest into a large retention pond, and ultimately the Pacific 
Ocean. Because the seasonal wetland is considered to have a “significant nexus” with the Pacific Ocean, 
a Traditional Navigable Water (TNW), it is considered potentially jurisdictional under state and federal 
laws. 
 
During the rainy season, the seasonal wetland within the Study Area may provide a hydration points or 
refuge for amphibian species such as Sierran chorus frog and CRLF as well as for other common wildlife 
species when shallow, standing water is present immediately following significant rain events. 
 
AQUATIC 


Aquatic habitat is composed of natural and man-made open bodies of water. Natural water bodies include 
intermittent and ephemeral streams crossing the study area, originating inland in the coastal foothills and 
terminating in the Pacific Ocean, as well as man-made seasonal ponds and a perennial retention basin. 
The North Pond was formed sometime prior to 1972 when a deep arroyo was filled with CKD to create a 
landfill. The pond contains a now abandoned and buried culvert that connects to a mostly below-ground 
pipeline that conveys water to the south into No-name Creek and Farmer’s Pond. The North Pond does 
not remain ponded in normal years from approximately early July until the first significant seasonal 
precipitation in October or November. The Seasonal Ponds are ephemeral features that vary in 
hydroperiod and ponding depth depending the amount of seasonal rainfall. In above average rain years 
(including 2016-17 and 2018-19), these ponds merge to form one hydrologically contiguous feature. 
Hydrology includes direct precipitation, overland sheet flow, and elevated groundwater table. These 
ponds may also be partially supported by water leaking from the decaying North Pond conveyance pipe 
that runs along western border of these features. No-name Creek is an ephemeral to intermittent 
drainage that conveys water only during and immediately after rain events. This feature is bisected by 
several access roads that require passage through elevated culverts. As a result, water impounds below 
these culverts and in one section forms Farmer’s Pond, an approximately 2-acre perennial waterbody. 
 
Invertebrates and amphibians occupy the aquatic habitats of the Study Area, including Sierran chorus frog, 
CRLF, and newts (Taricha sp.). Migratory and residential bird species and mammals utilize these areas for 
foraging, hunting and hydration. Within the Study Area, aquatic features, along with the adjacent 
grassland, coastal scrub, and willow riparian habitats together form an ecologically rich mosaic with 
diverse opportunities sources of food, hydration, cover, and shelter. Water quality conditions, as well as 
the quality of the surrounding habitats will improve with the proposed Closure Plan, as developed, 
industrial, and ruderal areas are remediated and re-vegetated, and native habitats expand. 
 
NON-NATIVE FOREST 


Non-native forest is made up of planted and volunteer trees established either as ornamental groves or 
wind-breaks. This habitat type supports several monospecific and mixed stands of Monterey cypress 
(Hesperocyparis macrocarpa), Ngaio tree (Myoporum latum), and blue gum eucalyptus (Eucalyptus 
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globulus) groves. In its native range, Monterey cypress is a CNPS List 1B.2 special-status species; however, 
native Monterey cypress is restricted entirely to the Monterey peninsula and Del Monte Forest. Outside 
of its native range, this species is considered invasive by the California Invasive Plant Council (Cal-IPC 
2019). Blue gum eucalyptus trees are able to rapidly grow from seed or can re-sprout following 
disturbance (cutting, fire, etc.) to an existing tree. Understory vegetation is often sparse due to litter 
accumulation and possible allelopathic effects of oils found in eucalyptus leaf and root exudates. Blue 
gum eucalyptus trees are an exotic species and rated as a “moderately invasive” by the California Invasive 
Plant Council (Cal-IPC 2019). 
 
Within the Study Area, Monterey Cypress is prevalent within the lower, industrialized areas of the 
property near Cement Plant Road. A dense cypress grove extends northward from the perimeter of the 
retention pond to open lands currently supporting a County of Santa Cruz recycled water pond and CRLF 
mitigation swale. Ngaio trees are prevalent along the western and southern embankments of the 
retention pond. Both of these groves support a sparse, relatively undeveloped understory comprised of 
exotic grasses and escaped ornamental forms such as Jupiter’s beard (Centranthus ruber) and jubata grass 
(Cortaderia jubata). A eucalyptus grove is situated between the Seasonal Ponds and No-name Creek and 
is comprised primarily of blue gum eucalyptus (Eucalyptus globulus) with a sparse to locally dense 
understory of California blackberry. This naturalized forest type corresponds to Eucalyptus Semi-Natural 
Woodland Stands of Sawyer et al (2009) and CDFW (2018c). Non-native forests are not considered a CDFW 
or County of Santa Cruz sensitive habitat type: however, larger trees may be subject to the County of 
Santa Cruz Significant Tree Ordinance. 
 
Eucalyptus and Monterey cypress stands within the Study Area provide potential autumnal and winter 
roosting habitat for the monarch butterfly (Danaus plexippus). Individual monarchs have been observed 
over the course of field surveys but, based on 2019 surveys, the stands do not currently support winter 
roosts. Non-native forests within the Study Area provide foraging, roosting, and nesting habitat for 
migratory and residential birds and roosting habitat for common bat species. 
 
RUDERAL 


Ruderal areas are not described by Sawyer et al. (2009) or Holland (1986). Within the Study Area, ruderal 
communities consist of highly disturbed, weedy areas immediately adjacent driveways and developed 
areas on the site. Vegetation is dominated by aggressive, opportunistic species including poison hemlock 
(Conium maculatum), wild radish (Raphanus sativus), black mustard (Brassica nigra), pineapple weed 
(Matricaria discoidea), plantain (Plantago coronopus, P. lanceolata), fennel (Foeniculum vulgare), 
Bermuda grass (Cynodon dactylon), and filaree. Due to the proximity to roads and other ongoing 
disturbances, ruderal areas tend to persist over time and succession to other natural communities is 
limited.  
 
Ruderal (and developed) habitats support opportunistic bird species such as American crow, barn swallow 
(Hirundo rustica), and house finch (Haemorhous mexicanus), as well as for common mammal species such 
as skunk, raccoon, and squirrels. 
 
DEVELOPED 


Developed areas are extensive within the Study Area and consist of paved and compacted gravel roads, 
buildings and infrastructure for past cement plant operations, the Davenport Water Treatment Facility, 
post and wire fencing surrounding portions of the Study Area. Ornamental landscaping including 
maintained lawns and trees is present near the entrance to the facility; however, the majority of 
vegetation surrounding developed areas is comprised of naturalized, ruderal plants.    
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Sensitive Habitats 


COASTAL SCRUB 
Coastal scrub comprised of the Baccharis pilularis Shrubland Alliance is considered ESHA by the County of 
Santa Cruz Local Coastal Program (LCP) (Santa Cruz County 1994) and County of Santa Cruz sensitive 
habitat (Santa Cruz County Code §16.32). This habitat type is limited to the steep embankments of No-
name Creek, to a small area around the Water Reservoir, and to patches north- and southwest of the of 
the ditch system that conveys water from the North CKD landfill to the Retention Pond. Minimal 
temporary impacts may occur in the area northwest of the ditch system. Along the steep embankments 
of No-Name Creek, indirect impacts could result from the bypass pipeline outfall structure due to erosion 
or alteration of the hydrologic regime which may alter the native species composition and/or facilitate 
the establishment of invasive plants. 
 
ARROYO WILLOW RIPARIAN SCRUB  
Arroyo willow riparian scrub is considered an ESHA and sensitive habitat type by the County of Santa Cruz 
LCP, Sensitive Habitat Ordinance, and Riparian Corridor and Wetlands Protection Ordinance (Santa Cruz 
County Code 16.32). The Salix lasiolepis Shrubland Alliance is also described as a sensitive natural 
community by CDFW. These areas are also regulated as wetland habitats by the California Coastal 
Commission. Riparian communities are considered sensitive habitat due to their value to wildlife, limited 
distribution, and decreasing acreages statewide. Riparian vegetation is valued for wildlife habitat, flood 
protection, stream bank stabilization, erosion control, and water quality related to nutrient and sediment 
filtration by riparian vegetation.  Arroyo Willow riparian scrub is not anticipated to be adversely affected 
by the proposed project. 
 
Potential Wetlands and “Other Waters” of the U.S. 


One 0.17-acre potentially jurisdictional seasonal wetland was identified within the Study Area in open 
grassland immediately abutting the existing CKD temporary storage area. This area was determined to 
have evidence of persistent hydrophytic vegetation, wetland hydrology, and hydric soils as required by 
USACE delineation guidelines. The methods used to delineate jurisdictional wetlands and “waters” were 
based on the U.S. Army Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987) 
and the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western Valleys, 
Mountains and Coast Region, Version 2.0 (USACE 2010). This feature is fed by direct precipitation as well 
as overland and subsurface sheet flows. The feature is considered to have hydrologic connectivity to 
adjacent v-lined ditches that regularly convey water to a retention pond and ultimately the Pacific Ocean 
and therefore is considered potentially jurisdictional by the ACOE and CCC. Scrub-shrub wetlands 
dominated by arroyo willow and poison oak totaling 0.77 acres were also identified within the Study Area. 
These features were associated with the drainage above the North Pond, and along the western and 
northern embankments of the Seasonal Ponds. Open water habitat within the North Pond (Pond E), the 
Seasonal Ponds, the Retention Pond, and No-name Creek are considered potentially jurisdiction non-
wetland “other waters” as they are Relative Permanent Waters (RPWs) with a significant nexus to the 
Pacific Ocean, a Traditional Navigable Water (TNW).  
 
For a detailed account of potential wetlands and “Other Waters” of the U.S. please refer to the Delineation 
of Aquatic Resources Subject to State and Federal Jurisdiction for the North CKD Closure Plan Project Area 
(EcoSystems West 2019). 
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WATERS OF THE STATE OF CALIFORNIA 


No additional areas exclusively classified as Waters of the State, including isolated wetlands, were 
identified within the Study Area. All existing wetlands and waterways are considered to be jurisdictional 
under Section 404 of the Clean Water Act. 
 
COASTAL ACT WETLANDS 


Within the Study Area, one 0.26-acre patch of arroyo willow scrub on the western embankment above 
the Seasonal Ponds is considered a Coastal Act one-parameter wetland. Several areas were dominated by 
Italian ryegrass, brome fescue, and poison hemlock, all considered facultative invasive weeds. However, 
in these areas co-dominant plants are classified as upland species and no direct or indirect evidence of 
wetland development including drainage patterns or topographic position was observed. 
 
During the spring 2017 wetland delineation field visits, several areas in the northern portion of the 
western terrace were identified as possible Coastal Act wetlands due to a preponderance of facultative 
hydrophytic vegetation. However, rainfall totals recorded at the nearby Bonny Doon Weather Station 
during the 2016-17 rainy season measured approximately 155 percent of normal. During subsequent site 
visits in winter and spring 2018 and 2019 following normal seasonal rainfall totals, these areas now appear 
to be dominated primarily by upland plants and evidence of persistent wetland hydrology and hydric soil 
development was lacking. These areas are not considered to be one-parameter Coastal Act wetlands 
under normal conditions.  
 
Significant Trees 


The Study Area is located beyond the County of Santa Cruz urban and rural services line and is not visible 
from a designated scenic road, beach, or within a designated scenic resource area. Moreover, no 
individual trees or groves potentially removed for the proposed Project are large enough to be considered 
significant under the ordinance. 
 
Special-Status Wildlife 


During our 2018 and 2019 surveys, we observed five sensitive wildlife species listed in Appendix D: 


• monarch butterfly (Danaus plexippus), 
• California red-legged frog (Rana draytonii), 
• northern harrier (Circus hudsonius), 
• white-tailed kite (Elanus leucurus), and 
• Allen’s hummingbird (Selasphorus sasin). 


In addition, our evaluation of the Study Area determined that potential habitat exists for the following 
special-status wildlife species listed in Appendix D: 


• American peregrine falcon (Falco peregrinus anatum), 
• grasshopper sparrow (Ammodramus savannarum), 
• olive-sided flycatcher (Contopus cooperi), 
• San Francisco dusky-footed woodrat (Neotoma fuscipes annectens), and 
• western red bat (Lasiurus blossevillii). 


 
Observations of sensitive wildlife species are depicted in Figure 4.
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MONARCH BUTTERFLY 


The monarch butterfly was petitioned to be listed as a Threatened species under the federal Endangered 
Species Act in 2014, and it is currently under review by USFWS after a positive 90-day finding (USFWS 
2014). A final ruling is expected in December 2020. The winter roost sites of the monarch butterfly are 
listed by NatureServe as imperiled/vulnerable (S2/S3) within California6 (CDFW CNDDB 2018). Because of 
this listing as a Special Animal, winter roost sites are considered ESHA under the California Coastal Act 
Santa Cruz County Local Coastal Program. The overwintering monarch population has seen an 
overall decline of 97%  in coastal California (Schultz et al. 2017) and of 74% in less than the last 20 years 
(IELP and Xerces Society 2012, Pelton et al. 2016). 
 
The life history of the monarch butterfly can be divided into two temporally defined periods: a 
spring/summer reproductive period and a fall/winter non-reproductive (wintering) period. During the 
spring and summer, monarchs exploit the widely distributed North American milkweed flora (Asclepias 
spp.) as food for their larvae. In the fall, the adult butterflies that are produced during the latter part of 
summer migrate to wintering habitats in coastal California or central Mexico to spend the winter months. 
Monarchs spend from 1 to 9 months as adults, depending on when they become reproductive. If they 
become reproductive immediately, they live 1-2 months as adults. Monarch adults that emerge from 
August through October typically migrate and overwinter before becoming reproductive the following 
spring. These monarchs live approximately 8-9 months as adults. 
 
Monarchs arrive at overwintering sites in September and the first half of October to form fall aggregations. 
By mid-November they form more stable aggregations, which persist through January or February (Pelton 
et al. 2016). The monarch butterfly utilizes eucalyptus, Monterey pine, or Monterey cypress tree groves 
for winter roost sites, typically within 1.5 miles (2.4 kilometers) of the Pacific Ocean. Monarchs form 
aggregations on the underside of peripheral branches. The suitability of the stand is determined by both 
abiotic and biotic factors including: 
 


• periodic exposure to (dappled) sunlight (often southeast aspect); 
• cool shady roost areas for periods of warm weather; 
• primary and secondary wind protection; 
• proximity to nectaries (fall or winter blooming flowers); 
• humidity; and 
• water sources. 


 
Winter roost sites are sufficiently heterogeneous to permit shifts of roost location in accord with 
prevailing weather conditions and seasonal variation in insulation. The roost site consists of the trees upon 
which the butterflies cluster, as well as the surrounding trees that provide wind protection. In addition, 
overwintering habitat includes nectar plants and water sources surrounding the roost site, since monarchs 
may fly some distance to obtain these resources (Pelton et al. 2016, Griffiths and Villablanca 2015). 
 
We observed individual monarch butterflies over the course of our surveys, flying within and near the 
eucalyptus and cypress stands within the Study Area (Figure 4). No winter roosts were observed during 
November 2019 field surveys. One additional winter roost survey will be performed in 2019. 
 


 
6  S2 = Imperiled—Imperiled in the state because of rarity due to very restricted range, very few populations (often 20 or 


fewer), steep declines, or other factors making it very vulnerable to extirpation from the state. 
 
 S3 = Vulnerable—Vulnerable in the state due to a restricted range, relatively few populations (often 80 or fewer), recent 


and widespread declines, or other factors making it vulnerable to extirpation from the state. 
 



https://xerces.org/2017/09/08/monarch-butterflies-disappearing-from-western-north-america/
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These stands of eucalyptus and Monterey cypress trees provide potential autumnal and winter roost 
habitat with suitable roost features. The stands are developed and large enough that the internal portions 
of the stands are sheltered from the predominant onshore winds that are typical of the north coast 
terraces. The tree stands have a well-developed multi-tiered canopy with mid-tier branches receiving 
dappled sunlight. The grassland, scrub, ornamental/landscaped and non-native forest habitats support 
some nectary vegetation and the wetland, creek, and ponds provide water sources. Limited nectar plants 
may deter winter roost formation in these stands. 
 
Residents of Davenport reported seeing more monarchs earlier in the fall in or near the stand of 
eucalyptus trees that borders the Study Area immediately to the southeast. This is a known winter roost 
site (Xerces Society 2019). At this roost site, in 2016 approximately 2,417 monarchs were counted during 
the annual Western Monarch Thanksgiving Count, in 2017, 2,876 monarchs were counted, and in 2018 
694 monarchs were counted (Xerces Society 2019). It is possible that monarchs utilized this stand as an 
autumnal roost prior to settling in a more established winter roost location. Because of the precipitous 
decline in western monarch populations, only the most established winter roosts continue to be regularly 
occupied. 


CALIFORNIA RED-LEGGED FROG 


The California red-legged frog (CRLF) may use a variety of habitat types, including aquatic, riparian, and 
upland habitats. Breeding habitat includes ponds (including stock ponds), slow-flowing stream reaches 
(including lagoons), or deep pools in streams with vegetation such as bulrush (Schoenoplectus californica) 
and cattail (Typha sp.), or other substrates for egg mass attachment, and of sufficient duration (mid- to 
late summer on the north coast) that tadpoles can complete metamorphosis. Other primary constituent 
elements include riparian and upland habitats adjacent to occupied aquatic features that protect the 
hydrological, physical, and water quality of aquatic areas and provide foraging, shelter (shade, moisture, 
and cooler temperatures), and cover. Upland and riparian habitats must be of sufficient size and width to 
protect the function of the aquatic habitat and allow for dispersal and movement between aquatic 
habitats (Fellers and Kleeman 2007, USFWS 2002, USFWS 2010). 
 
Upland habitat consists of natural areas near the edge of the riparian vegetation or the watershed 
boundary while dispersal habitat consists of upland and riparian habitat contiguous with breeding and 
non-breeding aquatic habitat that is free of barriers, and that connects two or more patches of aquatic 
habitat within 1 mile (1.6 km) of one another (USFWS 2010). 
 
Individuals may live in a single habitat type for their entire life, given sufficient and varied food, shelter 
and cover to meet differing habitat requirements for all life stages; however, CRLF often move between 
breeding and non-breeding habitats. Varied landscapes consisting of aquatic, riparian, and upland habitats 
in close proximity to one another allow individuals to disperse based on environmental conditions (USFWS 
2002). 
 
The CRLF breeds from November to April with mating most commonly occurring in February or March on 
the North Coast. Eggs hatch and mature into tadpoles after 20 to 22 days, then develop into frogs after 
11 to 20 weeks, usually between July and September and sometimes overwintering to metamorphose the 
following March or April (USFWS 2002). 
 
California red-legged frog is known to occur within the Study Area and vicinity. EcoSystems West biologists 
have observed all life stages of this species within the Study Area during the course of 2018 and 2019 field 
surveys as well as during previous survey efforts in 2009, 2010, 2012, and 2017. In addition, BioSearch 
documented CRLF within the Study Area as early as 1996 in a personal communication citation 
(Aldenheysen 1996) and observed CRLF in 1997 and 1999. 
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Ponds within the Study Area provide potential aquatic breeding habitat (Figure 4). The ponds within the 
Study Area possess many of the requisite habitat features for CRLF: sufficient depth (greater than 1 
meter); emergent vegetation for egg mass attachment; presence of food sources such as invertebrates 
and other amphibians; and shallower areas with cover and algal food sources for larvae. Currently, only 
three ponds retain water long enough into the summer for larvae to complete metamorphosis. Table 1 
summarizes aquatic habitats within the Study Area, observations of CRLF, and breeding status within 
those features. 


Table 1. California red-legged frog (CRLF) aquatic habitats, observations, and breeding status within 
the Study Area for the proposed North CKD Area Closure Plan Project, Davenport Cement Plant, 
Davenport, Santa Cruz County, CA. 


 
Aquatic Feature Adult/ 


Subadult Metamorph Larva Egg Mass Breeding Status 


North Pond x - x x Unsuccessful 
Seasonal Ponds x - x x Unsuccessful 
Water Reservoir x x x x Successful 
Farmer’s Pond x x x x Successful 
Detention Pond x - x x Unsuccessful 
Retention Pond - - - - NA 
Tom’s Pond x x x x Successful 


 
Adults and subadults, egg masses and tadpoles have been observed at each of the ponds within the Study 
Area, with the exception of the Retention Pond7. No CRLF have been observed at the Retention Pond. 
Only the Water Reservoir, Farmer’s Pond, and Tom’s Pond have been observed to support successful 
reproduction. During all survey years the North Pond, the Seasonal Ponds, and the Detention Pond did 
not hold water later enough into the summer for CRLF larva to complete metamorphosis. 
 
No-name Creek is an intermittent watercourse that provides potential non-breeding habitat for CRLF. In 
the fall/early winter, after the first rains, the drainage and its adjacent riparian habitat may provide 
foraging and dispersal habitat for young-of-the-year CRLF. In above average rainfall years, pools that form 
along the lower reach of No-name Creek may provide seasonal hydration points for CRLF; however, No-
name Creek does not provide breeding habitat for CRLF because it lacks requisite habitat features for 
larval development: relatively deep, still bodies of water persisting into mid- to late summer and emergent 
aquatic vegetation necessary for egg mass attachment. 
 
The seasonal wetland within the Study Area provides a marginal wet season hydration point for CRLF 
moving between aquatic habitats, when shallow standing water is present immediately following 
significant rain events. 
 
Grassland, coastal scrub, riparian scrub, and non-native forest habitats within the Study Area provide 
potential upland and/or dispersal habitat for CRLF. In the rainy season and, on the North Coast, in the dry 
season during heavy fog, CRLF are expected to move through upland and dispersal habitats adjacent to 
and between aquatic breeding and non-breeding habitats. 
 
  


 
7 The Retention Pond has functioned as a collection pond for CKD runoff from the Project Area and consequently has 
highly alkaline conditions. With Plant Closure, pH of the Retention Pond is expected to become more neutral over time 
and the pond is likely to recruit CRLF in the future. 
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AVIAN SPECIES 


During our 2019 surveys, we observed three sensitive avian species within the Study Area: northern 
harrier, white-tailed kite, and Allen’s hummingbird. We listed three additional species as ‘Possible” in 
Appendix D: peregrine falcon, olive-sided flycatcher, and grasshopper sparrow. Although we did not 
observe these species during 2019 surveys, they are known to occur in the immediate area (ebird 2019) 
and the Study Area provides potential nesting habitat (or potential foraging habitat for the peregrine 
falcon). These species are described in more detail below. We also observed a pair of red-tailed hawks 
during several survey dates and individual red-shouldered hawks. These raptors may utilize the tree 
stands within the Study Area for breeding. 
 
All nesting birds of prey (i.e., hawks and owls), other native nesting birds and their occupied nests and 
individual birds of prey and passerine birds are protected by the California Fish and Game Commission 
Code (CFGC) (§ 3503 and 3503.5). Special-status bird species receive additional protections, primarily for 
nesting activities with some species (such as “fully-protected” species) receiving additional protection for 
wintering and foraging activities. Suitable potential nesting habitat for special-status birds, raptors, and 
other common avian species is present within the Study Area. 
 
Northern Harrier 
The nesting northern harrier is a CDFW Species of Special Concern (CDFW 2019d, Shuford and Gardali 
2008). The northern harrier (Circus hudsonius) hunts over open wetlands, marshes, grasslands, pastures, 
and active and fallow agriculture fields. Its diet consists of rodents and other small to medium-sized 
mammals, birds, insects, reptiles, frogs and carrion (Smith et al. 2011). 


Breeding occurs from April to September. The harrier nests in treeless habitats, building a loose nest 
composed of grasses, forbs, weeds, and wetland plants, on the ground or in thick vegetation near the 
ground in a well-concealed location, often near creeks or stock ponds. Females brood, raise and defend 
the young without the males. However, male and female northern harriers will roost communally (on the 
ground) during the non-breeding season (Smith et al. 2011). 


During our 2019 site visits, we observed the northern harrier in the tree stands on the western boundary 
of the Study Area. Recent (2018 and 2019) ebird records document the northern harrier in the immediate 
area (eBird 2019). The grassland of the Study Area provides potential nesting and foraging habitat. 


White-tailed Kite 
The white-tailed kite (Elanus leucurus) is listed by the CDFW as Fully Protected (CDFW CNDDB 2019). The 
white-tailed kite inhabits agricultural fields, open grasslands, savannah-like habitats, and riparian and oak 
woodlands in a relatively narrow band on the west coast of the U.S. and Canada and over large parts of 
Mexico. An abundance of prey is a requisite habitat feature. The white-tailed kite feeds on rodents, lizards, 
birds, and insects. Nests sites are variable and may be located in herbaceous open stages of most habitats 
from large scrub to trees. The kite makes a stick nest near the top of its nest site, camouflaged from below 
but open on top. Some nest site fidelity has been observed. Kites may nest semi-colonially. Breeding 
season occurs from late February to early August. Occasionally kites will double brood in a single season 
(Dunk 1995, Laursen 2018). 


During our 2019 surveys, EcoSystems West biologists observed the white-tailed kite within the tree stands 
on the western boundary of the Study Area. Non-native forest and riparian vegetation along No-name 
Creek provide potential nesting habitat for this species. The kite may hunt for small mammals and lizards 
over the grasslands and scrub habitats. Recent (2018 and 2019) eBird records document the kite in the 
immediate area (ebird 2019). 
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Allen’s Hummingbird 
Allen’s hummingbird (Selasphorus sasin) is listed as a ‘Bird of Conservation Concern’ by the U.S Fish and 
Wildlife Service (2008). This species breeds occurs in the moist narrow coastal belt affected by summer 
fog, within 32 kilometers (20 miles) of the coast. Males establish breeding territories with a view of open 
areas of coastal scrub or riparian scrub. Females prefer nest sites that are more densely vegetated, such 
as shaded riparian areas, with some tree cover. Nesting begins in mid-Feb and continues to late June, with 
up to three broods raised (Clark et al. 2013). 


During 2019 surveys, EcoSystems West biologists observed a male territorial display, indicating breeding 
activity, near the Seasonal Ponds. ebird documents the species during breeding season along San Vicente 
Creek, in Davenport, and in New Town (ebird 2019). 


Peregrine Falcon 
The American peregrine falcon (Falco peregrinus anatum) is listed as Fully Projected by CDFW (CDFW 
CNDDB 2018). Habitat for the American peregrine falcon (Falco peregrinus anatum) is variable. Most 
commonly occupied habitats contain cliffs open to the air for nesting and open landscapes for foraging. 
The peregrine is also known to use towers and buildings in urban environments for nesting. Typically, the 
peregrine falcon breeds February through July with replacement clutches only after nest failure. The 
peregrine predominantly captures its prey, mainly birds, in the air, but may also feed on mammals and 
pirated foods from other raptors (White et al. 2002). 


We did not observe the peregrine falcon during 2019 surveys. This species may utilize the Study Area for 
foraging and may use the buildings for nesting. eBird documents observations of the American peregrine 
falcon from the immediate area (eBird 2019). This species is known to nest on the coastal cliffs across 
Highway 1 from the Project Area. 
 
Olive-sided Flycatcher 
The olive-sided flycatcher (Contopus cooperi) breeds in woodlands and forests, at edges and openings, 
such as meadows, grasslands, wetlands and ponds, near open water from Alaska through Canada into 
California. This bird builds a cup nest of twigs, rootlets, and lichens, placed near the tip on a horizontal 
branch of a tree. Tall, prominent trees and snags are used for perching, singing and from foraging. The 
olive-sided flycatcher winters primarily in Panama and the Andes Mountains of South America (Altman 
and Sallabanks 2012). 
 
We did not observe the olive-sided flycatcher during our surveys. This species is known to occur in San 
Vicente Creek (ebird 2019) and potential nesting habitat is present within the Study Area. 
 
Grasshopper Sparrow 
The nesting grasshopper sparrow (Ammodramus savannarum) is a CDFW Species of Special Concern 
(CDFW 2018b, Shuford and Gardali 2008). The California breeding range for grasshopper sparrow 
(Ammodramus savannarum) is a very narrow band along the coast. The grasshopper sparrow is associated 
with short to medium-height grasslands, often with patchy bare ground, and may be found in pastures 
and agricultural fields. In the west, this species utilizes lusher grasslands with shrub cover. The 
grasshopper sparrow nests on the ground in grassland habitats between April and June and forages on 
insects and seeds (Vickery 1996). 


We did not observe the grasshopper sparrow during out 2019 surveys. The grasshopper sparrow may 
inhabit the grassland habitats of the Study Area. Sightings are from Warnella Road and San Vicente Creek 
(ebird 2019). 
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Other Nesting Avian Species 
A number of common bird species are expected to breed within the Study Area (Appendix F). The 
immediate Project Area, due to its mostly disturbed nature, provides limited habitat for avian nesting. 
Common bird species may utilize the eucalyptus stand adjacent to the Seasonal Ponds, as well as the non-
native forest adjacent to the Retention Pond for nesting. Kildeer, mourning dove, western meadowlark, 
song sparrow, grasshopper sparrow, and northern harrier may utilize the grasslands within and adjacent 
to the Project Area for nesting. Raptors may utilize the stands of cypress in the southwest and southeast 
corners of the Study Area; the grove located in the southeast corner is adjacent to the proposed access 
road for the project and located approximately  


A comprehensive breeding bird survey was not conducted because nest sites for most avian species are 
dynamic and nest locations vary from year to year, but incidental observations of breeding activity are 
noted. 
 
MAMMALS 


The California Fish and Game Code (CFGC) protect non-listed bat species and their roosting habitat, 
including individual roosts and maternity colonies. These include CFGC Section 86; 2000; 2014; 3007; 
4150, along with several sections under Title 14 of California Code of Regulations (CCR). 


Bat Species 
One sensitive bat species listed in Appendix D may occur in the non-native forest and riparian scrub 
habitats of the Study Area: western red bat (Lasiurus blossevillii). The western red bat is considered 
‘Species of Special Concern’ by the State (CDFW 2018b) and ‘High Priority’ by the Western Bat Working 
Group (WBWG 1998). Specific habitat requirements are briefly summarized in Appendix D. The typical 
breeding season for bats is from May to September. Depending on the species, female bats congregate in 
small or large numbers to form maternity colonies to give birth and rear their young over the 
spring/summer season, while males roost separately as individuals or in small bachelor groups. Juvenile 
bats begin flying by the fall season to forage and prepare for migration. Also depending on the species, 
males and females communally roost during the fall to breed before and during migration or hibernating 
through the winter season (Brown et al. 1996). 
 
Common bat species, such as California myotis, Yuma myotis and big brown bat are also likely to occur in 
the forest and riparian habitats, as well as within the buildings within the Plant. The CFGC protects non-
listed bat species and their roosting habitat, including individual roosts and maternity colonies (§ 86, 2000, 
2014, 3007, and 4150) along with several sections under Title 14 of the CCR.  
 
Eucalyptus and Monterey cypress stands, as well as riparian scrub provide potential habitat for sensitive 
and common bat species, including foliage roosting bats such as the western red bat. During our surveys, 
we identified potential bat roost features in the larger trees within the Study Area and two large guano 
piles in the coal hangar. 
 
San Francisco Dusky-footed Woodrat 
The San Francisco dusky-footed woodrat (Neotoma fuscipes annectens) is considered a CDFW Species of 
Special Concern (CDFW 2018b). The woodrat is associated with riparian, oak woodland, redwood forest, 
and chaparral or other scrub habitats. The woodrat builds houses on the ground or in trees, utilizing 
understory, woody debris, human debris, structures or buildings. Houses range in size from 3 to 8 feet 
across at the base, up to 6 feet tall, and up to approximately 30 feet above the ground in tree canopies. 
The woodrat tends to live in colonies of three to 15 or more houses, with the inhabitants often 
representing multiple generations. Houses have food caches, latrines, and often Peromyscus sp. nests 
and/or amphibians within. The woodrat is mostly nocturnal, leaving its house to forage on different parts 
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of the same woody plant seasonally including leaves, bark, seeds and fruit of coast live oak, coffeeberry, 
poison oak, elderberry, but also grasses, flowers, and fungi. The woodrat breeds from December to 
September with a peak in mid-spring (Sakai and Noon 1993). 
 
Within the Study Area, non-native forest and riparian scrub, especially on the margins of the grassland 
habitat provide suitable habitat for the woodrat. We did not observe woodrat houses in the immediate 
Project Area during our survey efforts. 
 
Wildlife Corridors and Ecotones 


Providing functional habitat connectivity between natural areas is essential to sustaining healthy wildlife 
populations, allowing for the continued dispersal of native plant and animal species, and is considered 
under the California Environmental Quality Act (CEQA). 


Corridors for wildlife movement (also dispersal corridors, wildlife corridors, or landscape linkages) are 
features whose primary function is to connect at least two isolated habitat areas (Bond 2003). A basic 
description of the functions of corridors is as follows:  


Corridors provide avenues along which (1) wide ranging animals can travel, migrate, and 
meet mates…(2) plants can propagate…(3) genetic interchange can occur…(4) populations 
can respond to environmental change…[and] (5) locally extirpated populations can be 
replaced from other areas (Beier and Loe 1992). 


Core habitat areas are undeveloped areas or open spaces that support the viability of rare plant or animal 
populations or consist of exemplary natural communities. Much of the North Coast, inland of Highway 1, 
would be considered core habitats. 
 
Creeks, drainages, and associated riparian habitats would be considered linear habitats. Linear habitats in 
agricultural or developed landscapes provide habitat for native plants, canopy cover, opportunities for 
foraging, refuge from predators, as well as the opportunity to disperse (Beier and Loe 1992). The riparian 
habitat and cypress and eucalyptus stands that line the lower reaches of No-name Creek would be 
considered a linear habitat, with Davenport one side and the Cement Plant on the other. 


Within the Study Area and vicinity, Highway 1 is the predominant barrier to wildlife movement. Inland of 
Highway 1, the Cement Plant, along with New Town to the northwest and Davenport to the southeast, 
exist as developed patches in a setting of largely contiguous open space. 
 
Ecotones or edge habitats occur where two or more habitat types abut one another. Edge habitats provide 
an abundance and variety of food sources because they have diverse plant species and microhabitat 
variability, including cover, shelter, and shade, as well as sun exposure for warmth and air flow for 
circulation. Within the Study Area, edge habitats occur between grassland, coastal scrub, riparian, non-
native forest and aquatic habitat types. These areas are expected to support an increased diversity and 
abundance of wildlife species, as described above under habitat descriptions.
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6 POTENTIAL IMPACTS/AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES 


To the greatest extent feasible, the proposed Closure Plan has been designed to avoid and minimize 
impacts to biological resources. Closure Plan activities occur primarily within the disturbed habitat of the 
North CKD landfill area where CKD is mounded, in the adjacent non-native grassland habitat that currently 
covers the earlier portions of the North CKD landfill, and at the Retention Pond, which does not currently 
provide suitable conditions for most biological resources. 


Ultimately, the proposed Closure Plan will result in positive outcomes for biological resources through: 


• Closure of the CKD landfill and vegetation/re-vegetation of the North CKD area with native plant
species,


• Development of a replacement wetland with greater functions and values, and locally-sourced native
wetland plant species at the eastern fringe of the Seasonal Ponds,


• Enhancement of the Seasonal Ponds and North Pond through lining of these features and re-
vegetation with native locally sourced plant species, and


• Remediation of the Retention Pond, with gradual improvement of pH levels towards neutral.


Below we have assessed potential impacts to biological resources and listed avoidance, minimization 
conceptual mitigation measures to reduce potential impacts to less than significant. Additional measures 
may be required by agency representatives, including USFWS, the Water Board, CDFW, and the County of 
Santa Cruz.  


Sensitive Plant and Wildlife Species 


Would the project: 
Potentially 
Significant 


Less Than 
Significant 


with 
Mitigation 


Less Than 
Significant 


No Impact 


1. Have a substantial adverse effect, either
directly or through habitat modifications,
on any species identified as a candidate,
sensitive, or special status species in local
or regional plans, policies, or regulations,
or by the California Department of Fish
and Wildlife, or U.S. Fish and Wildlife
Service?


The following sensitive wildlife species are present within the Study Area: monarch butterfly, California 
red-legged frog, Allen’s hummingbird, northern harrier, white-tailed kite, birds of prey, other nesting 
common bird species, and common roosting bat species. The following species have potential to occur 
within the Biological Study Area: American peregrine falcon, olive-sided flycatcher, grasshopper sparrow, 
western red bat, and San Francisco dusky-footed woodrat. An overview of these species has been 
provided in the sections above and potential project-related impacts are described below. Avoidance, 
minimization, and mitigation measures are recommended for the protection of these species and/or their 
habitat and are listed below. These measures will reduce project-related impacts to less than significant.  
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BOTANY 


No sensitive plant species were identified within the Study Area, nor are they expected to occur. No 
impacts to sensitive plant species are anticipated to result from the proposed Project. The following Best 
Management Practices will reduce impacts to native vegetation to less-than-significant. 
 
• Minimize removal or disturbance of existing vegetation outside of the footprint of project 


construction activities. To the maximum extent feasible, confine project activities and operation of 
equipment and vehicles, including site access and parking, to designated staging areas. 


• Prior to staging equipment on-site, clean all equipment caked with mud, soils, or debris from off-site 
sources or previous project sites to avoid introducing or spreading invasive exotic plant species. When 
feasible, remove invasive exotic plants from the Project Area. 
 


MONARCH BUTTERFLY 


The monarch butterfly was petitioned to be listed as a Threatened species under the federal Endangered 
Species Act in 2014, and it is currently under review by USFWS after a positive 90-day finding (USFWS 
2014). A final ruling is expected in December 2020. The winter roost sites of the monarch butterfly are 
listed by NatureServe as imperiled/vulnerable (S2/S3) within California8 (CDFW CNDDB 2018) and are 
considered under CEQA. Because of this listing as a Special Animal, winter roost sites are considered ESHA 
under the California Coastal Act Santa Cruz County Local Coastal Program. 
 
Individual monarch butterflies were observed during field surveys. No winter roosts were observed during 
our November 2019 survey, but a known winter roost site has been documented (2016-2018) south and 
southeast of the access road (Xerces Society 2019). Monarch butterflies may utilize this stand or other 
eucalyptus and cypress stands within the Study Area as autumnal or winter roosts in the future (Figure 4). 
 
IMPACT BIO-1: Trucks utilizing the access road could generate noise (vibrations) and dust that could 
harm potential roosting monarchs, generally mid-October (but as early as September) through March. 


Implementation of the following measures will avoid potential impacts.    


• A qualified biologist will conduct autumnal and winter roost surveys during each proposed 
construction year. If winter roosts are present, the biologist will determine the protective buffer 
necessary to avoid impacts to the roost and develop a site-specific monarch butterfly roost 
management plan following the guidelines described in Xerces Society 2017. 


 
CALIFORNIA RED-LEGGED FROG 


The California red-legged frog (CRLF) is listed as threatened under the federal Endangered Species Act and 
is a California Species of Special Concern. The CRLF is known to utilize the aquatic habitats of the Study 
Area for breeding and can be expected to utilize the adjacent upland, movement, and/or dispersal 
habitats. All life stages of CRLF were observed during 2018 and 2019 surveys of the Study Area. This 
species has been consistently observed within the Study Area since 1996 (BioSearch 1999, EcoSystems 
West, unpublished survey data, 2009, 2010, 2012, 2013, 2017). 


 
8  S2 = Imperiled—Imperiled in the state because of rarity due to very restricted range, very few populations (often 20 or 


fewer), steep declines, or other factors making it very vulnerable to extirpation from the state. 
 


 S3 = Vulnerable—Vulnerable in the state due to a restricted range, relatively few populations (often 80 or fewer), recent 
and widespread declines, or other factors making it vulnerable to extirpation from the state. 
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IMPACT BIO-2: Ultimately, the proposed Project will result in improved habitat conditions for CRLF through 
capping and revegetation of the unclosed portion of the CKD landfill, enhancement of the North Pond and 
the Seasonal Ponds, development of a replacement wetland at a 3:1 ratio, and remediation of the Retention 
Pond. Landfill closure activities are summarized in the Project Description above and described in greater 
detail in Appendix A. 
 
Enhancement of the North Pond consists of excavating and removing or capping the existing bypass pipe 
and replacement with an upgraded bypass pipe that will maintain the water level at a depth of 3 feet for as 
long as intermittent seasonal flow in the pond persists. A clay/geotextile liner will be installed along the 
southern embankment of the North Pond to restrict downgradient percolation into the North CKD landfill. 
These activities are expected to extend the hydrologic period of the North Pond to support successful CRLF 
breeding (ARC, Pers. Comm. 2019b). Currently, CRLF attempt to breed (egg masses and numerous tadpoles 
have been consistently observed during winter and spring surveys of this feature); however, the water level 
drops abruptly in the late spring/early summer, presumably due to infiltration into the existing buried 
bypass pipe, and CRLF larva are unable to complete metamorphosis and perish. 
 
Enhancement of the Seasonal Ponds consists of grubbing and lining the bottom 3 feet of the ponds with an 
LLDPE liner to restrict percolation, thereby retaining seasonal run-off longer into the summer (ARC, Pers. 
Comm. 2019b). As with the North Pond, the Seasonal Ponds currently do not hold water long enough into 
the summer for CRLF larva to complete metamorphosis. The development of a mitigation (replacement) 
wetland on the eastern fringe of the Seasonal Ponds will also improve habitat conditions for CRLF. Along 
the outside edge of the wetland a shallow area of a minimum of 0.5 acres will be excavated and planted 
with native wetland vegetation including Juncus species and arroyo willow. When standing water is present, 
this area will provide potential tadpole rearing habitat with warmer, shallower water, vegetative cover and 
ostensibly, algal food sources. Later in the season the wetland would provide potential upland habitat for 
CRLF.  
 
Remediation of the Retention Pond will result in gradual improvement of habitat conditions at this currently 
unsuitable (due to highly alkaline conditions) and uninhabited perennial pond, as the pH level improves 
toward more neutral conditions. Remediation at the pond includes the development of a shallow area along 
the eastern side of the feature that will provide enhanced habitat conditions for CRLF, once water quality 
improves. 
 
The Project may result in temporary impacts to CRLF during Closure Plan activities, including grubbing and 
vegetation removal, grading of the landfill, drainage improvement activities, scraping and lining of the 
Seasonal Ponds and North Pond, excavation for and installation of drainage improvements, including the 
new bypass pipe and outfall structure into No-name Creek, and equipment and vehicle access. 
 
Work occurring directly in CRLF habitat would temporarily reduce available CRLF habitat in the ponds, non-
native grassland and scrub habitats, and just below the break in bank at No-name Creek. Construction 
activities would temporarily degrade CRLF habitat in and adjacent to the construction footprint through the 
introduction of sediment, highly alkaline CKD, and potential unanticipated releases of equipment fuel, 
hydraulic fluid, or other potentially hazardous substances used in construction equipment; and through 
vegetation removal, grubbing, and disturbance in aquatic, upland and dispersal habitats. 


CRLF are likely to move through the Project Area during Closure Plan activities. Construction equipment, 
grading, earth moving, and drainage improvements could cause direct injury or mortality to CRLF, as well as 
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harassment though increased noise levels, vibrational, and visual disturbances, and barriers to movement 
and dispersal. These activities could interfere with important CRLF life events, including movement to 
breeding habitat, breeding, foraging, dispersal, and movement to aquatic non-breeding habitats. 
 
During construction, erosion and sediment control measures would be installed and maintained to reduce 
sediment and chemical-laden runoff introductions. These best management practices have been 
incorporated into Project plans and would reduce potential impacts to CRLF and habitat to less-than-
significant. 


Elimination of the existing bypass pipe from the North Pond will reduce direct water flow into Farmer’s 
Pond, known breeding habitat for CRLF. Currently, an undetermined volume of water is captured at the 
existing buried bypass pipe in the North Pond. This pipe, although decaying, still conveys water to Farmer’s 
Ponds until approximately July, when the volume of water in the pipe is reduced to a trickle. No-name Creek 
is a second source of water into Farmer’s Pond, located immediately upstream of Farmer’s Pond, north of 
the Beltline Road, and presumed to flow intermittently into the pond either through subsurface flow or 
through a buried culvert. The new proposed bypass pipe will discharge water from the North Pond further 
east into No-Name Creek, such that the volume of water lost through elimination of the existing bypass 
would be replaced through discharge into No-name Creek; however, no quantifiable information is 
available on the existing or proposed bypass pipe flow volumes or on the connectivity between No-name 
Creek and Farmer’s Pond. A third source of water into Farmer’s Pond is the Water Reservoir overflow. Water 
from San Vicente and Mill Creeks directed into the sand box and subsequently the Water Reservoir, is 
treated for drinking water for the town of Davenport. Flow volume is regulated by the County of Santa Cruz. 
When at capacity, the Water Reservoir overflows a weir located on its eastern side into Farmer’s Pond. At 
the request of CEMEX, flow into the Reservoir is maintained such that it is constantly discharging water into 
Farmer’s Pond. This flow ensures sufficient inundation in Farmer’s Pond during the summer months to 
support CRLF tadpole development. 


To avoid unlawful “take” of CRLF, during project permitting under Section 404 of the Clean Water Act, the 
USACE will initiate formal consultation with USFWS. This biotic assessment and a federal Biological 
Assessment will be provided to USFWS at that time. Based on informal consultation with USFWS 
representative, Chad Mitcham, we anticipate that USFWS will generate a biological opinion for the project 
under Section 7 of the Endangered Species Act. The Biological Opinion will describe protective measures 
and conditions for the Project, including the conditions for a USFWS-approved biologist to handle and 
relocate CRLF that move into the Project Area. With the approval of USFWS, the biologist will identify 
relocation sites for CRLF. 


Implementation of the following measures will reduce potential impacts to less-than-significant:    


• During project activities, employ avoidance measures, including biological monitoring for California red-
legged frog (CRLF) and other sensitive wildlife species: 
 


o Prior to initiation of construction activities, a USFWS- and CDFW-approved biologist shall prepare a 
construction monitoring plan that identifies all areas to be protected with exclusion fencing on a 
1:1500 scale map (or similar scale determined to be practicable), and all areas requiring monitoring 
by a USFWS- and CDFW-approved biologist. 


o Prior to initiation of construction activities, a USFWS-approved biologist shall conduct an 
environmental training for all construction personnel. The training shall include a description of 
CRLF and its habitat, and measures to protect CRLF, and other sensitive wildlife species known or 
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with potential to occur in the Project alignments and surroundings (sensitive and native nesting 
bird species, potential roosting bats species, and potential San Francisco dusky-footed woodrat).  


o Prior to initiation of construction activities, the construction contractor shall install exclusion 
fencing (solid silt fencing) in specified areas along the project boundaries, 2.0 feet below grade and 
3.0 feet above grade, with wooden stakes at intervals of not more than 5.0 feet. The fence shall be 
maintained in working order for the duration of construction activities. The USFWS-approved 
biologist or designated trained construction monitor shall inspect the fence daily and notify the 
construction foreman when fence maintenance is required. The fence shall allow for wildlife 
passage across the Project Area at intervals to be determined in conjunction with USFWS and 
CDFW. 


o If feasible, construction activities shall take place during the dry season and before the first rain of 
the season, especially vegetation removal and work in or near aquatic features, including ditch 
wetlands. Avoid working at night or during rain events when special-status amphibians and 
mammals are generally more active. Consult weather forecasts from the National Weather Service 
at least 72 hours prior to performing work. 


o The approved biologist shall have the authority to stop work that may result in the “take” of a 
special-status species. 


o The approved biologist or construction monitor will check under all equipment for wildlife before 
use. If any special-status wildlife is observed under equipment or within the work area, the 
approved biologist will be permitted to handle and relocate it. 


o At the end of each work day, excavations shall be secured with a cover, or a ramp installed to 
prevent wildlife entrapment. 


o All trenches, pipes, culverts or similar structures shall be inspected for animals prior to burying, 
capping, moving, or filling. 


• The County will maintain sufficient flow into the Sand Box and Water Reservoir to support current 
habitat conditions; at a minimum, the County will allow overflow into Farmer’s Pond to ensure 
successful CRLF breeding [water of at least 1 meter (3 feet) in depth through August to allow complete 
metamorphosis of larva]. 


 
AVIAN SPECIES 


Allen’s hummingbird (USFWS BCC), northern harrier (CDFW SSC), and white-tailed kite (CDFW Fully 
Protected Species) were observed during 2019 field surveys in or near the Project Area. The American 
peregrine falcon (USFWS BCC and CDFW Fully Protected), olive-sided flycatcher (USFWS BCC and CDFW 
Fully Protected), and grasshopper sparrow (CDFS SSC) may occur within or near the Project Area based on 
suitable available habitat and recent occurrences in the immediate area (ebird 2019). 
 
Both sensitive and common avian species (such as those species listed in Appendix F) are likely to utilize the 
habitats of the Study Area for nesting activities. The Study Area provides suitable nesting habitat for the 
white-tailed kite, other raptors, and the olive-sided flycatcher in the large cypress/eucalyptus groves 
located in the southwest corner of the Study Area, where the kite was observed [adjacent to the Retention 
Pond and approximately 80 meters (270 feet) from the CKD landfill work area. Another cypress/eucalyptus 
grove located in the southeast corner of the Study Area [adjacent to the proposed access road, 
approximately 300 meters (1000 feet) from the Retention Pond and approximately 300 meters (1000 feet) 
from the CKD landfill work area] also provides potential nesting habitat for these sensitive avian species. 
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The northern harrier and grasshopper sparrow (if present) may utilize the non-native grasslands within and 
north, east, and west of the Project Area for breeding. Two male Allen’s hummingbirds were observed in a 
territorial display neat the Seasonal Ponds during spring 2019 surveys; this species is presumed to breed 
within scrub and riparian habitats within and near the Project Area. The peregrine falcon and other raptors, 
including owls, may utilize the Pre-heater Tower and Coal Mill buildings for breeding and perching 
[approximately 70 meters (230 feet) from the Retention Pond and 90 meters (290 feet) from the CKD 
Landfill work area. The peregrine is likely to forage over the Project Area. The coastal and riparian scrub, 
eucalyptus grove, and non-native forest habitats within the Project Area all provide potential nesting 
habitat for common avian species. 
 
Breeding bird season is typically February 1 to September 15. All nesting birds of prey (i.e., hawks and owls), 
other native nesting birds and their occupied nests and individual birds of prey and passerine birds are 
protected by the California Fish and Game Commission Code (CFGC) (§ 3503 and 3503.5). Sensitive bird 
species receive additional protections, primarily for nesting activities with some species (such as “fully-
protected” species) receiving additional protection for wintering and foraging activities. 
 
IMPACT BIO-3: Project construction activities during the avian breeding season (February 1 to September 
15) may disrupt breeding activities, cause nest abandonment or failure, or directly harm or cause mortality 
to nesting birds, eggs, and young located within the Project Area and surroundings.  
 
Limited tree and scrub removal may result in direct harm or mortality to nesting avian species and loss of 
potential nesting habitat. Limited non-native tree and vegetation removal (totaling approximately 0.3 acres) 
would be replaced at a minimum 1:1 ratio with native trees and vegetation. Once established, replacement 
plantings would benefit nesting avian species. Ultimately, the project will benefit avian species through 
capping and revegetation of the unclosed CKD landfill, enhancement of aquatic features, and re-vegetation 
with native plant species. 
 
Construction activities, including grubbing and vegetation removal, grading/earth moving of the landfill, 
excavation, and equipment and vehicle access will generate increased dust, noise, and vibrational and visual 
disturbances. These activities may disrupt sensitive and common bird species nesting within the Project 
Area or Study Area. 


Implementation of the following measures will reduce potential impacts to less-than-significant:    


• The avian breeding season occurs between February 1 and September 15. If feasible, initiate non-native 
tree and ruderal vegetation removal activities outside of breeding bird season to avoid direct harm or 
mortality to potential nesting bird species and other sensitive biological resources. 


• For all project activities initiated during the breeding bird season, or if construction activities lapse for 
a period of two weeks or more during breeding bird season, a qualified biologist will conduct a breeding 
bird survey for nesting birds, including raptors. Surveys will be conducted within 15 days, prior to 
beginning project activities and will include all work, staging, and access areas and a minimum buffer 
radius of 150 meters (or more as determined by the resource agencies). The survey will include 
potential habitat for raptors and sensitive and common nesting avian species known to occur within 
the Study Area [arroyo willow riparian scrub, coastal scrub, eucalyptus grove (adjacent to the Seasonal 
Ponds), other non-native forest (adjacent to the Retention Pond), large cypress/eucalyptus groves, non-
native grassland, and the Pre-heater Tower and Coal Mill buildings]. 
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• If no nesting sensitive or common avian species are observed during breeding bird surveys no additional 
measures would be required. 


• If nesting birds are observed within vegetation proposed for removal, postpone vegetation removal 
activities until young have fledged to avoid direct harm or mortality of nesting birds. 


• Sensitive bird species, if nesting in or near the Project Area, will be given special consideration and may 
require additional protective measures as determined through consultation with the relevant agency 
(USFWS or CDFW), such as protective buffers recommended in PG&E et al. 2015: 


o American peregrine falcon: 150 meters (500 feet) 


o Northern harrier, white-tailed kite, and other raptors: 90 meters (300 feet). 


o Olive-sided flycatcher and grasshopper sparrow: 25 meters (75 feet) 


o Allen’s hummingbird: 15 meters (50 feet). 


SAN FRANCISCO DUSKY-FOOTED WOODRAT 


The San Francisco dusky-footed woodrat is considered a CDFW Species of Special Concern (Bolster 1998, 
CDFW 2019d). During field surveys, no woodrat houses were identified in the immediate Project Area. 
Coastal scrub and arroyo willow riparian scrub habitats, especially those adjacent to aquatic features and 
other edge habitats, provide potential habitat for this species.  


IMPACT BIO-4: If removal of coastal scrub and arroyo riparian willow scrub is determined to be necessary, 
individual woodrats present in this habitat or their houses may be directly impacted. Construction activities 
may directly impact woodrat individuals if present within the work area. 


Implementation of the following measures will reduce potential impacts to less-than-significant:    


• Prior to construction, a qualified biologist shall conduct a preconstruction survey for woodrat houses, 
and clearly flag all houses within the construction impact area and immediate surroundings. 


• The construction contractor shall avoid woodrat houses to the extent feasible by installing a minimum 
10-foot (preferably 25-foot) buffer with silt fencing or other material that shall prohibit encroachment. 
If this buffer and avoidance is not feasible, the qualified biologist shall allow encroachment into the 
buffer, but preserve microhabitat conditions such as shade, cover and adjacent food sources. 


• If avoidance of woodrat houses is not possible, in coordination with CDFW, a qualified biologist shall 
develop and implement a San Francisco Dusky-footed Woodrat Relocation Plan. 


• See also avoidance and monitoring measures, as listed for CRLF above. 


BATS 


The western red bat (Lasiurus blossevillii) is listed as High Priority by the Western Bat Working Group (2017) 
and is a CDFW Species of Special Concern (Bolster 1998, CDFW 2019d). The western red bat may roost in 
the foliage of tree canopies in the mature arroyo willow scrub, riparian and non-native forest habitats 
(Heady 2018). Common bats may also utilize these habitats for roosting. Two large bat guano piles were 
observed in the coal hangar during spring 2019 surveys. Common bat species are expected to utilize the 
buildings within the Plant for roosting. Bat maternity roosting occurs typically between May 1 and 
September 1, and winter hibernacula (shelter occupied during the winter by a dormant animal) for many 
bat species are found between November 1 and February 15. 
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IMPACT BIO-5: Minimal tree/vegetation removal (0.3 acres) of non-native forest/scrub vegetation is 
proposed for Closure Plan activities. If roosting bats are present in trees proposed for removal, direct harm 
or mortality of bats may occur. Minimal potential bat roosting habitat will be removed as a result of this 
project; non-native trees will be replaced with native tree species and, once established, replacement 
habitat will benefit roosting bats. Bats are expected to utilize the buildings within the Plant for roosting. 
Noise, vibrations, dust, and other disturbances associated with Closure Plan activities may disrupt bat 
maternity roosts, if present. 


Implementation of the following measures will reduce potential impacts to less-than-significant:    


• If feasible conduct limbing/tree removal operations between September 15 and November 1 to avoid 
bat maternity roosts and winter hibernacula, as well as other sensitive biological resources. 


• To avoid impacts to potential roosting bats, a qualified biologist shall conduct a pre-construction survey 
for bats during all months as follows: 


o A qualified biologist shall determine if bats are utilizing the site for roosting. For any 
trees/snags/buildings that could provide roosting space for cavity or foliage-roosting bats, potential 
bat roost features shall be thoroughly evaluated to determine if bats are present. Visual inspection 
and/or acoustic surveys shall be utilized as initial techniques. If roosting bats are found, the biologist 
shall develop and implement acceptable passive exclusion methods in coordination with or based 
on CDFW recommendations. If feasible, exclusion shall take place during the appropriate windows 
(September 15 and November 1) to avoid harming bat maternity roosts and/or winter hibernacula. 
(Authorization from CDFW is required to evict winter hibernacula for bats). 


o If established maternity colonies are found, in coordination with CDFW, a buffer shall be established 
around the colony to protect pre-volant young from construction disturbances until the young can 
fly; or implement other measures acceptable to CDFW. 


o If a tree is determined not to be an active roost site for roosting bats, it may be immediately limbed 
or removed as follows:  


− If foliage roosting bats are determined to be present, limbs shall be lowered, inspected for bats 
by a bat biologist, and chipped immediately or moved to a dump site. Alternately, limbs may 
be lowered and left on the ground until the following day, when they can be chipped or moved 
to a dump site. No logs or tree sections shall be dropped on downed limbs or limb piles that 
have not been in place since the previous day. 


o If the tree is not limbed or removed within four days of the survey, the survey efforts shall be 
repeated. 


WILDLIFE 


In addition, the following BMPs would typically be employed to further reduce impacts to wildlife species: 
 


• Construction lighting should be limited to low-intensity light. Light fixtures will focus light 
downward onto the property and minimize casting light onto natural areas adjacent to the 
immediate work area. 


 


• During construction, all food trash that may attract predators into the work area should be properly 
contained and removed from the work site on a daily basis. Construction debris and trash should 
also be properly contained and removed from the work site on a regular basis. 
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Sensitive Habitats/Tree and Vegetation Removal 


2.  Have a substantial adverse effect on any 
riparian habitat or sensitive natural 
community identified in local or regional 
plans, policies, regulations (e.g., wetland, 
native grassland, special forests, intertidal 
zone, etc.) or by the California Department 
of Fish and Wildlife or U.S. Fish and Wildlife 
Service? 


        


 
Two sensitive habitats, coastal scrub and arroyo willow riparian scrub, occur within the Study Area. 
Avoidance and minimization measures are recommended for the protection of these habitats.  A 
description of these habitat types is provided in the sections above. A discussion follows below of 
potential project-related impacts and recommended avoidance, minimization, and mitigation measures 
to reduce project-related impacts to less than significant. 
 
To the greatest extent feasible, the proposed Closure Plan has been designed to avoid and minimize 
impacts to biological resources, including sensitive habitats. Closure Plan activities occur primarily within 
the disturbed habitat of the North CKD landfill area where CKD is mounded, in the adjacent non-native 
grassland habitat that currently covers the earlier portions of the North CKD landfill, and at the Retention 
Pond, which does not currently provide suitable conditions for most biological resources. 
 
No permanent impacts to coastal scrub are anticipated as a result of the Closure Plan. Temporary 
disturbance to coastal scrub would result from improvements to the ditch system that conveys water from 
the North CKD Area to the Retention Pond. An enlarged ditch system is proposed to be installed along the 
footprint of the existing Shop Ditch alignment (ARC 2018, Attachment 3 – Design Plans, Sheet DR7). Non-
native grassland and coastal scrub are located immediately north of portions of the Shop Ditch system. 
 
Arroyo willow scrub vegetation, a CCC one-parameter wetland, occurs at the western margin of the 
Seasonal Ponds. Adult CRLF have been observed utilizing this habitat. Based on these factors, arroyo 
willow scrub at this location is considered a sensitive habitat. Closure Plan activities are proposed within 
the Seasonal Ponds to improve water retention for large (> 100 year) storm events and enhance CRLF 
habitat. These activities would impact arroyo willow scrub.  
 
Grubbing and lining the Seasonal Ponds with LLDPE would result in the removal of approximately 169 
square meters (1,820 square feet or 0.04 acres) of arroyo willow scrub. The lining would be covered with 
sediment and topsoil but would not subsequently support arroyo willow in the same location. 
 
IMPACT BIO-6:  Improvements to the ditch systems that conveys water from the North CKD Area to the 
Retention Pond would result in minimal potential temporary impacts to coastal scrub, a Coastal Zone 
ESHA, located immediately north of portions of the ditch system and within the proposed Project footprint 
(Figures 2 and 3). Equipment access, ditch removal, excavation and installation of the new ditch system 
may result in temporary disturbance to coastal scrub. 


Implementation of the following measures will reduce potential impacts to less-than-significant:    


• Equipment for this activity will be staged in ruderal and developed areas only and, to the greatest 
feasible, equipment will access the ditch system from the south side in ruderal and developed habitat. 
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• Coastal scrub will be fenced off to prevent encroachment and the construction footprint will be 
minimized. 


• The Project will result in no net loss of coastal scrub habitat. Where temporary impacts to coastal 
scrub occur, re-vegetate as needed with locally-sourced native coastal scrub plantings. Adjacent non-
native grassland and ruderal habitats may also be planted with coastal scrub vegetation, where 
appropriate. 


IMPACT BIO-7:  Enhancement of the Seasonal Ponds through installation of the LLDPE liner would result 
in the permanent loss of approximately 169 square meters (1,820 square feet or 0.04 acres) of arroyo 
willow scrub, a sensitive habitat and Coastal Act wetland. The lining would be covered with sediment and 
topsoil but would not subsequently support arroyo willow in the same location.  


Implementation of the following measures will reduce potential impacts to less-than-significant:    


• To the greatest extent feasible, minimize removal of arroyo willow scrub and protect the remaining 
habitat from Closure Plan activities through installation of protective fencing. 


• At a minimum, the Project will result in no net loss of arroyo willow scrub habitat. Replace arroyo 
willow scrub at a ratio to be determined by the County and other state and federal agencies. 


• Arroyo willow stakes will be planted in and adjacent to the mitigation wetland along the eastern 
boundary of the Seasonal Ponds, where deemed appropriate in the Mitigation and Management Plan. 


Wetlands/Other Waters 


3.  Have a substantial adverse effect on state or 
federally protected wetlands (including, but 
not limited to marsh, vernal pool, coastal, 
etc.) through direct removal, filling, 
hydrological interruption, or other means? 


        


 
A jurisdictional aquatic resources delineation report (EcoSystems West 2019) was prepared.  Proposed 
Closure Plan activities would result in temporary and permanent impacts to wetlands, other waters, and 
associated habitats as listed in Table 2. 
 
The outfall structure for the proposed bypass pipe between the North Pond and No-name Creek would 
be located below the break-in-bank of No-Creek within habitat dominated by the non-native and invasive 
plant, poison hemlock. Installation of the 42-inch bypass pipe system (ARC 2018, Attachment 3 – Design 
Plans, Sheets D3, D4, PS4, and DR 4) consists of excavation and installation of the bypass pipe along the 
designated alignment within non-native grassland. The 42-inch bypass pipe would terminate in an 84-inch 
manhole, from which flow would either dissipate through an 8-inch drain pipe or bubble from the top of 
the manhole over a rip rap apron and spillway at the outfall to No-name Creek. This bypass outlet 
structure is situated in non-native grassland. The proposed 15-foot wide, 2-foot deep rock armoring would 
extend down the embankment of No-Name Creek approximately 10 feet (an area of 150 square feet), 
situated entirely in poison hemlock. No-name Creek is located approximately 85 feet downslope from the 
proposed outfall structure with intervening shallow bedrock and coastal scrub. No equipment would be 
operated below the break-in-bank; rock would be installed with equipment staged above in non-native 
grassland. This would not be considered a significant impact under CEQA. Because of the location of the 
outfall structure below the break-in-bank, it is anticipated that CDFW will regulate work proposed for the 
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Table 2. Temporary and Permanent Impacts to Aquatic Resources and Associated Habitats by Project Activity, proposed North Cement Kiln Dust 
(CKD) Area Closure Plan Project, Davenport Cement Plan, Davenport, Santa Cruz County, CA. 


 Aquatic 
Resource 


Closure Plan 
Activity Description 


Wetlands Other Waters Other Habitats 


Permanent Temporary Permanent Temporary Permanent Temporary 


A 
Weedy 


Seasonal 
Wetland 


CKD Landfill 
Closure 


Grub Existing Weedy Vegetation 
Remove Topsoil 


Grade to Improve Surface Run-off 
Install LLPDE Liner 


Install Protective Cover Soil (Compacted 
General Fill) and Vegetative Soil Layer 


Re-vegetate 


0.17 acres 
7600 ft2 


11,400 ft3 
0 - - - - 


B North Pond 
(Intermittent) 


Water Quality 
Protection 


 


Access Road 
Install Grated Inlet Structure & Rock Slope 


Protection for Proposed Bypass 
Re-vegetate 


- - 
0.01 acres 


500 ft2 
1000 ft3 


0.01 acres 
500 ft2 - - 


Enhancement for 
CRLF 


Grub Existing Weedy Vegetation 
Expose and Cap or Remove Existing Bypass 


Line Southern Embankment w/ Clay/Geotextile 
Fabric 


- - 
0.2 acres 
8900 ft2 
8900 ft3 


0 - - 


C 
Seasonal 


Ponds 
(Intermittent) 


Storm Event 
Catchment/ 


Enhancement for 
CRLF 


Access Road 
Grub Existing Vegetation 


Line Lower 3 feet with LLDPE 
Re-vegetate 


- - 
0.5 acre 
2100 ft2 
2100 ft3 


0.05 acres 
2000 ft2 


Arroyo 
Willow 
(CCC) 


0.04 acres 
1,820 ft2 


0 


D 
Retention 


Pond 
(Perennial) 


Remediation/ 
Water Quality 
Improvements 


Remove Non-native Materials (Coal and CKD) - - 
0.5 acres 
2300 ft2 


110,000 ft3 
0 - - 


Install Outfall Structure - - 
0.005 acres 


210 ft2 
315 ft3 


0 - - 


E 


(West) 
Embankment 
of No-Name 


Creek 
(Intermittent) 


Outfall Structure Install Rip Rap below Break-In-Bank 
approximately 75 feet above Channel - - - - 


Poison 
Hemlock 


0.003 acres 
150 ft2 
300 ft3 


15 linear ft 


0 


Total Impact Areas 0.17 acres 0 1.22 acres 0.06 acres 0.043 acres 0 
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embankment of No-name Creek under Section 1602, through issuance of a Lake and Streambed 
Alteration Agreement (LSAA). The proposed structure would be positioned well above the ordinary high-
water mark (OHWM) and therefore, would not require a Section 404 Permit from the USACE. This 
structure may require a Riparian Exception from the County of Santa Cruz. 
 
Proposed Closure Plan activities would displace a seasonal wetland located within the existing North CKD 
landfill. One shallow, seasonal wetland of 0.17 acres, comprised of non-native weedy plants (Italian 
ryegrass, curly dock, brome fescue, Mediterranean barley, and rabbitfoot grass) would be permanently 
displaced by proposed for grading, lining, and capping of the existing North CKD landfill. These activities 
would convey surface water away from CKD and prevent pooling of surface water on top of the liner/cap 
system in order to avoid potential water quality impacts to No-name Creek, groundwater, and the Pacific 
Ocean. 
 
Proposed Closure Plan activities would affect three intermittent ponds (the Seasonal Ponds and the 
North Pond) and one perennial pond (the Retention Pond). The Seasonal Ponds located southeast of the 
North CDK Area would be cleared and grubbed for placement of an LLDPE liner to restrict percolation. 
Under proposed closure conditions, the Ponds are anticipated to capture less water than current 
conditions due to drainage improvements east of the Ponds. The liner will allow for surface water 
catchment in large storm events and is expected to retain reduced surface run-off, thereby enhancing 
conditions for CRLF (ARC, pers. Comm. 2019). 
 
Work proposed for within the North Pond includes grubbing weedy vegetation, exposing and capping or 
removing the existing bypass pipe, installation of an inlet structure for the proposed upgraded bypass 
pipe, and installation of a geosynthetic clay liner along the southern embankment of the pond. The 
volume of water retained in the North Pond would be limited to a depth of 1 meter (3 feet) (the depth 
of the inlet structure to the bypass pipe). The liner will restrict percolation of the retained water and is 
expected to enhance CRLF aquatic habitat to facilitate suitable breeding conditions (ARC, Pers. Comm. 
2019). 
 
Proposed plans for the Retention Pond include dewatering, excavation to remove approximately 0.6 
meters (2 feet) of non-native materials (CKD and coal sediments) and installation of upgraded inlet and 
outlet structures. 
 
Work within wetlands and other waters is subject to regulation by the USACE under Section 404 of the 
CWA, by the Water Board under Section 401 of the CWA, and by CDFW under Section 1600. Wetlands 
are granted protections under the County’s Sensitive Habitat Protection and Riparian Corridor and 
Wetlands Protection ordinances (SCCC 16.30 and 16.32).  In order to conduct work within 100 feet of a 
wetland, the project must be granted a riparian exception. Based on the following criteria, the Project 
meets the preliminary requirements for approval of a Riparian Exception by the County: 
 
• There are special circumstances or conditions affecting the property. The seasonal wetland that 


would be permanently lost during CKD landfill closure is located within the boundary of the existing 
CKD landfill. Grading of this area would be necessary to install the LLDPE liner/cap system and to 
direct surface and subsurface water away from the CKD landfill in order to prevent pooling on top of 
the liner/cap system and avoid potential water quality impacts to Noname Creek, groundwater, and 
the Pacific Ocean. Proposed work within the aquatic features (ponds) is for the purpose of improving 
drainage, water quality and/or enhancing habitat for CRLF. 
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• The riparian exception is necessary for the proper design and function of Closure Plan activities 
proposed for the existing CKD landfill, a permitted activity. 


• The granting of the riparian exception will not be detrimental to the public welfare or injurious to 
other property downstream or in the area in which the project is located; proposed Closure Plan 
activities have been designed for the purpose of protecting water quality in compliance with WDR 
No. R3-2018-0001, conditionally approved by the Water Board. 


• The granting of the exception, in the Coastal Zone, will not reduce or adversely impact the riparian 
corridor; no impacts to the riparian corridor are anticipated as a result of the proposed Project and 
there is no feasible less environmentally damaging alternative. 


• The granting of the exception is in accordance with the purpose of the Riparian Ordinance. The 
proposed Project will ultimately help preserve, protect, and restore the riparian corridor and 
wetlands within the immediate area, including for the protection and enhancement of wildlife 
habitat; water quality; aquatic habitat; and open space, as well as the other values listed in the 
purpose of the Riparian Ordinance. The project has been designed for the 1000-year (24-hour) storm 
event; water quality protections and erosion control measures have been included in Closure Plan 
designs and associated documentation (ARC 2018 and ARC 2019a). 


 
IMPACT BIO-8:  Closure Plan activities would permanently impact 14 square meters (150 square feet) 
along the top of the west embankment of No-Name Creek. Based on the design of the outlet structure 
to dissipate flows and the location of the structure within poison hemlock approximately 85 feet above 
the channel of the intermittent No-name Creek, with intervening shallow bedrock and coastal scrub, no 
impacts to the aquatic habitat of No-Name Creek, the adjacent riparian vegetation, or intervening coastal 
scrub are anticipated. This would not be considered a significant impact under CEQA and no minimization 
measures are required. 
 
Closure Plan activities would displace a 0.17-acre seasonal wetland. The displacement of this feature is 
unavoidable and no feasible less environmentally-damaging alternative exists. Implementation of the 
measures listed below would mitigate this permanent impact to less-than-significant. 
 
Closure Plan activities would result in temporary (0.06 acres) and permanent (1.23 acres) impacts to the 
Seasonal Ponds, the North Pond, and the Retention Pond, as shown in Table 2. Temporary impacts would 
result from the development of access roads to allow equipment to work within the Seasonal Ponds and 
the North Pond. Permanent impacts would result from installation of liners in the Seasonal Ponds and 
the North Pond, inlet structures in the North Pond and the Retention Pond, and improvements to the 
outlet in the Retention Pond. 
 
Implementation of the following measures would reduce impacts to wetlands and other waters to less 
than significant: 
 
• Avoid or minimize disturbance to wetlands, aquatic features (ponds), as well as to other sensitive 


habitats (coastal scrub, arroyo willow scrub, and edge habitats). Fence the work, staging, and access 
areas; and restrict all activity to within this footprint. 


• Where feasible, avoid grubbing and construction within 100 feet of the edge of wetlands, ponds, and 
No-name Creek per the County of Santa Cruz General Plan/LCP and Sensitive Habitats Ordinance. 
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Restrict access roads into aquatic features to one location and minimize access roads to the greatest 
extent feasible. 


• Develop a replacement seasonal wetland at a ratio of 3:1, as included in the Closure Plan. A shallow 
mitigation feature of a minimum of 0.51 acres would be excavated along (outside of) the eastern 
fringe of the Seasonal Ponds, planted with locally sourced native wetland vegetation, including but 
not limited to seed mix composed of California oat grass, Mediterranean barley, and seep monkey 
flower; plugs of spreading rush and Pacific rush; and stakes of arroyo willow where applicable. 
 


• In consultation with USFWS, develop a shallow CRLF habitat feature along the eastern edge of the 
Retention Pond, to enhance potential future CRLF habitat. 
 


• Develop and implement a Mitigation and Management Plan that will include the following: 


o Plan mitigation strategies with regulatory agencies including the County of Santa Cruz, CDFW, 
the Water Board, and USFWS. 


o Description of the Project including acreage of temporary and permanent impacts to palustrine 
emergent wetlands, Coastal Act wetlands (arroyo willow scrub), and aquatic features (ponds) as 
identified in the formal delineation of jurisdictional wetlands and other Waters of the U.S.; 


o Goals of compensatory mitigation project including types and areas of wetland and aquatic 
habitat to be created, restored, and/or enhanced, and mitigation ratios 
(created/restored/enhanced : impacted); 


o Location and acreage of wetland and riparian mitigation areas including size and ownership 
status; 


o Detailed wetland and aquatic construction and planting techniques; 


o Replacement of all non-native tree and shrub vegetation with native, locally-sourced vegetation; 


o Description and design of habitat requirements for special-status wildlife, including CRLF, 
potentially occupying wetland and aquatic habitats; 


o Maintenance activities during the monitoring period, including replanting native wetland and 
riparian vegetation and weed removal, that will not result in take of CRLF; 


o Long-term quantitative and qualitative monitoring and reporting, documenting ability to meet 
or surpass performance criteria; 


o Adaptive management strategies to ensure long-term viability of mitigation areas; and 


o Strategies to protect remaining wetland and aquatic/riverine habitats. 


Wildlife Movement 


4.  Interfere substantially with the movement of 
any native resident or migratory fish or wildlife 
species or migratory wildlife corridors, or 
impede the use of native wildlife nursery sites? 


        


 
The Closure Plan may temporarily deter wildlife from moving through the Project Area, but the proposed 
Closure Plan activities will soon improve movement opportunities in the Study Area by capping and 
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revegetating the unclosed portion of the North CKD landfill. This best management practice will further 
reduce temporary impacts to wildlife movement. 
 
• If feasible, during Project activities, allow a corridor for wildlife movement along the southern 


boundary of the project footprint by fencing the project in stages as work is performed in specific 
areas. 


 
Local Policies and Ordinances 


5.  Conflict with any local policies or ordinances 
protecting biological resources (such as the 
Sensitive Habitat Ordinance, Riparian and 
Wetland Protection Ordinance, and the 
Significant Tree Protection Ordinance)? 


        


The project would require approval of a Riparian Exception in order to be consistent with the County of 
Santa Cruz Riparian Corridor and Wetlands Protection Ordinance, as described under #3 above.  
Preliminary analysis has determined that the project complies with these findings. The project is 
therefore consistent with the County of Santa Cruz Riparian Corridor and Wetlands Protection 
Ordinance, and impacts from project implementation would be less than significant with mitigation 
incorporated. 


Approximately 0.3 acres of non-native forest and vegetation would be removed in order to implement 
Closure Plan activities. This includes up to 3 non-native cypress trees that would not be considered 
Significant Trees under the Significant Tree Protection Ordinance criteria for projects located outside of 
the rural services line. Non-native trees and vegetation would be replaced with native locally-sourced 
native vegetation. No further measures would be required. 


Habitat Conservation Plans 


6.  Conflict with the provisions of an adopted 
Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, 
regional, or state habitat conservation plan? 


        


With the exception of the County’s Sensitive Habitat Protection and Riparian Corridor and Wetlands 
Protection ordinances (SCCC 16.30 and 16.32), the project would not conflict with the provisions of any 
adopted Habitat Conservation Plan, Natural Community Conservation Plan, or other approved local, 
regional, or state habitat conservation plan.  Justification for obtaining a County Riparian Exception was 
provided above.  This impact is considered less-than-significant.   


 
Recommended Best Management Practices Natural Resource Protection 


Below we have listed additional best management practices to further reduce potential impacts to 
biological resources: 
 


• Follow all conservation regulations, policies, and principles in Chapter 5- Conservation and Open 
Space of the General Plan and LCP (1994). For wildlife habitats and sensitive communities, 
including wetlands, follow applicable regulations from Sections 16.30 and 16.32 of the 
Environmental and Resource Protection section of County of Santa Cruz Municipal Code. 
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• Refueling and/or maintenance of vehicles and equipment will be performed in designated staging 
areas. Workers will be informed of the importance of preventing spills and of the appropriate 
measures to take should a spill occur. Follow all state and federal laws pertaining to hazardous 
material handling and management. 


• Position all stationary equipment such as motors, pumps, generators, and/or compressors over 
drip pans. Store vehicles and equipment in designated staging area. Position parked equipment 
over drip pans or absorbent material. 


 


• To the greatest extent possible, stabilize all exposed or disturbed areas within the construction 
area. Install erosion control measures such as silt fences, weed-free straw bales, plywood, straw 
wattles, water check bars, and broadcast weed-free straw wherever silt laden water has the 
potential to leave the work site and enter the nearby drainages. Modify, repair, and/or replace 
erosion control measures as needed.  


 


• Prohibit smoking or allow workers to smoke in designated areas clear of dry vegetation and away 
from hazardous materials. Dispose of cigarette butts in an appropriate area away from the project 
site. 
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1.0 INTRODUCTION 


1.1 Project Overview 


RMC Pacific Materials, LLC (Applicant) proposes to implement the Final North Cement Kiln Dust 
(CKD) Area Closure Plan at the former Davenport Cement Plant, as conditionally approved by the 
Central Coast Regional Water Quality Control Board (Water Board) (Project). See Figure 1, Site 
Vicinity Map, and Figure 2, Existing Conditions.  The Applicant seeks Santa Cruz County (County) 
approval  of  a Grading  Permit,  Coastal Development  Permit,  and  Riparian  Exception  for  this 
purpose.   


In February 2018,  the Water Board  issued Waste Discharge Requirement Order No. R3‐2018‐
0001  (Order)  to  adopt  provisions  for  closure,  post‐closure  maintenance,  and  monitoring 
requirements for the North CKD Area. Together, the Order and the Final North CKD Closure Plan 
prepared on April 1, 2018 (Closure Plan) focus on closure of the North CKD Area as a Class II Solid 
Waste Landfill as defined by California Code of Regulations Title 27, §20240 and §20250.   The 
primary goal of the North CKD Area closure is to minimize infiltration of water into the waste, 
thereby  minimizing  the  production  of  contaminated  leachate  and  potential  groundwater 
impacts.  After  closure,  a  final  landfill  cover will  constitute  the  principal waste  containment 
feature  for  the North CKD Area. The Order currently requires  the Applicant  to complete  final 
closure construction activities for the North CKD Area before October 1, 2020, or before October 
1, 2022 if the Applicant obtains approval of an extension from the Water Board.   


The proposed closure activities include grading the current surface of the North CKD Area so it 
has the required slope for surface water flow and management, installing a new liner to cap CKD 
material,  reapplying  topsoil,  and  revegetating  with  native  grasses  and  plant  species.  The 
proposed Project also  includes remediation of the Retention Pond,  located south of the North 
CKD Area, and drainage improvements in and around the North CKD Area to protect water quality 
in the area (see Figure 3, Project Closure Activities).  Best Management Practices (BMPs) will be 
implemented  to  avoid  and minimize  potential  impacts  to  sensitive  biological  resources,  to 
protect water and air quality, and to minimize erosion.  


The Closure Plan was developed  in consultation with the Water Board as documented by the 
following approvals and conditions. 


 Water Board Waste Discharge Requirements Order No. R3‐2018‐0001 (dated February 8, 
2018 


 Water Board Cemex Davenport Cement Plant CKD Landfills, Santa Cruz County  ‐ Final 
Closure Plan Conditional Approval. Water Board  letter to Kori Andrews, CEMEX  (dated 
October 2, 2018) 


The  Closure  Plan  describes  the  proposed  closure  activities  in  detail  and  includes  technical 
documents and plans as appendices and attachments (see Section 1.5, below).  
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1.2 Name and Addresses of Applicant’s Representatives 


Applicant:            Agent / Land Use Consultant: 
Attn:  Kori Andrews          Attn: Yasha Saber  
RMC Pacific Materials, LLC.        Compass Land Group 
700 Highway 1           3140 Peacekeeper Way, Suite 102 
Davenport, CA  95017         McClellan, CA  95652 
(502) 377‐2973          (916) 825‐4997 


Engineer: 
Attn: Wayne C. Adams, PE, Peng, EG 
Adams Resource Consultants Company 
PO Box 1770 
Duvall, WA  98019 
(425) 788‐3244 


1.3 Project Location 


The proposed Project is located at the former Davenport Cement Plant (Cement Plant) located at 
700  Highway  1,  approximately  0.5  miles  north  of  the  Davenport  community  in  northern 
unincorporated Santa Cruz County (Figures 1 and 2).  


The  Project  closure  activities would  occur  on  approximately  23  acres  of  the  Cement  Plant 
property,  located within a  larger 40‐acre Project boundary that also  includes access roads and 
adjacent lands (Figure 3).  The Project site’s  Assessor Parcel Numbers are 058‐071‐06, 058‐022‐
09, 058‐022‐10, 058‐022‐14, and 058‐022‐16 (see Figure 4, Parcel Map). 


The southern portion of the Project area  is on  land owned by RMC Pacific Materials, LLC. The 
northern portion of the Project area  is on property that  is currently  leased from The Trust for 
Public Land (TPL) and/or under agreement with TPL for temporary use to implement the Closure 
Plan. 


The proposed closure activities would occur primarily within  the developed and/or disturbed 
footprint of the Cement Plant and North CKD Area, which covers approximately 22 acres in the 
northern  portion  of  the  facility.  The  exception  is  the  proposed  water  conveyance  pipeline 
between the North Pond and Noname Creek, which would extend through non‐native grassland 
(previously  in  agriculture)  located  generally  east  of  the  existing  pipeline  and  CKD  field.  The 
retention pond in the southern portion covers approximately 1 acre. 


1.4 Project Purpose and Background 


The Davenport Cement Plant operated from 1906 to 2010, originally as the Santa Cruz Portland 
Cement Company, but is currently owned by RMC Pacific Materials, LLC, a wholly owned entity 
of CEMEX. The operation produced cement from  limestone that was sourced from the nearby 
Bonny Doon quarry. The cement was used  for over a century as a component of concrete  to 
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rebuild  San  Francisco  after  the  earthquake  and  to  construct major  infrastructure  projects, 
including  the  Panama  Canal,  Golden  Gate  Bridge,  and  California  Aqueduct.  The  CKD was  a 
byproduct of cement manufacturing and was placed onsite as fill in what is now called the North 
CKD Area.   Although  no  longer  in  operation,  ongoing maintenance,  security  and monitoring 
activities continue at the site. 


The  North  CKD  Area  contains  fill  composed  primarily  of  CKD  currently  estimated  to  be 
approximately 848,000 cubic yards (cy) in volume, much of which is in a cemented, very dense 
“caked” condition. The CKD was placed within a previously existing canyon (also referred to as 
the CKD  landfill) over several decades. The CKD  level reached the elevation of the canyon rim 
such that the CKD landfill is either generally flat or rises above the adjacent terrain.  


From the mid‐1990s until the cement plant closed in 2010, the fresh CKD was recycled and hauled 
away to be employed in soil amendments, road stabilization, and other uses. However, given the 
closure of the cement plant, no additional CKD can be feasibly recycled. In development of the 
Closure Plan it was determined that “clean closure” (relocation of all residual waste offsite) is not 
feasible. Therefore, the Closure Plan calls for onsite disposal of the CKD through installation of a 
linear  low‐density polyethylene  (LLDPE)  liner  (impermeable cap), reapplication of topsoil, and 
subsequent revegetation of the landfill area. 


The North CKD Area has performed well under significant storm and seismic events since the first 
CKD deposition and has shown no signs of significant mass movement, degradation or erosion. 
Specifically, the steepest portion of the North CKD Area, at the west end, has shown no signs of 
seepage, sloughing or movement over time. 


Drainage improvements associated with the proposed Project would direct the flow of surface 
runoff away from the CKD to prevent transport of CKD into streams, groundwater, and the Pacific 
Ocean. Remediation of  the Retention Pond  is also designed  to protect water quality  through 
removal and on‐site disposal of CKD sediment and residual coal. These materials would be placed 
temporarily in windrows or stockpiles in the adjacent former coal storage area to dry, and then 
transported to the North CKD Area to be placed as fill under the LLDPE liner and soil cap. Drainage 
improvements  (including modification  of  the  Retention  Pond  outlet  structure),  stormwater 
conveyance features, and remediation of the Retention Pond for the Closure Plan are designed 
to accommodate a 1,000‐year 24‐hour  storm  (design  storm event) per  consultation with  the 
Water Board and as required by WDR Section C.9 and Title 27, Section 21090. 


1.5 Requested Entitlements 


The Applicant anticipates needing to obtain the following County entitlements for the Project:   


 A Grading Permit pursuant to Section 16.20.050 of the County Code.   


 A Coastal Zone Development Permit pursuant to Section 13.20 of the County Code. 
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 A  Riparian  Exception  pursuant  to  Section  16.30.060  of  the  County  Code,  for  Project 
activities that fall within protected riparian areas.  A Riparian Exception is warranted for 
this Project given: 


o That  there  are  special  circumstances  or  conditions  affecting  the  property,  the 
most notable of which is the requirement of Waste Discharge Requirement Order 
No. R3‐2018‐0001 (Order) to close the North CKD Area as a Class II Solid Waste 
Landfill as defined by California Code of Regulations Title 27, §20240 and §20250; 


o That  the  exception  is  necessary  for  the  proper  design  and  function  of  some 
permitted or existing activity on the property; 


o That the granting of the exception will not be detrimental to the public welfare or 
injurious  to other property downstream or  in  the  area  in which  the project  is 
located; 


o That  the  granting  of  the  exception,  in  the  Coastal  Zone,  will  not  reduce  or 
adversely  impact  the  riparian  corridor,  and  there  is  no  feasible  less 
environmentally damaging alternative; and 


o That the granting of the exception is in accordance with the purpose of Chapter 
16.30  of  the  County  Code,  and  with  the  objectives  of  the  General  Plan  and 
elements thereof, and the Local Coastal Program Land Use Plan. 


Justification for a riparian exception is further described in the Biotic Assessment referenced in 
Section 1.6, below.  The County will determine if additional entitlements are necessary.   


1.6 Plans and Technical Studies Prepared in Support of Application 


The following plans and technical studies have been submitted in support of this application:  


County Application Attachments (Binder Part 1 of 2): 


1. Erosion Control Revegetation Plan (EcoSystems West January 2020) 


2. Biotic Assessment (EcoSystems West December 2019) 


3. Delineation of Aquatic Resources (EcoSystems West December 2019) 


4. Phase  I  and  Extended Phase  I Archaeological  Investigations  (Albion  July  2019  and 
September 2019) 


Final North CKD Area Closure Plan (Binder Part 2 of 2): 


5. Final North CKD Area Closure Plan and Postclosure Monitoring and Maintenance Plan 
(ARC April 1, 2018)  


North Cement Kiln Dust (CKD) Area Closure Design Plans (ARC December 2019) 
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Appendix A  North CKD Area Landfill Closure Stormwater Hydraulic Analysis Report 
(ARC March 26, 2018) 


Appendix B   Closure and Postclosure Maintenance Cost Estimates (ARC September 
7, 2018) 


Appendix C  Final Geotechnical Design, North CKD Area (ARC July 27, 2018)  


Appendix D  Supplemental  Site Characterization Report, North CKD Area Closure 
(TRC March 23, 2018) 


Appendix E  Multi‐Season  Construction  Wet  Weather  Preparedness  Plan  (ARC 
March 23, 2018) 


Appendix F  Dust Mitigation  Plan  related  to  Closure  Construction  (Watson  and 
Sheth May 30, 2019) 


Appendix G  Retention Pond Corrective Action Plan (TRC April 1, 2018) 


Appendix H  Water Board Waste Discharge Requirements Order No. R3‐2018‐0001 


2.0 SUMMARY OF CLOSURE ACTIVITIES 


The  proposed  closure  activities would  occur  over  two  construction  seasons  and  include  the 
following tasks, presented in approximate sequential order. The corresponding locations of these 
activities in the Project area are shown on Figure 3. Additional detail is provided under Detailed 
Description of Closure Activities below. 


1. Conduct site preparation activities, including: 


a. Improve, as necessary, the existing access road extending from the southern portion 
of  the Project area  to  the North CKD Area and possibly  the existing access  road 
extending from Warnella Road north of the Project area to the North CKD Area. 


b. Clear and grub, including vegetation removal. 


c. Remove concrete blocks, tires, plastic, and other debris from around the North CKD 
Area  and  the  Retention  Pond,  as  needed,  to  allow  for  excavation  and  grading. 
Relocated materials would be relocated onsite to a  location within the developed 
area and outside the revegetated area.  


d. Remove topsoil that is currently covering CKD sediment in the North CKD Area and 
temporarily relocate to the Temporary Stockpile Areas. 


2. Re‐grade the North CKD Area so it is properly compacted to reduce settlement and has a 7 
percent final slope for proper surface water flow and management, matching the design 
surface water flow calculations. 
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3. Remediate the Retention Pond located south of the North CKD Area, including: 


a. Excavate residual CKD sediment and debris and remove adjacent residual coal.  


b. Stockpile the excavated material for drying in the Coal Storage Area. 


c. Once dry (with the optimal moisture content for mixing and compaction), transport 
the material to be mixed with CKD and placed as fill in the North CKD Area under the 
LLDPE liner and soil cap. 


d. Regrade the final excavated surface of the Coal Storage Area to the contours shown 
on the grading plans.  


4. Construct a slope support system (shotcrete wall with grouted soil nails), which would also 
serve as a cap over a portion of the CKD, along the southwest boundary of North CKD Area.  


5. Cap the sediment in the North CKD Area with a LLDPE liner, 18 inches of confinement layer 
(general backfill) material, and 8 inches (minimum) of vegetative soil layer (topsoil) from the 
Temporary Stockpile Areas and offsite sources for a total of 26 inches of soil cover. 


6. After placement of topsoil, revegetate the North CKD Area with native plant species. 


7. Construct  drainage  improvements  to  handle  a  1,000‐year  24‐hour  storm  and  avoid 
significant  potential  water  quality  impacts,  as  approved  by  the  Water  Board  and  in 
accordance with the aforementioned Water Board requirements, including: 


a. Remove or abandon and plug  the existing 30‐inch diameter pipe  from  the North 
Pond to Noname Creek. 


b. Install a new water conveyance (42‐inch diameter bypass) pipe from the North Pond 
to Noname Creek, including an outfall into Noname Creek. 


c. Place a geosynthetic clay liner of up to one‐foot in thickness in the North Pond along 
its southern (downstream) lateral face to further restrict water from the CKD landfill 
and to enhance CRLF aquatic habitat to facilitate suitable breeding conditions.  


d. Grade  the  slopes  to  direct water  away  from  the North  CKD Area  and  construct 
perimeter ditches, catch basins, drop structures, stilling basins, and a French drain 
system along the perimeter of the landfill. 


e. Improve the perimeter and Shop Area ditches that convey water from the North CKD 
Area to the Retention Pond. 


f. Install an outlet riser and outfall pipe exiting the Retention Pond. 


8. Enhance the Seasonal Ponds (aka Ponds C and D) to provide adequate hydrologic function 
and mitigate for the loss of the seasonal wetland. A shallow approximately 0.7‐acre seasonal 
wetland would be developed along the northern and eastern boundary of the ponds. 
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3.0 DETAILED DESCRIPTION OF CLOSURE ACTIVITIES 


3.1 Site Preparation 


Prior to  initiating Project activities, the contractor would delineate the work and staging areas 
and install protective fencing, barriers or signage around all potentially active areas within the 
Project area, including: 


• Construction equipment, 


• Materials storage,  


• Stockpiling, 


• Vehicle/equipment access/parking, 


• Turn‐around areas, 


• Areas proposed for excavation and grading,  


• Drainage improvements, and 


• Revegetation and enhancement.  


Protective  fencing would serve the purposes of defining the area of disturbance; confining all 
work  to  the  fenced  Project  area(s),  including  mobilization  of  equipment  and  materials; 
minimizing the transport of sediment and run‐off from the work area; and excluding wildlife from 
entering the Project area(s). 


The contractor would  improve access roads and access areas as needed to perform proposed 
closure activities. The contractor would prepare the work area by removing materials that may 
be in the way of grading/construction, including but not limited to, trees, shrubs, concrete blocks, 
tires and plastic sheeting. All debris would be stockpiled for removal or for approved use during 
Project activities. Following clear and grub of existing vegetation, topsoil would be excavated and 
stockpiled separately from other materials for use in the final soil cover. Tree removal outside 
the North CKD Area is not anticipated.  


The contractor would likely select two main roadways for access to the CKD work area, one from 
the south and one from the north. The south access route would make use of an existing partly 
paved  roadway  that winds  through  the  Cement  Plant.    This  route  turns  south  of  the Office 
building then uphill past the Closed Lonestar CKD Area and back north past the water tanks.  The 
access route from the north would likely follow an unpaved roadway from Warnella Road north 
of the North Pond.  Refer to Figure 3. 


3.2 North CKD Area 


Following clear and grub of vegetation and the excavation and stockpiling of topsoil (as described 
in  the  Site  Preparation  section  above),  the  contractor  would  excavate,  crush,  and  regrade 
previously deposited CKD within  the existing  landfill  footprint as necessary  to achieve design 
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grades in preparation for accepting a compacted foundation layer for the LLDPE liner. Additional 
soil materials  from  the  stockpiles, Retention Pond  sediment and  residual coal area would be 
mixed with the CKD. 


The  foundation  layer  for  the  LLDPE would  be  a  2‐foot  thick  compacted  layer  consisting  of 
regraded CKD and, if necessary, imported general backfill materials. The LLDPE cap would consist 
of welded sheets of textured 60 mil LLDPE liner. The LLDPE liner/cap would be installed over the 
foundation  layer and overlain with a geocomposite drainage  layer that would facilitate  lateral 
drainage to increase the stability of the liner/cap and protective cover soil. 


The  liner/cap and drainage  layer system would be covered with 26  inches of soil,  including 18 
inches of protective cover soil (PCS) and an overlying 8‐inch minimum vegetative soil layer with 
amendments  such  as  compost  of  other  organic  materials  to  promote  native  vegetation 
communities. The vegetative soil layer would be planted with native plant species. 


The estimated amount of fill needed for a final cover is approximately 110,700 cubic yards (cy), 
with approximately half obtained onsite and half imported from an offsite location, as shown in 
Table 1. The soil would be imported from a quarry, sand plant and/or soil farm located in north 
Santa Cruz County or San Mateo County. 


TABLE 1 
ESTIMATED SOIL REQUIRED FOR FINAL COVER 


Phase 
Total Fill 


(cubic yards) 


Approximate 
Percentage of Fill to 


be Imported 
Imported Fill 
(cubic yards) 


Mass Grading 
(foundation fill under 
LLDPE liner) 


110,700  0  0 


Protective Cover Soil 
(General  fill  above 
LLDPE liner) 


38,500   92  35,600  


Vegetative Soil Cover 
(Topsoil  fill  above  PCS 
and LLDPE liner) 


15,800   75  11,800 


TOTAL FILL  165,000  29  47,400 


Source: Bid Form (ARC, December 2019) 


 


The  steeper  area  at  the  southwest end of  the Project would not be  included with  the mass 
grading of the CKD. Instead, a slope support system consisting of a 6‐inch‐thick steel‐reinforced 
shotcrete wall, anchored to the slope with grouted soil nails, would be installed. The shotcrete 
cover would be underlain with fabric drain strips to capture any water that flows down the slope 







 


Project Description   9  January 2020 


behind the shotcrete cover, anticipated to be minimal. A shotcrete tie‐in would be installed at 
the top of the wall to cover the LLDPE liner along the south ditch. 


The primary purpose of the shotcrete cover is to protect the slope from surface water infiltration 
or erosion. This slope is considered to be stable in its existing conditions, and exhibits no evidence 
of sloughing, movement, or slides, likely as a result of the cemented nature of the CKD cake that 
comprises the slope (refer to Appendix 1, Closure Plan, Section 4.3, for more information). Along 
the base of the shotcrete wall, a crushed‐rock‐filled geocell‐reinforced ditch would convey water 
from the east drop structure to the lower Shop Area collection system. 


3.3 Drainage Improvements 


Drainage  improvements would be  installed around  the North CKD Area  to direct surface and 
subsurface water away from the CKD landfill in order to prevent pooling on top of the liner/cap 
system and avoid potential water quality impacts to Noname Creek, groundwater, and the Pacific 
Ocean. Post‐construction  inspection and maintenance would ensure that water  is transmitted 
away from the CKD landfill. The stormwater drainage conveyance and retention features in the 
Closure Plan have been designed to handle a design storm event, as required by Title 27 and the 
Water Board WDR and defined above, based on hydraulic analysis conducted  for  the Project 
(Appendix 2). 


Once  the North CKD Area has been  filled and graded  to reach  final elevations,  the perimeter 
ditches, French drains and other ditches would undergo final grading. Drainage ditches located 
along the eastern and western perimeters of the North CKD Area, positioned to achieve positive 
drainage down slope, would be replaced and enlarged to collect runoff. The new armored ditch 
system would be designed to be flexible and durable, withstand minor earth movements, prevent 
scour, and  require minimal  long‐term maintenance. The LLDPE  liner would extend under  the 
perimeter ditches. The ditches would be lined with a 6‐inch thick rocked‐filled geocell covered 
with 2 inches of crushed rock or concrete (Sheets D1, D3 and DR7 Section A in Appendix 8, Design 
Plans). The north ends of the perimeter ditches are located near the North Pond to provide back‐
up overflow relief. The perimeter ditches direct surface water flow southward and connect with 
enlarged trenches at the southern edge of North CKD Area and east and west drop structures 
(Sheets DR4 and DR7 in Appendix 8). 


A perimeter French drain system would be installed along the western and southeast perimeters 
of the North CKD Area to intercept sheet‐flow stormwater run‐on and shallow groundwater that 
could build up under or alongside the LLDPE‐lined ditches. The French drain would be constructed 
by excavating trenches, positioned on the outboard side of the perimeter ditches, and where 
grades allow, extending to depths equal to the perimeter ditches. The French drain would consist 
of  an  8‐inch  diameter  perforated  polyvinyl  chloride  (PVC)  pipe  enclosed  in  drain  rock  and 
surrounded by filter fabric. The French drains would empty into the drop structures at the south 
end of Area 3 (Sheet D‐1 in Appendix 8). 


Drop structure pipes would convey water down the steeper grades along the southern edge of 
the  landfill to the  lower Shop Area stormwater conveyance system. Drop structures would be 
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constructed of high‐density polyethylene (HDPE) pipes. Inlet manholes to the drop structures will 
be capped with trash‐racks to minimize clogging. Stilling basins will be installed at the pipe outlets 
to dissipate energy and protect the outlets from erosion (Sheet DR7 in Appendix 8). 


The  drainage  ditches  in  the  lower  Shop  Area  of  the  Plant would  be  replaced.  Loose  plastic 
sheeting would be removed, and an enlarged permanent ditch system would be installed. The 
lower  ditches would  also  employ  the  rock‐filled  geocell‐lined  system  to  be  installed  in  the 
perimeter ditches. A short section of this system would be lined with 3 inches of concrete (Sheet 
DR7 in Appendix 8).  


A new water conveyance (bypass) pipe system would be installed, between the North Pond and 
Noname Creek east of the North CKD Area, to direct surface water around the North CKD Area. 
The 42‐inch bypass pipe would upgrade and relocate the existing 30‐inch corrugated metal pipe 
that would be removed or abandoned in place after being filled with grout or other acceptable 
engineered material. Vegetation and sediment would be removed, as necessary, from the North 
Pond  to  expose  the  existing  pipe  inlet(s).  The  sediment would  be  stockpiled  for  use  during 
regrading. The inlet structure would be installed at the North Pond, such that a pond depth of at 
least three feet would be reached before water would discharge into the bypass pipe. The trench 
for the upgraded bypass pipe would be backfilled with free‐draining fill and the ground surface 
along the pipe would be configured as a shallow,  less‐permeable swale to facilitate capture of 
sheet flow and shallow subsurface flow, which would be directed into a series of four catch basins 
along the swale and in turn into the bypass pipe via manholes. The 42‐inch bypass pipe would 
terminate in an 84‐inch manhole, from which flow would either dissipate through an 8‐inch drain 
pipe or bubble from the top of the manhole over a rip rap apron and spillway at the outfall to 
Noname Creek (Sheets DR4 and PS4 in Appendix 8).  


Pending authorization from applicable regulatory agencies including the Water Board, US Army 
Corps of Engineers, and California Department of Fish and Wildlife, a geosynthetic clay liner of 
up to one‐foot in thickness would be placed in the North Pond along its southern (downstream) 
lateral face to enhance CRLF aquatic habitat to facilitate suitable breeding conditions.  The liner 
would be overlain with 0.5 feet of compacted general backfill and 1 foot of topsoil (Sheet DR10 
in Appendix 8).   


3.4 Retention Pond 


Proposed plans  for  the Retention Pond  include dewatering, excavation  to  remove deposited 
sediments from the North CKD Area and former coal storage area located immediately upslope 
(north) of the Retention Pond, and improvements to inflow and outflow structures. Details are 
shown on Sheets DR5 and DR6 in Appendix 8. 


A minimum  of  approximately  2  feet  of  deposited  sediments  and  underlying  soil  would  be 
removed [a volume of approximately 3,681 cubic yards (CY)] during the first construction season. 
Sediments would be visually identified during excavation. Additional excavation may be required 
and has been accounted for the in the grading plan in the Closure Plan (Appendix 1). 
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Excavated sediments would be placed in the former Coal Storage Area in temporary windrows or 
stockpiles for drying. The stockpiled sediments would be covered during the  intervening rainy 
season. During the second construction season, the dry stockpiled sediments would be relocated 
to  the North CKD Area  for placement under  the LLDPE cap. The excavated Coal Storage Area 
would be regraded  in accordance with the specifications on the plans, as approved under the 
Grading Permit (Sheet G3 in Appendix 8). 


If groundwater seeps into the exposed surface of the pond basin, it would be sampled and tested 
for  contamination,  treated  (if  determined  to  be  necessary)  and  discharged,  utilized  for  dust 
control, or transported to an approved off‐site facility. 


Additional stormwater run‐off and sediments may be directed  into the Retention Pond during 
the construction period and  intervening rainy season. During  the second Project construction 
season, the pond would be dewatered, and the sediments would be stockpiled and dried, then 
transported to the North CKD Area.  


The Retention Pond would receive collected water from the newly capped North CKD Area via a 
buried outlet pipe, which would collect water from the southwest end of the Shop Area ditch. 
The pipe will deposit this flow onto a rip rap apron at the side of the Retention Pond. A concrete 
gravity wall would be constructed, and a checked‐valve orifice would be installed in the outlet of 
the riser structure, to allow the pond to drain water between storm events and take advantage 
of available storage (Sheets DR5 and DR6 in Appendix 8).   


3.5 Enhancement of Seasonal Ponds 


The Seasonal Ponds (Ponds C and D) located southeast of the North CDK Area (Figure 3) would 
be cleared and grubbed for placement of an LLDPE liner to provide adequate hydrologic function 
and  to  enhance  existing  non‐breeding  aquatic  habitat  for  CRLF.  Under  proposed  closure 
conditions,  the Ponds  are  anticipated  to  capture  less water  than  current  conditions due  the 
replacement  and  improvement of  the bypass  system between  the North Pond  and Noname 
Creek. The Seasonal Ponds would be lined to retain the water that is captured. The liner would 
consist of the same LLDPE used on the rest of the Project and would extend to the elevation 
shown (259 feet, Sheet DR9, Detail 1, in Appendix 8). The liner would be covered with sediment 
and topsoil. The southern end of the Seasonal Ponds is designed to expose the end of a perimeter 
French drain, and this low point would serve as an overflow outlet if unexpected water volumes 
fill the ponds (Sheet DR9 in Appendix 8). Grading would occur on the north and east side of the 
ponds to develop approximately 0.7 acre of seasonal wetland, which would be vegetated with 
native seasonal wetland vegetation, to mitigate for loss of a seasonal wetland in the North CKD 
area. 
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4.0 CONSTRUCTION BEST MANAGEMENT PRACTICES 


The proposed Project design plans (Appendix 8) and specifications (Closure Plan, Attachment 2, 
incorporated by reference) include BMPs to avoid and minimize potential impacts to biological 
resources, to protect water and air quality, and to minimize erosion including the following: 


• Unless otherwise authorized by the Water Board, conduct Project activities during the dry 
season (from April 15 to October 15 or the first rain) to minimize  impacts to CRLF and 
biological resources. 


• Install protective fencing around the work areas and confine Project activities to within 
these areas. 


• Perform preconstruction biological surveys, provide environmental and erosion control 
trainings  to  construction  personnel,  check  the work  area  for  sensitive  and  common 
wildlife  species,  and  ensure  necessary  protective measures  are  implemented  by  an 
agency‐approved biological monitor and/or trained construction monitor. 


• Implement air quality and dust control measures and monitoring during construction, as 
identified in the Dust Mitigation Plan (Appendix 5).  


• Implement erosion  control measures  identified  in  the Multi‐Season Construction Wet 
Weather Preparedness Plan (Appendix 4) and grading plans.  


• Prepare  and  implement  a  construction  Stormwater  Pollution  Prevention  Plan  in 
accordance with the requirements of the State of California National Pollutant Discharge 
Elimination  System  General  Permit  for  Storm  Water  Discharges  Associated  with 
Construction and Land Disturbance Activities. 


• Import soil required for fill in phases and during non‐peak commute hours to minimize 
GHG emissions and traffic impacts. 
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October 08, 2019


United States Department of the Interior
FISH AND WILDLIFE SERVICE


Ventura Fish And Wildlife Office
2493 Portola Road, Suite B
Ventura, CA 93003-7726


Phone: (805) 644-1766 Fax: (805) 644-3958


In Reply Refer To: 
Consultation Code: 08EVEN00-2019-SLI-0438 
Event Code: 08EVEN00-2020-E-00032  
Project Name: RMC Davenport Cement Plant North CKD Area Closure Project
 
Subject: Updated list of threatened and endangered species that may occur in your proposed 


project location, and/or may be affected by your proposed project


To Whom It May Concern:


The enclosed list identifies species listed as threatened and endangered, species proposed for 
listing as threatened or endangered, designated and proposed critical habitat, and species that are 
candidates for listing that may occur within the boundary of the area you have indicated using 
the U.S. Fish and Wildlife Service's (Service) Information Planning and Conservation System 
(IPaC). The species list fulfills the requirements under section 7(c) of the Endangered Species 
Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.). Please note that under 50 CFR 
402.12(e) of the regulations implementing section 7 of the Act, the species list should be verified 
after 90 days. We recommend that verification be completed by visiting the IPaC website at 
regular intervals during project planning and implementation for updates to species lists 
following the same process you used to receive the enclosed list. Please include the Consultation 
Tracking Number in the header of this letter with any correspondence about the species list.


Due to staff shortages and excessive workload, we are unable to provide an official list more 
specific to your area. Numerous other sources of information are available for you to narrow the 
list to the habitats and conditions of the site in which you are interested. For example, we 
recommend conducting a biological site assessment or surveys for plants and animals that could 
help refine the list.


If a Federal agency is involved in the project, that agency has the responsibility to review its 
proposed activities and determine whether any listed species may be affected. If the project is a 
major construction project*, the Federal agency has the responsibility to prepare a biological 
assessment to make a determination of the effects of the action on the listed species or critical 
habitat. If the Federal agency determines that a listed species or critical habitat is likely to be 
adversely affected, it should request, in writing through our office, formal consultation pursuant 
to section 7 of the Act. Informal consultation may be used to exchange information and resolve 
conflicts with respect to threatened or endangered species or their critical habitat prior to a 
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written request for formal consultation. During this review process, the Federal agency may 
engage in planning efforts but may not make any irreversible commitment of resources. Such a 
commitment could constitute a violation of section 7(d) of the Act.


Federal agencies are required to confer with the Service, pursuant to section 7(a)(4) of the Act, 
when an agency action is likely to jeopardize the continued existence of any proposed species or 
result in the destruction or adverse modification of proposed critical habitat (50 CFR 402.10(a)). 
A request for formal conference must be in writing and should include the same information that 
would be provided for a request for formal consultation. Conferences can also include 
discussions between the Service and the Federal agency to identify and resolve potential conflicts 
between an action and proposed species or proposed critical habitat early in the decision-making 
process. The Service recommends ways to minimize or avoid adverse effects of the action. These 
recommendations are advisory because the jeopardy prohibition of section 7(a)(2) of the Act 
does not apply until the species is listed or the proposed critical habitat is designated. The 
conference process fulfills the need to inform Federal agencies of possible steps that an agency 
might take at an early stage to adjust its actions to avoid jeopardizing a proposed species.


When a proposed species or proposed critical habitat may be affected by an action, the lead 
Federal agency may elect to enter into formal conference with the Service even if the action is 
not likely to jeopardize or result in the destruction or adverse modification of proposed critical 
habitat. If the proposed species is listed or the proposed critical habitat is designated after 
completion of the conference, the Federal agency may ask the Service, in writing, to confirm the 
conference as a formal consultation. If the Service reviews the proposed action and finds that no 
significant changes in the action as planned or in the information used during the conference 
have occurred, the Service will confirm the conference as a formal consultation on the project 
and no further section 7 consultation will be necessary. Use of the formal conference process in 
this manner can prevent delays in the event the proposed species is listed or the proposed critical 
habitat is designated during project development or implementation.


Candidate species are those species presently under review by the Service for consideration for 
Federal listing. Candidate species should be considered in the planning process because they may 
become listed or proposed for listing prior to project completion. Preparation of a biological 
assessment, as described in section 7(c) of the Act, is not required for candidate species. If early 
evaluation of your project indicates that it is likely to affect a candidate species, you may wish to 
request technical assistance from this office.


Only listed species receive protection under the Act. However, sensitive species should be 
considered in the planning process in the event they become listed or proposed for listing prior to 
project completion. We recommend that you review information in the California Department of 
Fish and Wildlife's Natural Diversity Data Base. You can contact the California Department of 
Fish and Wildlife at (916) 324-3812 for information on other sensitive species that may occur in 
this area.
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▪


[*A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12.]


Attachment(s):


Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".


This species list is provided by:


Ventura Fish And Wildlife Office
2493 Portola Road, Suite B
Ventura, CA 93003-7726
(805) 644-1766
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Project Summary
Consultation Code: 08EVEN00-2019-SLI-0438


Event Code: 08EVEN00-2020-E-00032


Project Name: RMC Davenport Cement Plant North CKD Area Closure Project


Project Type: MINING


Project Description: CEMEX proposes to conduct reclamation activities within the Davenport 
Cement Plant and immediate surroundings, including: 1) scraping of the 
existing north CKD Landfill (removing and retaining the topsoil), capping 
with a polymer (LDPE) material, and reapplying the topsoil; 2) relocation 
and distribution of the CKD stockpile to the proposed landfill location 
adjacent to the existing landfill, capping with polymer (LDPE) material, 
and approximately 12‐18 inches of topsoil; 
3) installation of a new water conveyance pipe between the North Pond 
(aka Pond E) and the Unnamed Stream; 4) excavation of the Retention 
Pond and its immediate surroundings to remove residual coal debris; and 
5) clearing and lining the cement‐lined v‐ditches that convey water from 
the CKD Landfill to the Retention Pond. Activities would be performed 
during the dry season only over a two-year period. CEMEX has worked 
closely with the State Water Resources Control Board to design the 
project to protect surface and ground water.


Project Location:
Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/place/37.02037561706068N122.19924025112698W



https://www.google.com/maps/place/37.02037561706068N122.19924025112698W

https://www.google.com/maps/place/37.02037561706068N122.19924025112698W
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Counties: Santa Cruz, CA
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1.


Endangered Species Act Species
There is a total of 17 threatened, endangered, or candidate species on this species list.


Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.


IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.


See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.


NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.


Birds
NAME STATUS


California Least Tern Sterna antillarum browni
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/8104


Endangered


Least Bell's Vireo Vireo bellii pusillus
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/5945


Endangered


Marbled Murrelet Brachyramphus marmoratus
Population: U.S.A. (CA, OR, WA)
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/4467


Threatened


Southwestern Willow Flycatcher Empidonax traillii extimus
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/6749


Endangered


Western Snowy Plover Charadrius nivosus nivosus
Population: Pacific Coast population DPS-U.S.A. (CA, OR, WA), Mexico (within 50 miles of 
Pacific coast)
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/8035


Threatened


1



https://www.fisheries.noaa.gov/

https://ecos.fws.gov/ecp/species/8104

https://ecos.fws.gov/ecp/species/5945

https://ecos.fws.gov/ecp/species/4467

https://ecos.fws.gov/ecp/species/6749

https://ecos.fws.gov/ecp/species/8035
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Reptiles
NAME STATUS


San Francisco Garter Snake Thamnophis sirtalis tetrataenia
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/5956


Endangered


Amphibians
NAME STATUS


California Red-legged Frog Rana draytonii
There is final critical habitat for this species. Your location overlaps the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/2891


Threatened


California Tiger Salamander Ambystoma californiense
Population: U.S.A. (Central CA DPS)
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/2076


Threatened


Fishes
NAME STATUS


Tidewater Goby Eucyclogobius newberryi
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/57


Endangered


Insects
NAME STATUS


Zayante Band-winged Grasshopper Trimerotropis infantilis
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/1036


Endangered



https://ecos.fws.gov/ecp/species/5956

https://ecos.fws.gov/ecp/species/2891

https://ecos.fws.gov/ecp/species/2076

https://ecos.fws.gov/ecp/species/57

https://ecos.fws.gov/ecp/species/1036
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Flowering Plants
NAME STATUS


Ben Lomond Spineflower Chorizanthe pungens var. hartwegiana
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/7498


Endangered


Ben Lomond Wallflower Erysimum teretifolium
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/7429


Endangered


Marsh Sandwort Arenaria paludicola
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/2229


Endangered


Menzies' Wallflower Erysimum menziesii
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/2935


Endangered


Scotts Valley Polygonum Polygonum hickmanii
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3222


Endangered


Scotts Valley Spineflower Chorizanthe robusta var. hartwegii
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/7108


Endangered


Conifers and Cycads
NAME STATUS


Santa Cruz Cypress Cupressus abramsiana
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/1678


Threatened


Critical habitats
There is 1 critical habitat wholly or partially within your project area under this office's 
jurisdiction.


NAME STATUS


California Red-legged Frog Rana draytonii
https://ecos.fws.gov/ecp/species/2891#crithab


Final



https://ecos.fws.gov/ecp/species/7498

https://ecos.fws.gov/ecp/species/7429

https://ecos.fws.gov/ecp/species/2229

https://ecos.fws.gov/ecp/species/2935

https://ecos.fws.gov/ecp/species/3222

https://ecos.fws.gov/ecp/species/7108

https://ecos.fws.gov/ecp/species/1678

https://ecos.fws.gov/ecp/species/2891#crithab
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Appendix C. Status, distribution, and habitat of special-status plants with potential to occur in the vicinity of the North CKD Area Closure Plan Study Area, 
Davenport Cement Plant, Davenport, Santa Cruz County, CA. 


Species 
Common 


Name1 
USFWS 
Listing2 


State 
Status3 


CNPS 
Status4 Habitat Type5 Distribution 


by County6 
Flowering 


Period7 Potential for Occurrence 


Agrostis 
blasdalei 


Blasdale’s bent 
grass 


None None List 
1B.2 


Coastal bluff scrub, coastal 
dunes, coastal prairie 


MEN, MRN, SCR, SMT, SON May-July UNLIKELY. Grasslands in the Study Area are 
recovering from past agricultural operations and are 
dominated almost entirely by weedy, non-native 
grasses and forbs and therefore not considered coastal 
prairie. Openings in coastal scrub along the 
embankments of Noname Creek may support this 
species. This species was not observed during June 
2018 focused rare plant survey. 
 


Amsinckia 
lunaris 


bent-flowered 
fiddleneck 


None None List 
1B.2 


Cismontane woodland, 
valley and foothill grassland, 


coastal bluff scrub 


ALA, CCA, COL, LAK, MRN, 
NAP, SBT, SCL, SCR, SHA?, 


SIS?, SMT, SON, YOL 
 


March-June LOW. Although occurring in habitat types supported by 
the Study Area, this species was not observed during 
June 2018 focused rare plant surveys. Grasslands 
were heavily impacted by past CKD landfill activities 
and row cropping and therefore a persistent seedbank 
for this species is not expected. Not observed during 
June 2018 focused rare plant survey. 
 


Arenaria 
paludicola 


marsh sandwort 


Endangered Endangered List 
1B.1 


Freshwater marshes LAX*, SBD*, SCR*, SFO*, SLO, 
Washington* 


May-August UNLIKELY. Marsh sandwort has been reintroduced in 
several areas in Wilder Ranch State Park including 
Baldwin Creek. However, natural occurrences of this 
species are considered extirpated from Santa Cruz 
County. Not observed during June 2018 focused rare 
plant survey. 
 


Astragalus 
pycnostachyus 


var. 
pycnostachyus 
coastal marsh 


milk vetch 


None None List 
1B.2 


Coastal dunes, coastal 
scrub, marshes and 


swamps, almost always in 
wetlands or along 


streambanks 
 


HUM, MEN, MRN, SMT April-October UNLIKELY. Existing ponds and streambanks above 
Noname Creek provide marginal suitable habitat; 
however, this species is not known to occur in Santa 
Cruz County. The nearest documented occurrence is in 
Southern San Mateo County in the Pescadero Marsh 
approximately 20 miles north of the Study Area. Not 
observed during June 2018 focused rare plant survey. 
 


Campanula 
californica 


swamp harebell 


None None List 
1B.2 


Bog and fen, closed cone 
coniferous forest, coastal 


prairie, marsh and swamp, 
meadow and seep, North 
coast coniferous forest, 


wetland. 
 


MEN, MRN, SCR*, SON Jun-Oct UNLIKELY.  Potentially suitable semi-permanently 
inundated wetland and aquatic habitat present. 
However, this species is typically found in bogs and 
fens within coniferous forests and is presumed 
extirpated from Santa Cruz County. Not observed 
during the June 2018 focused rare plant survey. 
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Species 
Common 


Name1 
USFWS 
Listing2 


State 
Status3 


CNPS 
Status4 Habitat Type5 Distribution 


by County6 
Flowering 


Period7 Potential for Occurrence 


Carex comosa 
bristly sedge 


None None List 2.1 Marshes and swamps, lake 
margins, coastal prairie, 


valley and foothill grassland 


CCA, LAK, MEN, SAC, SBD*, 
SCR*, SFO*, SHA, SJQ, SON, 
Idaho, Oregon, Washington, 


other states 
 


May-
September 


UNLIKELY. Although suitable inundated wetland 
habitat is present within portions of the Study Area, the 
only known extant occurrences of this species are 
approximately 16 miles southeast in Nisene Marks 
State Park. Not observed during June 2018 focused 
rare plant survey. 
 


Carex 
saliniformis 


deceiving sedge 


None None List 
1B.2 


Coastal prairie, coastal 
scrub, meadows, coastal 


salt marshes 
 


HUM, MEN, SCR*, SON June-July UNLIKELY.  Potentially suitable mesic/wetland habitat 
present in the Study Area; although the majority of 
wetlands in close proximity to the Study Area are 
freshwater. The nearest known extant occurrence is 
located on the UCSC upper campus. Not observed 
during June 2018 focused rare plant survey. 
 


Castilleja 
ambigua ssp. 


ambigua 
Johnny nip 


None None List 4.2 Coastal bluff scrub, coastal 
prairie, coastal scrub, 
marshes and swamps, 


valley and foothill grassland, 
vernal pool edges 


 


ALA, CCA, DNT, HUM, MEN, 
MRN, NAP, SCR, SFO(?), SLO, 


SMT, SON, OR, WA 


March-August LOW. Typically occurring in native coastal prairie and 
on mima mounds surrounding vernal pools. These 
habitat types are not present in the Study Area. May 
occur in openings in coastal scrub above Noname 
Creek; however, this species was not observed during 
June 2018 focused rare plant survey. 
 


Chorizanthe 
pungens var. 
hartwegiana 
Ben Lomond 
spineflower 


Endangered None List 
1B.1 


Inland marine sands in 
chaparral, closed-cone 
coniferous forest, sand 


parkland, sandhill 
ponderosa pine forest 


 


SCR April-July NONE. Suitable habitat, particularly sand parkland, not 
present within the Study Area. Not observed during 
2018 focused rare plant survey. 


Chorizanthe 
robusta var. 


hartwegii 
Scotts Valley 
spineflower 


 


None Endangered List 
1B.1 


Meadows and seeps 
(sandy), valley and foothill 


grassland (outcrops) 
 


SCR April-July NONE. Only known from limited geographic range near 
Scotts Valley in sandstone and mudstone outcrops in 
mesic grasslands. Not observed during June 2018 
focused rare plant survey. 


Chorizanthe 
robusta var. 


robusta 
robust 


spineflower 


Endangered None List 
1B.1 


Coastal dunes, coastal 
scrub, openings in 


cismontane woodland, in 
sandy or gravelly soil 


 


ALA*, MNT, MRN, SCL*, SCR, 
SFO, SMT* 


April-
September 


UNLIKELY. Openings in coastal scrub contain 
mudstone shale that is not expected to support this 
species. The nearest known extant occurrence is 
located in Pogonip Park approximately nine miles 
southeast of the Study Area. Not observed during June 
2018 focused rare plant survey. 
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Species 
Common 


Name1 
USFWS 
Listing2 


State 
Status3 


CNPS 
Status4 Habitat Type5 Distribution 


by County6 
Flowering 


Period7 Potential for Occurrence 


Cirsium 
andrewsii 


Franciscan 
thistle 


None None List 
1B.2 


Broad-leafed upland 
forest, coastal bluff scrub, 


coastal prairie, coastal 
scrub; mesic, sometimes 


serpentinite 
 


CCA, MRN, SFO, SMT, SON*? March-July UNLIKELY. Suitable coastal scrub habitat on the upper 
embankments of Noname Creek; however, this species 
is not documented to occur in Santa Cruz County. The 
nearest documented occurrence approximately 10 
miles northwest near Año Nuevo is presumed 
extirpated. Not observed during June 2018 focused 
rare plant survey. 
 


Collinsia 
multicolor 


San Francisco 
collinsia 


None None List 
1B.2 


Closed-cone coniferous 
forest, coastal scrub, broad-
leafed upland forest; rocky 
soils, often decomposed 


shale with humus, 
sometimes serpentinite. 


 


MNT, SCL, SCR, SFO, SMT March-
May(June) 


LOW. Several extant occurrences less than 5 miles 
north of the Study Area at Swanton Pacific Ranch on 
rocky mudstone escarpments similar to those on the 
upper embankments of Noname Creek. However, this 
species is more commonly found in the understory of 
forested habitats. An historic occurrence from 1936 is 
located south of Davenport in close proximity to the 
Study Area.  Not observed during June 2018 focused 
rare plant survey. 
 


Erysimum 
ammophilum 
sand-loving 
wallflower 


None None List 
1B.2 


 


Chaparral, coastal dunes, 
coastal scrub; sandy 


openings 


MNT,  SBA,  SCR, 
SDG, SMI, SMT 


Feb-June NONE. Coastal scrub habitat on the embankments of 
Noname Creek lacks sandy openings.  Not observed 
during June 2018 focused rare plant survey or other 
field site visits. 
 


Erysimum 
teretifolium 
Santa Cruz 
wallflower 


Endangered Endangered List 
1B.1 


Inland marine sands in 
chaparral, closed-cone 
coniferous forest, sand 


parkland, sandhill 
ponderosa pine forest 


 


SCR March-July NONE.  Suitable habitat, particularly sand parkland, not 
present within the Study Area. Not observed during 
June 2018 focused rare plant survey. 


Fritillaria 
agrestis 


stinkbells 


None None List 4.2 Chaparral, Cismontane 
woodland, Pinyon and 


juniper woodland, Valley 
and foothill grassland; 


clay, sometimes serpentinite 
 


ALA, CCA, FRE, KRN, MEN, 
MER, MNT, MPA, PLA, SAC, 
SBA, SBT, SCL, SCR, SLO, 
SMT, STA, TUO, VEN, YUB 


March-June UNLIKELY. Grasslands in the Study Area are 
recovering from past agricultural operations and are 
dominated almost entirely by weedy, non-native 
grasses and forbs. No other habitat types supporting 
this species are present in the Study Area. Not 
observed during June 2018 focused rare plant survey. 
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Species 
Common 


Name1 
USFWS 
Listing2 


State 
Status3 


CNPS 
Status4 Habitat Type5 Distribution 


by County6 
Flowering 


Period7 Potential for Occurrence 


Fritillaria 
liliaceae 


fragrant fritillary 
 


None None List 
1B.2 


Cismontane woodland, 
coastal prairie, coastal 


scrub, valley and foothill 
grassland, often on 


serpentine soils 
 


ALA, CCA, MNT, MRN, SBT, 
SCL, SFO, SMT, SOL, SON 


February-
April 


UNLIKLEY. Grasslands in the Study Area are 
recovering from past agricultural operations and are 
dominated almost entirely by weedy, non-native 
grasses and forbs and therefore not considered coastal 
prairie. Rarely occurs in coastal scrub habitat. 
Moreover, serpentine soils are not present within the 
Study Area. Not observed during June 2018 focused 
rare plant survey. 
 


Grindelia 
hirsutula var. 


maritima 
San Francisco 


gumplant 


None None List 3.2 Coastal bluff scrub, coastal 
scrub, valley and foothill 


grassland; sandy or 
serpentine soils 


 


MNT, MRN, SCR, SFO, SLO, 
SMT 


June-
September 


UNLIKELY. Coastal scrub and non-native grasslands 
do not support sandy or serpentine soils. Other 
Grindelia species were readily identifiable elsewhere in 
the Davenport area during June 2018 focused rare 
plant survey. 
 


Heperevax 
sparsiflora var. 


brevifolia 
short-leaved 


evax 
 


None None List 
1B.2 


Coastal bluff scrub, coastal 
dunes, coastal prairie; 
sandy bluffs and flats 


 


DNT, HUM, MEN, MRN, SCR, 
SFO*, SMT, SON 


March-June UNLIKELY. Coastal scrub habitat associated with the 
upper embankment of Noname Creek are steep and 
lacking sandy soils. The nearest recorded occurrence is 
approximately 6.5 miles northeast of the Study Area 
near Big Basin State Park in sandy openings although 
this population has not been observed since 1953. Not 
observed during June 2018 focused rare plant surveys. 
 


Hesperocyparis 
abramsiana var. 


abramsiana 
Santa Cruz 


cypress 


Threatened Endangered List 
1B.2 


Closed cone coniferous 
forest, chaparral, lower 


montane coniferous forest; 
sandstone or granitic 


substrates 
 


SCR, SMT N/A NONE.  Suitable habitat not present within the Study 
Area. The nearest documented occurrences of this 
species are in Bonny Doon at elevations much higher 
than the project site. Not observed during June 2018 
focused rare plant survey. 
 


Hesperocyparis 
abramsiana var. 


butanoensis 
Butano Ridge 


cypress 


Threatened Endangered List 
1B.2 


Closed cone coniferous 
forest, chaparral, lower 


montane coniferous forest; 
sandstone or granitic 


substrates 
 


SCR, SMT N/A NONE.  Suitable habitat not present within the Study 
Area. The only documented occurrence of this species 
occurs on Butano Ridge in San Mateo County at 
elevations much higher than the project site. Not 
observed during June 2018 focused rare plant survey. 
 


Hoita strobilina 
Loma prieta 


hoita 


None None List 
1B.1 


Chaparral, cismontane 
woodland, riparian 
woodland; usually 
serpentinite, mesic 


ALA *, CCA, SCL, SCR May-July 
(Aug-Oct) 


UNLIKELY. Mesic riparian woodland on the lower 
embankments of Noname Creek; however, this area 
does not support serpentine soils. Not observed during 
the June 2018 focused rare plant survey. 
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Species 
Common 


Name1 
USFWS 
Listing2 


State 
Status3 


CNPS 
Status4 Habitat Type5 Distribution 


by County6 
Flowering 


Period7 Potential for Occurrence 


Holocarpha 
macradenia 
Santa Cruz 


tarplant 


Threatened Endangered List 
1B.1 


Coastal prairie, valley and 
foothill grassland, coastal 


scrub, often in clay or sandy 
soils 


ALA*, CCA*, MNT, MRN*, SCR, 
SON* 


June-October UNLIKELY. The valley and foothill grassland in 
Watsonville loam suggests this species may have 
occupied portions of the Study Area at one time. 
However, this grassland has been heavily disturbed by 
past agricultural activities and there are no documented 
occurrences of this species in Santa Cruz County 
west/north of the San Lorenzo River. The nearest 
extant occurrence is approximately nine miles 
southeast of the Study Area at Graham Hill 
Showgrounds. Not observed during June 2018 focused 
rare plant survey. 
 


Horkelia cuneata 
ssp. sericea 


Kellogg’s 
horkelia 


None None List 
1B.1 


Openings in closed-cone 
coniferous forest, maritime 
chaparral, coastal scrub, 


coastal prairie, in sandy or 
gravelly soil 


 


ALA*, MRN*, MNT, SBA, SCR, 
SFO*, SLO, SMT 


April-
September 


UNLIKLEY. This species is primarily located in dunes 
and sand parkland supporting maritime chaparral. 
Although coastal prairie with rocky, shale is present on 
the upper embankments of Noname Creek, this species 
was not observed during June 2018 focused rare plant 
survey. 
 


Horkelia 
marinensis 


Point Reyes 
horkelia 


None None List 
1B.2 


Coastal dunes, coastal 
prairie, coastal scrub, in 


sandy soil 


MEN, MRN, SCR, SMT, SON May-
September 


UNLIKELY. Several historic occurrences of this 
species are a located in relatively close proximity to the 
Study Area. The nearest known extant occurrence is 
located immediately south of the UCSC campus. 
However, this species is almost always located in 
sandy soils which are not present in the Study Area. 
Not observed during June 2018 focused rare plant 
survey. 
 


Iris longipetala 
coast iris 


None None List 4.2 Coastal prairie, lower 
montane coniferous forest, 
meadows and seeps; mesic 


ALA, CCA, HUM, MEN, MNT, 
MRN, NAP, SBT, SCL, SFO, 


SMT, SOL, SON 


Mar-May UNLIKELY. Mesic grasslands are highly disturbed from 
past agricultural activity and creation of the North CKD 
landfill. Due to past disturbance, mesic coastal prairie is 
not present within the Study Area. Although focused 
rare plant survey was conducted slightly after the 
blooming period, this species would have been 
observed during other field visits including the wetland 
delineation which occurred during the Mar-May 
blooming period. No additional surveys are 
recommended. 
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Species 
Common 


Name1 
USFWS 
Listing2 


State 
Status3 


CNPS 
Status4 Habitat Type5 Distribution 


by County6 
Flowering 


Period7 Potential for Occurrence 


Micropus 
amphibolus 
Mt. Diablo 


cottonweed 


None None List 3.2 Rocky areas in broadleaved 
upland forest, chaparral, 
cismontane woodland, 


valley and foothill grassland, 
coastal scrub 


ALA, CCA, COL, LAK, MNT, 
MRN, NAP, SBA, SCL, SCR, 


SJQ, SLO, SOL, SON 


March-May 
(June) 


UNLIKELY. This species is located in rocky openings 
in grassland habitats not generally supported by the 
Study Area. This species was not located during close 
inspection of coastal scrub along the embankments of 
Noname Creek during June 2018 focused rare plant 
survey. 
 


Microseris 
paludosa 


marsh microseris 


None None List 
1B.2 


Moist places in closed-cone 
coniferous forest, 


cismontane woodland, 
coastal scrub, valley and 


foothill grassland 


MEN, MNT, MRN, SBT, SCR, 
SFO*, SLO, SMT*, SON 


April-June LOW. This species in generally restricted to mesic, 
grassy meadows that are generally supported by the 
Study Area; however, grasslands on the site are highly 
disturbed due to past agricultural activities. The nearest 
extant occurrence is approximately 5 miles northwest of 
the Study Area at H-H Ranch near Swanton Road. Not 
observed during June 2018 focused rare plant survey. 
 


Monolopia 
gracilens 
woodland 


woolythreads 
 


None None List 
1B.2 


Openings in broadleaved 
upland forest, chaparral, 


cismontane woodland, North 
Coast coniferous forest, 


valley and foothill grassland; 
often serpentinite 


ALA, CCA, MNT, SBT, 
SCL, SCR, SLO, SMT 


(Feb)March-
July(August) 


UNLIKELY. Within grasslands, this species is typically 
found in rocky and/or serpentine soils not supported by 
the Study Area. The nearest extant occurrence is 
located approximately 7 miles northeast of the Study 
Area in Boulder Creek at an elevation much higher than 
project site. Not observed during June 2018 focused 
rare plant survey. 
 


Pedicularis 
dudleyi 


Dudley’s 
lousewort 


 


None Rare List 
1B.2 


Chaparral (maritime), 
cismontane woodland, North 


Coast coniferous forest, 
valley and foothill grassland 


MNT, SCR*, SLO, SMT April-June NONE. Presumed extirpated from Santa Cruz County. 
Nearest known occurrence approximately 15 miles 
north of the Study Area in San Mateo County on steep 
embankments in coast redwood forest. Not observed 
during June 2018 focused rare plant survey. 
 


Perideridia 
gairdneri ssp. 


gairdneri 
Gairdner's 
yampah 


None None List 4.2 Moist sites in coastal prairie, 
broadleaved upland forest, 
chaparral, valley and foothill 


grassland, vernal pools 


CCA, DNT, KRN, LAX*, MEN, 
MNT, MRN, NAP, ORA*, SBT, 


SCL, SCR, SDG*, SLO, 
SMT(*?), SOL, SON 


 


June-October LOW/MODERATE. Grasslands in the Study Area are 
recovering from past agricultural operations and are 
dominated almost entirely by weedy, non-native 
grasses and forbs. Other habitat types supporting this 
species do not occur in the Study Area. This species is 
documented to occur in disturbed areas. Nearest 
known occurrence on a marine terrace approximately 3 
miles northwest of the Study Area.  Not observed 
during 2018 focused rare plant survey. 
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Species 
Common 


Name1 
USFWS 
Listing2 


State 
Status3 


CNPS 
Status4 Habitat Type5 Distribution 


by County6 
Flowering 


Period7 Potential for Occurrence 


Plagiobothrys 
chorisianus var. 


chorisianus 
Choris' popcorn-


flower 
 


None None List 
1B.2 


Moist places in chaparral, 
coastal prairie, coastal scrub 


ALA(*?), SCR, SFO, SMT March-June UNLIKELY. Grasslands in the Study Area are 
recovering from past agricultural operations and are 
dominated almost entirely by weedy, non-native 
grasses and forbs and therefore not considered coastal 
prairie. Coastal scrub is located on steep, xeric 
embankments above Noname Creek and are unlikely to 
support this species. Not observed during June 2018 
focused rare plant survey. 
 


Plagiobothrys 
chorisianus var. 


hickmanii 
Hickman's 


popcorn-flower 


None None List 4.2 Moist places in closed-cone 
coniferous forest, chaparral, 
coastal scrub, marshes and 


swamps, vernal pools 


MNT, SBT, SCL, SCR, SLO, 
SMT? 


April-June UNLIKELY. Seasonal wetland habitat within the Study 
Area is highly degraded and dominated entirely by 
weedy, exotic plants. The nearest known extant 
occurrences are known from the Santa Cruz Mountains 
near Scotts Valley and Ben Lomond. This species was 
not observed during June 2018 focused rare plant 
survey. 
 


Plagiobothrys 
diffusus 


San Francisco 
popcorn flower 


 


None Endangered List 
1B.1 


Coastal prairie, valley and 
foothill grassland 


ALA, SCR, SFO*, SMT March-June LOW. Grasslands in the Study Area are recovering 
from past agricultural operations and are dominated 
almost entirely by weedy, non-native grasses and 
forbs. This species is known from occurrences in Moore 
Creek Preserve approximately seven miles southeast 
of the Study Area but was not observed during June 
2018 focused rare plant survey. 
 


Polygonum 
hickmanii 


Scotts Valley 
polygonum 


 


Endangered Endangered List 
1B.1 


Valley and foothill 
grassland; sandstone 


SCR May-August NONE. This sandstone specific species is known only 
from two small populations in Scotts Valley in 
sandstone substrate. Not observed during June 2018 
focused rare plant survey. 


Senecio 
aphanactis 
chaparral 
ragwort 


None None List 
2B.2 


Chaparral, cismontane 
woodland, coastal scrub; 


sometimes alkaline 


ALA, CCA, FRE, LAX, MER, MN
T, ORA, RIV, SBA, 


SBD, SBT, SCL, SCR, 
SCT, SCZ, SDG, 


SFO, SLO, SMT, SOL, SRO, TU
L, VEN 


January-
April(May) 


UNLIKELY. This species is typically found in xeric 
chaparral or coastal scrub at higher elevations than the 
Study Area. The nearest known occurrence is located 
in maritime chaparral in Bonny Doon approximately 4 
miles northeast of the Study Area. Not observed during 
June 2018 focused rare plant survey. 
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Species 
Common 


Name1 
USFWS 
Listing2 


State 
Status3 


CNPS 
Status4 Habitat Type5 Distribution 


by County6 
Flowering 


Period7 Potential for Occurrence 


Silene scouleri 
ssp. scouleri 


Scouler’s 
catchfly 


None None List 
2B.2 


Coastal bluff scrub, coastal 
prairie, valley and foothill 


grassland 


DNT, HUM, MRN, SFO, SMT, 
SON 


(March-May) 
June-August 
(September) 


Not Present. This species is generally found on rocky 
outcrops (not shale) and sandy soils which are not 
present within suitable habitat supported by the Study 
Area. However, this species is only known from Santa 
Cruz County near Swanton Pacific Ranch in relatively 
close proximity to the project site. Nevertheless, this 
species was not observed during June 2018 focused 
rare plant survey. 
 


Silene 
verecunda ssp. 


verecunda 
San Francisco 


campion 


None None List 
1B.2 


Coastal bluff scrub, 
chaparral, coastal prairie, 
coastal scrub, valley and 


foothill grassland, in sandy 
or rocky soil 


SCR, SFO, SMT, SUT March-August LOW. This species is generally found on rocky 
mudstone outcrops which are present in coastal scrub 
within the Study Area on the upper embankments of 
Noname Creek. The nearest extant occurrence is 
located approximately 4.5 miles northwest of the Study 
Area at Swanton Pacific Ranch. However, this species 
was not observed during June 2018 focused rare plant 
survey. 
 


Stebbinsoseris 
decipiens 


Santa Cruz 
microseris 


None None List 
1B.2 


Broadleaved upland forest, 
closed cone coniferous 


forest, chaparral, coastal 
prairie, coastal scrub, valley 


and foothill grassland 


MNT, MRN, SCR, SFO, SLO, 
SMT 


April-May UNLIKELY. Grasslands in the Study Area are 
recovering from past agricultural operations and are 
dominated almost entirely by weedy, non-native 
grasses and forbs. The nearest known extant 
occurrence is approximately 5 miles northwest of the 
Study Area at Swanton Pacific Ranch in native coastal 
prairie grassland. Not observed during June 2018 
focused rare plant surveys. 
 


Stuckenia 
filiformis ssp. 


alpina 
slender-leaved 


pondweed 


None None List 
2B.2 


Marshes and swamps 
(assorted shallow 


freshwater) 


ALA, BUT, CCA, ELD, LAS, 
MER, MNO, MOD, MPA, NEV, 


PLA, SCL, SHA, SIE, SMT, 
SOL, SON 


May-July UNLIKELY. Although widespread in overall distribution 
throughout the Western U.S., this species has not been 
documented to occur in Santa Cruz County. Not 
observed in inundated ponds and wetlands during June 
2018 focused rare plant surveys. 
 


Trifolium 
buckwestiorum 


Santa Cruz 
clover 


None None List 
1B.1 


Coastal prairie; margins of 
broadleaved upland forest, 


cismontane woodland 


MEN, MNT, SCL, SCR, SMT, 
SON 


April-October LOW.  Known primarily from mesic meadows including 
seasonally wet coastal prairie at Swanton Pacific 
Ranch less than 3 miles north of the Study Area. 
However, this species usually occurs in gravelly soils in 
association with relatively undisturbed native 
vegetation. Grasslands within the Study Area are 
recovering from past agricultural activity and 
considered highly degraded. Not observed during June 
2018 focused rare plant surveys. 
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Species 
Common 


Name1 
USFWS 
Listing2 


State 
Status3 


CNPS 
Status4 Habitat Type5 Distribution 


by County6 
Flowering 


Period7 Potential for Occurrence 


Trifolium 
polyodon 


Pacific Grove 
clover 


None Rare List 
1B.1 


Closed-cone coniferous 
forest, coastal prairie, 


meadows and seeps, valley 
and foothill grassland; 


mesic, sometimes granitic 


MNT, MRN, SCR, SON Apr-Jun(Jul) LOW. Mesic grasslands in the Study Area are 
recovering from past agricultural operations and are 
dominated almost entirely by weedy, non-native 
grasses and forbs. Soils supporting this species are 
typically sandy or of granitic origin. The nearest extant 
occurrence is approximately 6 miles west of the Study 
Area at UCSC. Not observed during June 2018 rare 
plant survey. 


 


1Nomenclature follows Hickman (1993); Tibor (2001); California Native Plant Society (2019). 
2U.S. Fish and Wildlife Service (2019a, b, c). 
3Section 1904, California Fish and Game Code (California Department of Fish and Game 2019a). 
4Tibor (2001); California Native Plant Society (2019). 


CNPS Lists: List 1A: Presumed extinct in California. List 1B: Rare, Threatened, or Endangered in California and elsewhere. List 2: Rare, Threatened, or Endangered in California, more 
common elsewhere. List 3: Plants about which more information is needed. List 4: Plants of limited distribution: a watch list. 
Threat Code extensions: .1: Seriously endangered in California. .2: Fairly endangered in California. .3 Not very endangered in California. 


5Thomas (1960); Munz and Keck (1973); Hickman (1993); Baldwin et al (2012); Tibor (2001); California Native Plant Society (2019); and unpublished information. 
6Tibor (2001); California Native Plant Society (2019); and unpublished information; counties abbreviated by a three-letter code (below); occurrence in other states as indicated. 
7Munz and Keck (1973); Tibor (2001); California Native Plant Society (2019) 


 
* Presumed extinct in these counties or states. 
? Uncertainty about distribution or identity 
 
ALA: Alameda 
AMA: Amador 
BUT: Butte 
CCA: Contra Costa 
COL: Colusa 
DNT: Del Norte 
FRE: Fresno 
GLE: Glenn 
HUM: Humboldt 
KRN: Kern 
LAK: Lake 
LAX: Los Angeles 
MAD: Madera 
MEN: Mendocino 
MER: Merced 
MNT: Monterey 
MOD: Modoc 
MPA: Mariposa 
MRN: Marin 
NAP: Napa 
NEV: Nevada 
ORA: Orange 


PLA: Placer 
PLU: Plumas 
RIV: Riverside 
SAC: Sacramento 
SBA: Santa Barbara 
SBD: San Bernardino 
SBT: San Benito 
SCL: Santa Clara 
SCR: Santa  Cruz 
SCZ: Santa  Cruz Island (SBA Co.) 
SDG: San Diego 
SFO: San Francisco 
SHA: Shasta 
SIE: Sierra 
SIS: Siskiyou 
SJQ: San Joaquin 
SLO: San Luis Obispo 
SMT: San Mateo 
SOL: Solano 
SON: Sonoma 
SRO: Santa  Rosa Island (SBA Co.) 
STA: Stanislaus 


SUT: Sutter 
TEH: Tehama 
TRI: Trinity 
TUL: Tulare 
TUO: Tuolumne 
VEN: Ventura 
YOL: Yolo 
YUB: Yuba 
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Appendix D. Sensitive wildlife species: conservation status, habitat requirements, and potential for occurrence in the vicinity of the proposed North CKD 
Area Closure Plan Project, Davenport Cement Plant, Davenport, Santa Cruz County, California.  
 


Common Name 
Scientific Name 


Status 
Federal/State/Other Habitat Requirements Potential to Occur in Project Site 


Invertebrates    


Ohlone tiger beetle (OTB) 
Cicindela ohlone FE - S1 Coastal terrace prairie and open grassland with barren areas for burrow 


construction (Knisley and Arnold 2013). 


Not Expected 
This species occurs within suitable habitat in a very restricted 
range. Re-colonization is unlikely due to distance [11 km (7 


miles)] between active OTB populations in Jade Ranch, 
Younger Ranch, and Moore Creek Preserve and potential 


habitat near the Project Area. 


monarch butterfly 
Danaus plexippus 
(wintering sites) 


P-FT - S2S3 
L 


Eucalyptus, Monterey pine, or Monterey cypress tree groves. Abiotic and 
biotic factors including southeast aspect, wind protection and proximity to 


nectaries will determine habitat suitability (Dayton and Bell 1992). 


Present 
Individuals observed during 2018-2019 surveys. The 


eucalyptus trees located immediately adjacent to (south and 
southeast of) the Seasonal Ponds do not provide suitable 


habitat due to exposure to prevailing winds and lack of buffer 
trees. Larger eucalyptus/cypress groves within the Study Area 


provide potential roosting habitat. The eucalyptus grove 
immediately southeast of the Study Area is a known winter 


roost site (Xerces Society 2019). 
Amphibians and Reptiles      


California red-legged frog (CRLF) 
Rana draytonii FT SSC S2S3 


Requires the presence of surface water until mid to late summer for 
reproduction; occupies ephemeral and/or perennial water with standing or 


slow-moving flows. Upland habitat includes leaf litter, dense grassland, small 
mammal burrows, irrigated agricultural fields, and greenhouses. Adults are 


known to travel up to 2 miles overland between aquatic sites (USFWS 2002, 
Fellers and Kleeman 2007, USFWS 2010).  


Present 
Egg masses, tadpoles, metamorphs, juveniles and adults 


have been observed within and immediately adjacent to the 
Project Area during survey efforts over multiple years (2009, 
2010, 2012, 2017, 2018, 2019) and during previous survey 


efforts in 1996, 1997 and 1999 (BioSearch 1999). CRLF 
attempt to breed in the North Pond and the Seasonal Ponds, 
which do not provide sufficient hydration for metamorphoses 


to be successful. Breeding is successful in the Water 
Reservoir, Farmer’s Pond, and Tom’s Pond. The surroundings 


provide non-breeding aquatic habitat, hydration points, 
riparian habitat, as well as upland and dispersal habitat. 


California giant salamander 
Dicamptodon ensatus - SSC S2S3 


Wet coastal forests near cool streams and seeps. Aquatic larvae are found in 
streams and occasionally lakes and ponds (Stebbins and McGinnis 2012, 


Nafis 2018). 


Not Expected 
The riparian forest and creeks do not provide sufficiently 


dense canopy or cool temperatures. Nearest records are from 
4 km (2.5 miles) northeast (inland) in Bonny Doon and 6 km 


(3.6 miles) northwest (inland) of the Project Area in Scott 
Creek (CDFW 2018c,d). 
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Common Name 
Scientific Name 


Status 
Federal/State/Other Habitat Requirements Potential to Occur in Project Site 


Santa Cruz black salamander 
Aneides niger - SSC S3 


Mixed deciduous woodland, coniferous forests, and coastal grasslands. 
Found under rocks near streams, in talus, under damp logs, and other 


objects. In Santa Cruz, found near water under rocks near streams, seeps, 
and springs (Stebbins and McGinnis 2012, CDFW CWHR 2014, 2016, Nafis 


2018). 


Not Expected 
The Project Area and immediate surroundings lack the moist 
habitat features and conditions this species requires because 


of the intermittent and ephemeral nature of the ponds and 
creeks that would be affected by the Project. May occur along 
Farmer’s Pond. Known from east side of San Vicente Creek, 


2.5 miles north/northeast of the Project Area (CDFW 2019c,d) 
and from the shale quarries 1 km (0.6 miles) and 2 km (1.4 


miles) northeast of the Project Area (HERP 2019). 


western pond turtle (WPT) 
Emys marmorata  - SSC S3 


Found in ponds, marshes, rivers, streams, and irrigation ditches containing 
aquatic vegetation; usually seen sunning on logs, banks, or rocks. Moves up 
to 3-4 miles within a creek system, especially during “walk-abouts” before a 
female lays eggs; nests up to several hundred feet from aquatic habitat, in 


woodlands, grasslands, or open forest (Holland and Bury 1998). 


Not Expected 
May occur in streams, ponds, and lagoons near the Project 


Area. Known from Moore Creek 11 km (7 miles) southeast of 
the Project Area. Suitable habitat is present in Yellow Bank 


Creek 3.3 km (2 miles) southeast of the Project Area (City of 
Santa Cruz 2012, CDFW 2018c,d, Entrix 2004). 


Birds (Nesting and/or Wintering)      


nesting birds of prey 
(various species)  CFGC 


3503.5 - Variety of woodland and savanna habitats. 


Present 
During 2019 surveys, a pair of red-tailed hawks was observed 


foraging over Study Area, as well as several individual red-
shouldered hawks. Larger trees and decommissioned Plant 


buildings provide nesting habitat for birds of prey. 


native nesting birds  CFGC 
3503  Various habitats. 


Present 
Nesting activities (courtship and nest building) were observed 
during 2019 surveys. The Study Area provides nesting habitat 


for a range of native bird species. Native bird species are 
expected to nest within the Study Area. 


golden eagle 
Aquila chrysaetos  FP S3 Resident in open mountains, foothills, canyons, or plains near open spaces for 


hunting. Nests in a mass of sticks on cliffs or in trees (Kochert et al. 2002).  


Not Expected 
Known to forage over the grasslands, creeks, and lagoons of 
the North Coast (ebird 2019). Suitable nesting habitat for the 
golden eagle is not present in the Project Area but may use 


the larger trees within the Study Area. 


northern harrier 
Circus cyaneus 


(nesting) 
- SSC S3 Ground nester; grasslands, sloughs, wet meadows, savanna, prairies and 


marshes (Brekenridge 1935, Simmons 1988, Smith et al. 2011). 


Present 
Breeds in grasslands and on the coastal bluffs and terraces. 


Observed during 2019 surveys. Recent (2018 and 2019) ebird 
records document presence in the immediate area (eBird 


2019). 


white-tailed kite 
Elanus leucurus - FP S3S4 Nests in trees on the margins of open areas including grasslands and sloughs 


containing a high abundance of small mammals and lizards (Dunk 1995) . 


Present 
Observed during 2019 surveys. Tree stands within the Study 


Area provide potential nesting habitat. Recent (2018 and 
2019) ebird sightings in the immediate area (ebird 2019). 


American peregrine falcon 
Falco peregrinus anatum BCC FP S3S4 Inhabits open wetlands near cliffs, also occurs in some cities where nests on 


buildings and bridges (White et al. 2002). 


Possible 
Nests on the coastal cliffs across Hwy 1 from the Project Area. 
Recent (2018 and 2019) sightings near the Study Area (ebird 2018). 
This species is likely to forage over the Study Area and may utilize 


buildings for nesting. 
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Common Name 
Scientific Name 


Status 
Federal/State/Other Habitat Requirements Potential to Occur in Project Site 


long-eared owl 
Asio otus 
(nesting) 


- SSC S3? 
Utilizes abandoned stick nests of other large birds or squirrel nests in a variety 
of wooded areas, including orchards and usually near aquatic and open areas 


for foraging; forages mostly on rodents (Marks et al. 1994). 


Not Expected 
Ebird record (11-2017) documents this species on the North 
Coast south of Scott Creek. Not known to nest in Santa Cruz 


County (Suddjian 2013). 


western burrowing owl 
Athene cunicularia 


(nesting) 
BCC SSC S3 


Found in open areas with low-growing vegetation including annual and 
perennial grasslands, deserts, open scrub habitats, and agricultural fields with 
suitable burrows. Burrows of fossorial mammals are an essential component 


of their nesting and wintering habitat, but they may also use artificial 
structures such as culverts, openings in asphalt pavement, woody debris/rock 


piles, and crevices in stacks of straw bales (Poulin et al. 2011). 


Not Expected 
Grasslands with short stature vegetation provide potential 
wintering habitat. Ebird (2019) documents winter sightings 


from the Warnell Truck Trail (2015) and Swanton Road 
(2018). 


Vaux’s swift 
Chaetura vauxi 


(nesting) 
- SSC S2S3 


Nests in large tree hollows in forested environments. Nest made of conifer 
needles or small twigs are glued together with salvia and attached to inside 


wall of hallow tree usually near the bottom. Post breeding flocks up to several 
hundred may roost together in chimney like tree hollows. Also known to use 


manmade chimneys (Bull and Collins 2007). 


Not Expected 
The Study Area does not provide suitable nesting habitat. 


Recent (9-2019) records from San Vicente Creek and 
Swanton Road (ebird 2019). 


olive-sided flycatcher 
Contopus cooperi 


(nesting) 
BCC SSC - 


Inhabits woodland and forest habitats. Nests in tall trees, generally near the 
edges and openings to meadows, grasslands, wetlands, and ponds (Altman 


and Sallabanks 2012). 


Possible 
Habitat present within the Study Area. Recent sightings from 


San Vicente Creek (ebird 2019). 
willow flycatcher 
Empidonax traillii 


(nesting) 
BCC SE - Willow riparian forest for nesting and foraging (Vickery 1996). 


 
Not Expected 


Seasonal migrant along North Coast (ebird 2019). No 
breeding records in Santa Cruz County (Suddjian 2013). 


loggerhead shrike 
Lanius ludovicianus 


(nesting) 
BCC SSC - 


Grassland, agricultural fields, and shrub habitats with small reptiles and 
insects. Nests in dense trees or shrubs adjacent to open areas. Known to 


impale prey items on barbed wire fences (Yosef 1996). 


Not Expected 
Known to occur on the coastal bluffs, mostly in the fall (ebird 


2019). Study Area provides potential foraging habitat. No 
recent breeding records in Santa Cruz County (Rinkert 2018). 


bank swallow 
Riparia riparia 


(nesting) 
- ST - Nests in erodible soils on vertical or near-vertical banks and bluffs of rivers 


and streams. Also found in sand and gravel quarries (Garrison 1999). 


Not Expected 
Considered extirpated in as a breeding species in Santa Cruz 


County. Closest known breeding colony is from Ano Nuevo 
(Rinkert 2018). 


oak titmouse 
Baeolophus inornatus 


(nesting) 
BCC - - 


Nests in natural cavities, old woodpecker holes, artificial nest boxes from mid-
March through April. Inhabits oak woodlands along the Pacific Slope. 


Requires elevated perches for foraging and eating (Cicero 2000, Cicero et al. 
2017).  


Not Expected 
The Study Area lacks the oak woodland and oak-pine 


woodland this species utilizes for nesting. Known to occur in 
San Vicente Creek (ebird 2019). 


yellow-breasted chat 
Icteria virens 


(nesting) 
- SSC S3 Dense riparian vegetation 1-8 ft. above the ground, with a well-developed 


understory (Eckerle and Thompson 2001). 
Not Expected 


No expected to breed on the coast. Known from Davenport, 
(ebird 2019). 


yellow warbler 
Setophaga petechia 


(nesting) 
BCC SSC S3S4 


Nests in deciduous riparian woodland with open canopy along streams or 
other watercourses; forages in dense understory of riparian woodland 


(Lowther et al. 1999). 


Not Expected 
Occurs as a seasonal migrant. Sightings from the Project Area 
and vicinity (ebird 2019). No recent nesting records in Santa 


Cruz County (Suddjian 2008). 


grasshopper sparrow 
Ammodramus savannarum 


(nesting) 
- SSC S3 


Associated with short to medium-height grasslands with little or no shrub 
cover. May be found in pastures and agricultural fields. Feeds on insects and 
seeds. Nest on ground in grassland habitats between April and May (Vickery 


1996, Biosearch 2008). 


Possible 
Grasslands of the Study Area provide potential habitat. 


Sightings are from Warnell Truck Trail and San Vicente Creek 
(ebird 2019). 
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Common Name 
Scientific Name 


Status 
Federal/State/Other Habitat Requirements Potential to Occur in Project Site 


tricolored blackbird 
Agelaius tricolor BCC ST S1S2 


Colonial breeders. Breeding sites require nearby water, suitable nesting 
substrate, and open-range foraging habitat of natural grassland, shrubland, or 


agricultural cropland (Meese and Beedy 2015, Beedy et al. 2017). 


Not Expected 
Flocks have been observed in the immediate area outside of 
breeding season (ebird 2019), but no confirmed breeding in 


Santa Cruz County since 2008 (Meese 2017). 
Lawrence’s goldfinch 


Spinus lawrencei 
(nesting) 


BCC - S3S4 
Typically occupies arid and open woodlands within the near vicinity of three 


habitat components: chaparral or other brushy areas; tall annual weed fields; 
and water source such as stream, small lake, or farm pond (Watt et al. 2016). 


Not Expected 
An uncommon breeder on the coast. Ebird (2019) records 


document sightings during migration. 


Allen’s hummingbird  
Selasphorus sasin BCC - - 


Breeding occurs in the moist narrow coastal belt affected by summer fogs. 
Breeding has not been documented beyond 20 miles (32 km) from the coast. 
Males establish breeding territories with a view of open areas of coastal scrub 
or riparian shrubs. Females prefer nest sites that are more densely vegetated 


areas with some tree cover. 


Present 
Breeding migrants start arriving in Santa Cruz County in 
January and are common to abundant during spring and 


summer (Suddjan 2013). Ebird records are from San Vicente 
Creek, Davenport, and Newtown (ebird 2019). 


Mammals      
roosting bat species  CFGC  Variable Present 


Townsend's big-eared bat 
Corynorhinus [Plecotus] townsendii  - SSC HP 


S2 
Roost sites are highly associated w/ caves and mines; buildings must offer 
“cave-like” features; known to roost in large tree hollows and under bridges 


(WBWG 2017). 


Not Expected 
Project area lacks roosting features. May forage or fly over 


Study Area. Nearest recent roost records are from buildings at 
Swanton Pacific Ranch (CDFW 2019c,d). 


pallid bat 
Antrozous pallidus - SSC HP 


S3 
Roost sites are primarily associated with oak, redwood, ponderosa pine, and 
giant Sequoia forests. Will also roost under bridges and in buildings and rock 


outcrops (WBWG 2017). 


Not Expected 
Project Area lacks suitable roosting habitat. The closest record 


for the species is from Soquel Creek (CDFW 2019c,d). 


western red bat 
Lasiurus blossevillii - SSC HP 


S3 
Roosts in foliage primarily in riparian and wooded habitats (WBWG 2017, 


Harvey et al.1999, Pierson et al. 1997). 


Possible 
Tree canopies provide potential roosting habitat. Nearest 


detection record is from east branch of Moore Creek at Meder 
Street crossing (EcoSystems West 2004, Heady 2018). 


fringed myotis 
Myotis thysanodes - - HP 


S3 
Roosts sites in California are primarily in buildings or mines; will also roost in 
large conifer snags and in caves (O’ Farrell and Studier 1980, WBWG 2017). 


Not Expected 
The Project Area lacks preferred roost features for this 


species. Known from Felton (CDFW 2018c,d). 


long-legged myotis 
Myotis Volans - - HP 


S3 
Roosts primarily in large hollow tree snags, or live trees with exfoliating bark; 
also uses rock crevices, mines, and buildings (Warner and Czaplewski 1984). 


Not Expected 
The Project Area lacks preferred roost features for this 


species. Occurs on Moore Creek Preserve (EcoSystems West 
2004, Heady 2018). 


San Francisco dusky-footed woodrat 
Neotoma fuscipes annectens - - SC 


Associated with riparian, oak woodland and redwood forest habitats and edge 
habitats. Builds houses from sticks and leaves under or in buildings and trees, 


in hollow trees, or in tree canopy (Sakai and Noon 1993). 


Possible 
The immediate Project Area lacks suitable habitat for this 
species. May occur in the willow riparian and poison oak 


scrub. 


American badger 
Taxidea taxus - - SC 


Occurs in open, uncultivated grasslands and meadows, and open stages of 
shrub and forest habitats with dry with friable soils. Forages on burrowing 


rodents, insects, and ground nesting birds (CDFW CWHR 2008, Quinn 2015). 


Not Expected 
Adjacent scrub and grassland provides potential habitat. May 
move along or through the Study Area but no project impacts 
are anticipated. Nearest record is from UCSC campus lands 


(EcoSystems West 2004). 
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NOTES: 
 
Federal Status 
FE =  Endangered: Any species, which is in danger of extinction throughout all, or a significant portion of its range (USFWS 2019a). 
FT =  Threatened: Any species, which is likely to become an endangered species within the foreseeable future throughout all, or a significant portion of its range (USFWS 2019b). 
P-FT = Petitioned as Threatened (USFWS 2014). 
BCC = Species of migratory nongame birds that are considered to be of concern in the United States because of (1) documented or apparent population declines, (2) small or restricted 


populations, (3) dependence on restricted or vulnerable habitats (USFWS 2008). 
 
State Status  
SE Endangered: A native species or subspecies of animal which is in serious danger of becoming extinct throughout all, or a significant portion of its range, due to loss of habitat, change in 


habitat, over exploitation, predation, competition and/or disease (CDFW 2019a). 
ST Threatened: A native species or subspecies of bird, mammal, fish, amphibian, reptile, or plant that, although not presently threatened with extinction, is likely to become an 


endangered species in the foreseeable future in the absence of the special protection and management efforts required by this chapter. Fish & G. Code, §2067 (CDFW 2019a) 
SSC = CDFW Species of Special Concern: Designated because declining population levels, limited ranges, and/or continuing threats have made them vulnerable to extinction (CDFW 2019d, 


CDFW CNDDB 2019). 
FP =  Fully Protected9: State's initial protection for animals that were rare or faced possible extinction. Fully Protected species may not be taken or possessed at any time and no licenses or 


permits may be issued for their take except for collecting these species for necessary scientific research and relocation of the bird species for the protection of livestock. 
CFGC = California Fish and Game Code: 
 3503 -  Protects active nests and eggs of birds from take, possession, or needless destruction. 
 3503.5. - Protects birds of prey (Orders Falcinoformes and Strigiformes) 
 Section 86; 2000; 2014; 3007; 4150, and Title 14 CCR - Protects non-listed bat species and their roosting habitat, including individual roosts and maternity colonies. 
 
Other (CDFW CNDDB 2018) 
NatureServe Ranking10: S1 = Critically Imperiled—Critically imperiled in the state because of extreme rarity (often 5 or fewer populations) or because of factor(s) such as very steep declines making 


it especially vulnerable to extirpation from the state. 
 S2 = Imperiled—Imperiled in the state because of rarity due to very restricted range, very few populations (often 20 or fewer), steep declines, or other factors making it 


very vulnerable to extirpation from the state. 
 S3 = Vulnerable—Vulnerable in the state due to a restricted range, relatively few populations (often 80 or fewer), recent and widespread declines, or other factors making 


it vulnerable to extirpation from the state. 
L = Locally unique and protected by City and County ordinances. 
HP = Considered “High Priority” on the Western Bat Working Group’s (WBWG) Western Bat Species Regional Priority Matrix (2018).


 
9 More information on Fully Protected species and the take provisions can be found in the Fish and Game Code, (birds at §3511, mammals at §4700, reptiles and amphibians at §5050, and 
fish at §5515). Additional information on Fully Protected fish can be found in the California Code of Regulations, Title 14, Division 1, Subdivision 1, Chapter 2, Article 4, §5.93. 
10 Originally developed by The Nature Conservancy and now maintained and recently revised by NatureServe. Includes a Global rank (G-rank), over the taxon’s entire distribution, and a 
State rank (S-rank), over its state distribution. For subspecies and varieties, there is also a “T” rank describing the global rank for the infraspecific taxon. Criteria are used to assign element 
ranks, from G1 to G5 for the Global rank and from S1 to S5 for the State rank, taking into account rarity, threats, and trends (CDFW CNDDB 2018). 
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Appendix E.  List of all vascular plant species sorted by family observed during the proposed North 
CKD Closure Plan Project Biotic Assessment and Rare Plant Surveys, Davenport Cement Plant, 
Davenport, Santa Cruz County, CA. 


 
SPECIES NAME 


 
COMMON NAME 


ANACARDIACEAE 


Toxicodendron diversilobum poison oak 


APIACEAE 


Conium maculatum poison hemlock 
Foeniculum vulgare sweet fennel 


Torilis arvensis hedge parsley 


ASTERACEAE 


Ageratina adenophora snakeroot 
Artemisia californica California sagebush 


Artemisia douglasiana California mugwort 
Baccharis gluninosa Douglas’ baccharis 
Baccharis pilularis coyote brush 


Carduus pycnocephalus Italian thistle 
Cirsium vulgare bull thistle 


Erigeron canadensis Canada horseweed 
Eriophyllum stachaedifolium lizard tail 


Gnaphalium palustre lowland cudweed 
Helminthotheca echioides prickly ox-tongue 


Hypochaeris glabra smooth cat’s ear 
Hypochaeris radicata rough cat’s ear 


Lactuca serriola prickly wild lettuce 
lotus corniculatus bird’s foot trefoil 


Matricaria discoidea pineapple weed 
Pseudognaphalium luteoalbum Jersey cudweed 


Pseudognaphalium stramineum cottonbatting plant 
Silybum marianum milk thistle 


Sonchus asper spiny sowthistle 
Sonchus oleraceus common sowthistle 


Tragopogon porrifolius purple salsify 


BORAGINACEAE 


Echium candicans pride of Madeira 


BRASSICACEAE 


Brassica nigra black mustard 
Lobularia maritima sweet alyssum 
Raphanus sativus wild radish 


CHENOPODIACEAE 


Atriplex prostrata fat hen 
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SPECIES NAME 


 
COMMON NAME 


CUPRESSACEAE 


*Hesperocyparis macrocarpa Monterey cypress 


CYPERACEAE 


Cyperus eragrostis tall flatsedge 


FABACEAE 


Medicago polymorpha bur clover 
Melilotus albus white sweetclover 


Melilotus indicus annual sweetclover 
Trifolium angustifolium narrowleaved clover 


Vicia sativa spring vetch 
Vicia tetrasperma four seeded vetch 


FAGACEAE 


Quercus agrifolia Coast live oak 


GERINACEAE 


Erodium botrys broadleaved filaree 
Erodium brachycarpum foothill filaree 


Erodium cicutarium redstem filaree 
Geranium dissectum cutleaf geranium 


GENTIANACEAE 


Zeltnera davyi Davy’s centaury 


JUNCACEAE 


Juncus bufonius toad rush 
Juncus effusus soft chess 
Juncus patens spreading rush 


LYTHRACEAE 


Lythrum hyssopifolia Loosestrife 


MYRSINACEAE 


Lysimachia arvensis scarlet pimpernel 


MYRTACEAE 


Eucalyptus globulus blue gum 


PAPAVERACEAE 


Fumaria capreolata white fumory 


PLANTAGINACEAE 


Plantago coronopus cutleaf plantain 
Plantago lanceolata English plantain 
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SPECIES NAME 


 
COMMON NAME 


POACEAE 


Avena barbata slender wild oat 
Bromus diandrus ripgut brome 


Bromus hordeaceus soft chess 
Cortaderia jubata pampas grass 
Cynodon dactylon Bermuda grass 


Ehrharta erecta upright veldt grass 
Elymus glaucus ssp. glaucus blue wildrye 


Festuca bromoides six-weeks fescue 
Festuca myuros rat-tail grass 
Festuca perennis Italian ryegrass 


Festuca rubra red fescue 
Gastridium phleoides nit grass 


Hordeum murinium ssp. leporinum foxtail barley 
Hordum marinum ssp. gussoneanum Mediterranean barley 


Polypogon monspeliensis rabbitfoot grass 


POLYGONACEAE 


Persicaria maculosa spotted lady’s thumb 
Rumex crispus curly dock 
Rumex pulcher fiddle dock 


ROSACEAE 


Rubus ursinus California blackberry 
Rubus armeniacus Himalayan blackberry 


SALICACEAE 


Salix lasiolepis arroyo willow 


SCROPHULARIACEAE 


Myoporum laetum Ngaio tree 


VALERINACEAE 


Centranthus ruber Jupiter’s beard 
 
Species native to California and the Davenport Area in bold 
*Considered native special-status plant species in other parts of California but considered non-native 
invasive species in vicinity of the Study Area. 
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Appendix F. Bird species observed or heard vocalizing during 2019 Surveys, Davenport Cement Plant, Davenport, Santa Cruz County, CA. 
Species Retention Pond Seasonal Ponds Study Area Conservation Status 
Allen's Hummingbird (Selasphorus sasin) O B  BCC 
American Coot (Fulica americana)  O   
American Crow (Corvus brachyrhynchos) B O   
American Robin (Turdus migratorius) O    
Anna's Hummingbird (Calypte anna) O O   
Bewick’s Wren (Thryomanes bewickii) V V   
Barn Swallow (Hirundo rustica)  O   
Black Phoebe (Sayornis nigricans) O, F O   
Brewer’s Blackbird (Euphagus cyanocephalus) O    
Bushtit (Psaltriparus minimus) V O   
California Scrub-Jay (Aphelocoma californica)  O   
California Towhee (Melozone crissalis)  O   
Common Raven (Corvus corax)  B   
Chestnut-backed Chickadee (Poecile rufenscens) O    
Dark-eyed Junco (Junco hyemalis)  V   
European Starling (Sturnus vulgaris)* O    
Golden-crowned Sparrow (Zonotrichia atricapilla) **     
House Finch (Haemorhous mexicanus) O V   
Lesser Goldfinch (Spinus psaltria) 
 
 


O    
Mallard (Anas platyrhynchos)  P   
Northern Harrier (Circus hudsonius)  O, F O SSC 
Orange-crowned Warbler (Oreothlypis celata)  O   
Purple Finch (Haemorhous purpureus) 
 
 


V V   
Red-shouldered Hawk (Buteo lineatus) O O   
Red-tailed Hawk (Buteo jamaicensis) P P   
Red-winged Blackbird (Agelaius phoeniceus)**  O   
Ring-necked Duck (Aythya collaris)  O   
Ruby-crowed Kinglet (Regulus calendula)** H    
Say’s Phoebe (Sayornis saya) O    
Spotted Towhee (Pipilo maculatus)  O   
Song Sparrow (Melospiza melodia)  O   
Townsend’s Warbler (Setophaga townsendi)** O    
Turkey Vulture (Cathartes aura) O O   
Violet-green Swallow (Tachycineta thalassina) 


  
O    


Western Meadowlark (Sturnella neglecta)  O   
Wilson’s Snipe (Gallinago delicate)**  O   
White-crowned Sparrow (Zonotrichia leucophrys)  O   
Yellow-rumped warbler (Setophaga coronate)** O O   
White-tailed kite (Elanus leucurus)   O FP 
Wrentit (Chamaea fasciata) 
 
 


 V   
 


* = Non-native species  
** Over-wintering species 
 
 
 
 


O = Observed  
B = Breeding Behavior  
P= Pair  
F = Foraging 
V = Vocalizing 
 


BBC = Birds of Conservation Concern  
SSC = Species of Special Concern  
FP = Fully Protected 
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EXECUTIVE SUMMARY  


This document presents final modifications to the Closure Plan (design) and is an update of the 


Conceptual Final CKD Closure Plan, previously prepared by Adams Resource Consultants and 


dated April 13, 2017.  The Closure Plan is for the project site Landfill commonly referred to as 


the North Cement Kiln Dust (CKD) Area located at the RMC Pacific Materials, LLC (referred to 


herein as CEMEX) Davenport Cement Plant (Plant) in Davenport, California.  The southern 


portion of the project site is on property owned by CEMEX. As of the date of this Plan the 


northern portion of the project site is located on property leased from the Coast Dairies and Land 


Company (CDLC).  Closure activities will extend beyond the CDLC lease lines in some locations.  


The site also contains identified habitat for the California red-legged frog, (Rana aurora draytonii) 


(CRLF), a federally-listed threatened species.  Portions of this plan may be subject to landowner 


and agency approvals and negotiations.   


The North CKD Area is subdivided into Areas 1 (northernmost extent of CKD), 2, and 3 


(southernmost extent of CKD).  The CKD Closure is planned to occur over two consecutive 


construction seasons with proper monitoring and interim erosion and sediment control measures 


in place to protect the site over the winter months.    


Drainage improvements for the surface water run-on and runoff will be constructed including 


placement of a new 42-inch bypass pipe to direct run-on around the North CKD Area.  Once the 


CKD project site has been filled and graded to reach final elevations, the perimeter ditches, 


French Drain and other ditches will receive final grading.  The CKD Areas 1, 2 and 3 will receive 


a final low permeability cap and protective soil layer that extends below the perimeter drainage 


ditches.  The low permeability cap will consist of welded sheets of textured 60 mil linear low-


density polyethylene (LLDPE) liner overlain by a geo-composite drainage net that is in turn 


overlain by a compacted 18-inch protective cover soil (PCS) and an 8-inch vegetative soil layer.  


The surface of the perimeter ditches will consist of a rock-filled geocell lining.  Where grades 


allow, a French Drain system will extend to depths equal to the perimeter ditches in order to 


intercept potential stormwater run-on and shallow ground water that could build-up against the 


outside edge of the lined perimeter ditches.  The French drain will consist of an 8-inch diameter 


perforated polyvinyl chloride (PVC) pipe enclosed in drain rock and surrounded by filter fabric.  


Additional work efforts will include constructing a steel-reinforced soil nail wall and shotcrete 


cover on a lower steep slope at the southwest face of the North CKD Area and seeding/planting 


vegetation on the surface of the capped Landfill.  


The construction of the final CKD closure for Areas 1, 2 and 3 will require a substantial amount 


of regrading to lower its overall height to an elevation and slope that approximates the adjacent 


topography.  The construction will proceed by excavating and moving CKD to establish the 
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surface for placement of the synthetic liner (cap) system.  With the exception of a lower steep 


southwest face in Area 3, final slopes for the vast majority of that CKD grading will be less than 


13.3 percent (or less than about 7.6 degrees).  


One exception to this graded slope design involves the steep area on the lower portion of the 


southwest face of Area 3.  This area will be reinforced with soil nails for slope stability and 


covered with a 6-inch thick steel-reinforced permanent shotcrete wall for erosion control and to 


deter infiltration.  Slope stability is not considered an issue for this area as described further 


below in main body of this report and covered in detail in the Final Geotechnical Design Report, 


Appendix C.  Slope stability calculations indicate that stability considerations governed by the 


seismic (earthquake) condition and predicted maximum deflections under the Maximum Credible 


Earthquake (MCE) meet Title 27 requirements.  Geotechnical subsurface investigations and the 


data and observations resulting from that effort were applied to the stability analysis in Appendix 


C.   


Stormwater runoff from the North CKD Area is routed into a stormwater Retention Pond, which is 


located to the southwest of the North CKD Area and adjacent to the former coal unloading and 


stockpile area.  As part of the North CKD Area Closure, residual coal on the ground surface in 


the vicinity of the Retention Pond and sediment deposited in the Retention Pond will be 


excavated as part of remedial activities in the area.  Soil and sediment excavated from in and 


around the Retention Pond will be placed into the CKD Landfill prior to placement of the final 


cap. 


Ongoing groundwater monitoring will continue during and after closure activities until determined 


by the agencies and CEMEX that monitoring is no longer necessary. 


The following report, including associated documents, contains the details of the Closure Plan 


and is submitted in compliance with the WDRO (Appendix H) and Title 27. 


The timing and execution for this project relies heavily on the involvement and approval of the 


various agencies and municipalities that are part of this Plan including but not limited to review 


and permitting. 


  







CEMEX - Davenport Final North CKD Area Closure Plan J-045-05-16 


April 1, 2018   


  
A d a m s  R e s o u r c e  C o n s u l t a n t s  C o m p a n y   


PO Box 1770 / Duvall, Washington 98019-1770 / Tel 425.788-3244 / Fax 888-248-8629 / www.AdamsResource.com 


   Page 3 of 41 


1.0 INTRODUCTION AND PROJECT BACKGROUND 


This document presents the Final Closure Plan for the North Cement Kiln Dust (CKD) Area 


located at the CEMEX Davenport Cement Plant (Plant) in Davenport, California.  The Central 


Coast Regional Water Quality Control Board (WB) most recently provided comments on the April 


13, 2017 Conceptual Final CKD Closure Plan in August 2017 and the new February 2018 Waste 


Discharge Requirements (WDR) Order No. R3-2018-0001 was issued with additional 


requirements for the Landfill closure.  The WDR is included in Appendix H. 


In particular, this document includes revisions to address the most recent review 


comments/suggestions from the WB.  CEMEX has been working with Adams Resource 


Consultants Company (ARC), TRC Environmental Corporation (TRC) and EcoSystems West 


Consulting Group (ES) to address the CKD pile, adjacent land and various ponds at the project 


site.  This Final Closure Plan has been prepared to reflect CEMEX’s current understanding of 


relevant regulatory requirements and allow the WB to proceed with their review/permitting 


process for the execution of the closure at the project site. 


During preparation of the Final Geotech Design Report, design assumptions were confirmed, 


when possible.  Additional design information and plans, including a site specific geotechnical 


investigation and the specific details to complete the soil nailed wall, are included as Appendix C.  


The location details for the soil nail wall, bypass pipe and other excavations were of key 


importance during the geotechnical subsurface investigation.  The data collected was used to 


complete stability calculations and provide necessary data for the bidding process, such as the 


conditions at the depth of excavation or anchoring and material characteristics near ditch and 


pipe locations.  Stability calculations include the static and dynamic thresholds required to 


maintain reasonable limits of deflection in accordance with Title 27 of the California Code of 


Regulations. 


The project site is located adjacent to Highway 1 (Hwy 1), along the California coast, north of 


Santa Cruz (as shown on Sheet 1 of the Plans). The Plant has two areas of associated deposits 


of CKD.  The older closed CKD area is at the southeast portion of the Plant and is known as the 


“Lonestar Closed CKD Area.”  The North CKD Area is the subject of this Final Closure Plan and 


is the subject of this report wherever terms such as CKD, Closure Plan, design, and project site 


or project area are used. 


The southern portion of the project site is on property owned by CEMEX.  The northern portion of 


the project site is on property leased from Coast Dairies and Land Company (CDLC).   Closure 


activities will extend beyond the lease lines in some locations.  Titled land ownership is currently 


shown as either CEMEX or CDLC as indicated on Sheets G1 and G2.  The project site also 
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contains identified habitat for the California red-legged frog (CRLF), a federally listed threatened 


species.  Portions of this plan may require additional landowner and agency approvals before 


construction can proceed.  CEMEX will continue to cooperate with various regulatory agencies 


and stakeholders, as needed, to obtain approval.  Landowner and agency cooperation is 


essential but may require changes to the project schedule and Final Closure Plan.   


CEMEX has been working with the WB for many years.  The first conceptual Closure Plan for the 


North CKD Area was completed for CEMEX and submitted to the WB in 2002 by Pincock Allen & 


Holt (PAH) with the expectation that a revision to the Plans would be needed after CKD recycling 


was complete.  Once the recycling program came to a close, Adams Resource Consultants 


(ARC) was selected by CEMEX to complete the update in response to the letter titled “Land 


Disposal Program: CEMEX Davenport Cement Plant, Santa Cruz County – Request for Report 


of Waste Discharge” by the WB, dated July 29, 2011.  


The request letter from the WB describes the need to revise the WDR Order No. 99-23 (issued 


for the North CKD Area) and WDR Order No. 94-66 (covering the now closed Lonestar Closed 


CKD Area).  The WB combined these two WDR Orders and required that CEMEX submit a 


Report of Waste Discharge (ROWD) application package for the North CKD Area.  


CEMEX received an email from the WB dated August 12, 2016 titled “2012 Closure Plan 


Comments to Facilitate Revision of the WDRs and Closure.”  CEMEX, ARC and TRC 


immediately began working on addressing these comments and meeting with other appropriate 


entities (including the United States Fish and Wildlife Service) to determine the correct 


parameters for design.   


CEMEX received a letter from the WB dated February 22, 2017 titled; “Land Disposal Program: 


CEMEX Davenport Cement Plant Inactive North CKD Area – Water Code 13267 Order for Final 


Closure Plan Requirements and Submittal Due Date,” which outlined the required clarifications 


related to a design.   


The February letter stated requirements that the engineered drainages meet the 1,000-year, 24-


hour design storm event.  Previous closure documents and meetings had outlined the use of the 


100-year, 24-hour storm event to size such items as the perimeter ditches, drop structures and 


conveyance pipes with the rationalization that the CKD was a legacy site, with some portions 


inactive for more than 65 years and not meant for disposal.   At the request of the WB, and as 


required by Title 27, this Final Closure Plan includes an evaluation of the effects of a 1,000-year, 


24-hour design storm event on the stormwater conveyance system associated with the North 


CKD Area, as described in the hydraulic analysis report included in Appendix A.  Furthermore, 
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the stormwater conveyance features to be constructed as part of the North CKD Area closure 


have now been designed to pass the 1,000-year, 24-hour design storm.  


CEMEX received a thorough set of comments from the WB, regarding the April 13, 2017 


Conceptual Final CKD Closure Plan, in an email titled “Informal Comments on the Conceptual 


Closure Plan”, dated August 11, 2017” and letter titled: “Land Disposal Program: CEMEX 


Davenport Cement Plant Inactive North CKD Area – Conceptual Final Closure Plan and Post-


Closure Monitoring and Maintenance Plan Conditional Approval,” dated August 24, 2017.  


Revisions to address these comments were incorporated where ever possible and practical 


based on the latest revisions. 


The WB issued a revised WDR titled; “Waste Discharge Requirements Order No. R3-2018-0001, 


Waste Discharge Identification No. 3 442004001, For CEMEX Davenport Cement Plant CKD 


Landfills” dated February 8, 2018.  This WDR Order is an update that replaces previous WDR 


Order Nos. 99-23 and 94-66 and applies to both Landfills at the Plant. 


Several key documents are referred to in this Final Closure Plan and will be relied on either in 


part or in full and considered part of our submitted design.  These documents are listed in the 


Selected References section at the end of this report.  With the exception of the report by CH2M 


Hill (1995), these documents are referenced with the previous submittals in 2002, 2012 and 


2017.   


1.1 General Description of North CKD Project Area  


The project area contains valley fill composed mainly of CKD currently estimated to be 


approximately 848,000 cubic yards (cy) (see Table 1), much of it in a cemented, very dense 


“caked” condition.  The CKD was placed within an existing canyon and has reached the 


elevation of the canyon rim such that the area of the pile is either flat or rises above the 


surrounding land elevation.  Until the plant shutdown in 2010 the some of the upper CKD pile 


was recycled and hauled away.  Based on the chemistry of the CKD and market demand, 


CEMEX has determined that no additional CKD can be feasibly recycled from the project area 


for soil amendments, road stabilization, soil amendment, or other uses.  The North CKD Area 


has performed well under significant storm events since the first deposition and has shown no 


signs of significant degradation or erosion.  It is important to note in considering existing stability 


conditions that the steepest portion of the CKD, at the west end, have shown no signs of 


seepage, sloughing or movement over time.  


The North CKD Area is subdivided into three adjacent work areas, as shown on (Sheet C1) of 


the Plans.  Area 1 (Farm CKD Area 1) is the farthest north, at the head of the backfilled canyon, 
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contains mainly CKD and the entire area was covered by approximately 18 inches of topsoil.  


Area 1 has remained largely undisturbed for over 65 years, returning to grassland about 10 


years ago (see Figure 1).  The focus of this Closure Plan includes Area 1 (Farm CKD Area 1), 


Area 2 (Plant “Old” CKD Area 2) and Area 3 (Plant CKD Pile Area 3).  


1.2 Summary of Closure Actions  


We anticipate that the CKD Closure will occur over two construction seasons based on the 


amount of work required, narrow access for construction equipment ingress/egress and 


reasonably anticipated weather restrictions associated with wind and rain.  All necessary permits 


will be obtained with input from the Contractor where necessary, then the Contractor will submit 


the construction plan and schedule, setup operations, clear and grub the work areas and 


mobilize equipment and materials according to an approved plan and schedule.  During clearing, 


the Contractor will prepare the area by removing materials that may be in the way of 


grading/construction, including but not limited to, trees, shrubs, topsoil to be stockpiled, cement 


blocks, tires and plastic sheeting.  Deleterious material or excess fill not used to complete the 


CKD Closure work will be hauled off-site as part of the contract unless otherwise approved to 


remain on-site by CEMEX and appropriate regulatory agencies.  Once the work area is 


prepared, some of the drainage improvements for the surface water run-on and runoff, including 


the North Pond Bypass, will be constructed.  The Retention Pond sediments excavated during 


the first season will be moved to the Former Coal Storage Area for drying.  The sediments and 


residual coal will be moved to the North CKD Area in the second season for moisture 


conditioning and mixing, along with any additional fill from trenching, sediments and soil from 


final fine grading of the Retention Basin.  Details for the Retention Pond are provided in 


Appendix D.   


If there is available fill volume under the final rough grade target elevations, some non-


hazardous facility stockpiled materials may be mixed and blended with the CKD for incorporation 


into the final Landfill.  Appropriate sediment control measures will be installed prior to any 


earthwork.   


The Retention Pond sediments excavated during the first season will be moved to the Former 


Coal Storage Area for drying.  The sediments and residual coal will be moved to the North CKD 


Area in the second season, along with any additional fill from trenching, sediments and soil from 


final fine grading of the Retention Basin.   


Grading for drainage will not include filling the Seasonal Ponds alongside Area 2.  The Seasonal 


Ponds will be part of a habitat enhancement effort, as shown on Sheet DR9, as advised by 


California Department of Fish and Wildlife in consideration of CRLF habitat.  Once the CKD 
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project area has reached final elevations (see Sheets G1 and G2), the perimeter ditches along 


with adjacent French Drains will receive final grading according to the Plans and specifications, 


then the CKD area will receive the impervious liner/cap and cover soil as shown on the drawings.  


Pipes, drop structures and manholes will be placed according to the design.  Final restoration 


work will include: a) planting the cover soil and hydroseeding disturbed the work areas and b) 


installing the rock-filled geocell to serve as a flexible erosion control layer in the ditches and 


swales. 


The low permeability cap will consist of welded sheets of textured 60 mil linear low-density 


polyethylene (LLDPE).  The LLDPE will form a continuous impervious layer overlain by a 


geocomposite drainage net layer and this synthetic system will be placed over the compacted 


CKD.  The capped Landfill area will be overlain by a 26-inch thick soil cover to provide liner 


protection and support vegetative cover, see Section 4.3 below.   


The closure work will include the major tasks listed below. Note that the order of construction 


activities may vary based on the schedule proposed by the selected contractor(s). 


1.2.1 Construction Stormwater and Dust Management 


Stormwater during construction will be managed in accordance with the Wet Weather 


Preparedness Plan in Appendix E.  Prior to beginning construction, a stormwater 


pollution prevention plan (SWPPP) will be prepared and submitted to the State Water 


Resources Control Board with a Notice of Intent to comply with the State of California 


Construction Stormwater General Permit.  Best management practices to prevent 


sediment and pollutants from discharging in stormwater will be implemented throughout 


the project, stormwater will be monitored, and reporting will be conducted in accordance 


with the Wet Weather Preparedness Plan and the SWPPP. 


Throughout the construction activities, dust will be minimized to the extent feasible, 


monitored, and managed in accordance with the Dust Mitigation Plan in Appendix F. 


1.2.2 Regrade and Complete Site Drainage Improvements 


A) Survey property lines and relevant construction features.  Staking shall include property 


lines, work areas, pipelines, utilities including utility locate, ditches, and preliminary 


grades. 


B) Upgrade existing 30-inch corrugated metal pipe (CMP) bypass drain system by removing 


or abandoning the 30-inch CMP and placing a new 42-inch pipe (Bypass Pipe), which will 


convey flow from the North Pond to “No-name Creek.”   
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C) Excavate Retention Pond sediment.  This pond will be drained, then the exposed 


sediment excavated, dried in windrows and the sufficiently dry sediment placed in the 


North CKD Area after site preparations are complete.  Once drying has been completed 


volume estimates, that include shrink and swell factors for the placed and compacted 


volumes of transported material will be provided by the Contractor before movement.  


The soil material from the pond and adjacent coal storage area may require mixing and 


blending in the CKD area before final grading.  Details are provided on Sheets DR5, DR6 


and in Appendix G. 


D) Begin site preparations related to and including mass grading in Areas 1, 2 and 3.  These 


preparations will facilitate the creation of rough grades for such features as perimeter 


drainage ditches, perimeter French Drains, staking for excavation and/or filing as 


necessary to achieve finish foundation grades for placement of the liner system as shown 


on the Plans.  


E) Subject to the approval of the appropriate agencies and landowners, clear vegetation and 


remove excess sediment from the North Pond where necessary to expose the existing 


pipe inlet(s) and outlet(s).  Stockpile useable sediment for use in regrading (as topsoil).  


Modify North Pond for placement of Bypass Pipe to maintain CRLF habitat. 


F) Replace and enlarge the drainage ditches in the lower “Shop” area of the plant.  Remove 


existing pipes where applicable, existing loose plastic sheets used for ditch lining, and 


install the permanent ditch system.  Lower sections of the ditches will use the rocked 


filled geocell or concrete lining as shown on the Plans.  Excavate trench and construct 


perimeter French Drains to intercept stormwater run-on as shown on the Plans. 


G) The drainage ditches will be excavated as shown on the Plans and will include a final 


configuration consisting of a 6-inch thick rock filled geocell covered with 2-inches of 


crushed rock, see Sheet D1.  This armored ditch system is designed to be durable and 


flexible to minor earth movements and to prevent scour.  Minimal long term maintenance 


was a key factor in providing this design. 


H) Construct drop structure storm drain high density polyethylene (HDPE) pipes along the 


east and west sides of the south face of Area 3 as shown on Plans.  


I) Connect drainage ditches to manholes, drop structures and lined conveyance channels 


downstream from CKD Area 3, as indicated on the Plans.  


J) Subject to appropriate agency approval, install riprap splash-pads and spillway at outfall 


of the pipe outlets at the Retention Pond and “No-name Creek.” 


K) Enhance Seasonal Ponds.  Finish inlet to perimeter French Drain at south end of 


Seasonal Ponds to serve as over-flow relief.  Place synthetic LLDPE liner and fabric to 


provide a low permeability bottom in the two small ponds alongside and east of Area 2.  
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The liner will be covered with rock and soil as shown in Sheet DR9.  The final 


configuration of the Seasonal Ponds is subject to agency and landowner approval in 


order to maintain sufficient water in the ponds to provide CRLF habitat.  


1.2.3 Final Closure of Areas 1, 2 and 3 


A) Clear, grub and remove all deleterious materials from the grading/shotcrete areas 


including but not limited to such items as trees, brush, concrete, tires and plastic 


sheeting.  Stockpile topsoil for use in final soil cover.  Stockpile deleterious materials for 


removal from the project site or other approved use. 


B) Excavate, crush and regrade, as necessary, previously deposited CKD within the existing 


CKD Landfill footprint and work area to achieve design grades to accept the Foundation 


Layer for the liner (with the exception of the slope below the access road at the 


southwest end of Area 3. 


C) Install and grout soil nails and construct a 6-inch thick steel-reinforced shotcrete cover 


with fabric drain strips over the slope area below the access road at the southwest end of 


Area 3, see Section 4.3 in this report. 


D) Construct a minimum 2-foot-thick compacted foundation layer using regraded CKD, 


imported materials and, if necessary, general fill materials.  


E) Install a 60 mil LLDPE liner/cap overlain by a geocomposite drainage layer to facilitate 


lateral drainage, thus providing an increase in liner/cap stability. 


F) Complete shotcrete tie-in at the top of the soil nailed wall to cover the liner along the 


outboard edge of the South Ditch.  Install 26-inch-thick soil cover layer over the liner 


system. This will consist of an 18-inch Protective Cover Soil (PCS) and an overlying 8-


inch thick Vegetative Soil Layer with amendments such as compost or other organic 


materials added to promote vegetation as approved in advance by all parties, Sheet D1. 


G) Maintenance and inspection tasks will be performed as outlined in Section 6.4. 


H) Plant and/or hydroseed the Vegetative Soil Layer and other disturbed work areas at the 


completion of grading or other soil disturbance activities. Provide native vegetation in the 


area as per CEMEX’s recommendations.  


2.0 CKD SITE BACKGROUND AND DESIGN ASSUMPTIONS  


2.1 Description of North CKD Area Project Site 


The North CKD Area project site is divided into three separate work areas described below, the 


ownership boundaries are shown on Sheet C3.  In general we assume the CKD will be relatively 
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easy to regrade, moisture condition and compact, though excavation may require significant 


effort and possible crushing. 


2.1.1 Area 1 – Farm CKD Area 


Area 1 is farthest north, at the head of the backfilled canyon.  The area covers approximately 3.5 


to 4 acres and a portion is currently leased from CDLC.  Area 1 was filled starting in the 1950s, 


first with CKD to the approximate elevation of the canyon rim, and then with 10 to 12 feet of 


excavated earth and concrete rubble from plant construction activities (approximately 50,000 to 


60,000 cy of material).  No CKD has been placed in Area 1 for over 65 years.  Topsoil was 


placed over Area 1 in a 24 to 30-inch loose layer, and compacted to a thickness of approximately 


18-inches.  Area 1 was then returned to its landowner. The combined estimate of CKD volume in 


Area 1 and 2 is shown in Table 1.  In Area 1, there is no CKD above the canyon rim.  


The North Pond is located at the north end of Area 1.  The pond receives surface water from 


adjacent uplands and directs it into a 30-inch Bypass Pipe that conveys the water south through 


and around the CKD Landfill for a total distance of about 2,500 feet, ultimately discharging into a 


natural drainage feature located east of Area 3 (the “Farmer’s Pond”).  


Both the North Drainage Pond and Farmer’s Pond have been identified as CRLF habitat.  


2.1.2 Area 2 – Plant “Old” CKD Area 


Area 2 covers about 3.2 acres and contains exposed CKD.  It is relatively flat with scattered 


mounds of CKD. Similar to Area 1, it is on land leased from CDLC as part of Lease Area C-1. 


Table 1 shows the approximate volume of CKD in Area 2.  There are approximately 94,000 cy of 


CKD above the canyon rim.  The east side of Area 2 abuts a pair of Seasonal Ponds, which will 


be enhanced for CRLF habitat (based on agency approval) as previously described in Section 


1.2.1.  


2.1.3 Area 3 – Plant CKD Pile 


Area 3 is about 9.0 acres and contains the majority of the CKD. It is on land fully owned by 


CEMEX.  Approximately 21,700 cy of CKD remains above the canyon rim. The CKD in Area 3 


rises significantly higher than the surrounding area.  Much of CKD in Area 3 is presently covered 


by protective plastic sheeting weighted down with rubber tires.  This Area contains a steep 


(approximately 45 degree) average slope, see Section 4.3.  
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2.2 Previous Cover System – Lonestar Closed CKD Area (1995) 


In 1995, RMC Materials Pacific, Inc. closed the Lonestar CKD Area located south of the 


Farmer’s Pond between the cement plant and the facility’s eastern property line.  This closure 


was designed and constructed to meet or exceed the requirements of Title 27 and Previous 


Waste Discharge Requirement Order (WDR) Order No. 94-66.  A geosynthetic clay liner was 


used as the impermeable cover element, concrete-lined drainage ditches were installed along 


the perimeter and at some points across the constructed cover.  The final design and 


construction observations were documented by CH2M Hill (1995). 


2.3 Previous Original Conceptual Closure Design – North CKD Area (2002) 


In 2002 the original Conceptual Closure Plan for the North CKD Area was prepared under the 


assumption that work would proceed in two phases.  The two phases were necessary to 


accommodate the CKD recycling at that time, which lasted over a span of about 15 years.  Many 


elements of the original Closure Plan, such as the soil nail supported shotcrete slope, were 


considered viable and appropriate for the current conditions. We reference those elements as 


part of this design. 


3.0 SITE DRAINAGE IMPROVEMENTS 


Collection and routing of surface water are key components of the Landfill design.  Water will not 


be allowed to pool atop the liner/cap cover system.  Regular inspection and maintenance will 


ensure that surface water continues to flow to a collection system that conveys it away from the 


Landfill, through the Retention Pond, and eventually to the Pacific Ocean.  The stormwater 


drainage conveyance and retention features included in this Final Closure Plan were evaluated 


and designed to handle the 1,000-year, 24-hour prescriptive storm event required by Title 27 and 


the WDR.  A summary of the hydraulic analysis and design of the drainage improvements is 


included below and the complete analysis in Appendix A. 


3.1 Hydraulic Analyses and Design Storm Event 


Farallon Consulting, L.L.C. conducted a comprehensive hydraulic analysis to evaluate the ability 


of the proposed drainage conveyance system to meet the prescriptive 1,000-year, 24-hour storm 


event, which corresponds to a 11.6-inch rain event.  Based on the initial evaluation presented in 


the Draft North CKD Waste Pile Closure Stormwater Hydraulic Analysis Report (Draft Hydraulic 


Analysis Report), submitted to the WB on November 29, 2017, it was determined that the 


drainage system proposed in the Conceptual Final CKD Closure Plan could meet the 


prescriptive storm event with few improvements.  This Final Closure Plan incorporates the 


improvements recommended by the Hydraulic Analysis Report and the drainage system has 
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been designed to handle the 1,000-year, 24-hour storm event. The final hydraulic analysis report 


is included in Appendix A. 


3.2 Perimeter Drainage Ditches 


Upon final closure, one crushed rock filled geocell perimeter ditch will remain in place on each 


side of the North CKD Area to collect runoff from the final Landfill surface.  The perimeter ditches 


have been located to closely follow the edge of the CKD filled valley keeping earthwork to a 


minimum to achieve positive drainage down slope.  The LLDPE liner will extend from the Landfill 


and under the perimeter ditches.  The north invert (ends) of the perimeter ditches are located 


near the south edge of the North Pond in order to provide overflow relief if necessary in the 


unlikely situation that a extreme event exceeds the design storm or the bypass pipe is blocked.  


Water in these ditches will flow southward, and discharge into new geocell-lined drainage 


trenches south of CKD Area 3.   Along the upper surface of the CKD, the ditch center-lines will 


be graded at slopes ranging from about 0.5 to 3.0 percent, depending on the existing 


topography.  Details showing the design sections for the perimeter ditches are located on Sheet 


D1.   


The perimeter ditches will direct stormwater runoff around the perimeter of the Landfill and into 


HDPE drop structure pipes that will also capture flows from French Drains constructed on the 


outside of the perimeter ditches.  The drop structure pipes will convey water down the steep 


grades along the edges of the North CKD Area to the lower Shop Area stormwater conveyance 


system.  Rock-covered geocell drainage channels and concrete filled geocell are included in the 


design instead of HDPE or fully lined concrete lined channels because of the increased 


resistance to UV radiation and flexibility to surface settlement caused by fill/waste consolidation 


or seismic movement.  Drop inlet structures with trash-racks will be installed at each pipe inlet to 


minimize clogging potential. Stilling basins will be installed at the pipe outlets to dissipate energy 


and protect the outlet from erosion.  Water from the pipe on the east side of the pile will 


discharge to a crushed rock-filled geocell reinforced ditch near the base of the soil nailed wall.   


3.3 Perimeter French Drain 


The intent of the perimeter French Drain system is to intercept shallow groundwater that has the 


potential to build up under or alongside the LLDPE-lined ditches and to intercept sheet flow-


stormwater run-on.  The French Drains will be constructed by excavating trenches, as shown on 


the Plans, on the “outboard“ side of the perimeter ditch.  The trenches will be adjacent to the 


perimeter ditches where grades allow and reach to the invert depth of the perimeter ditches.  The 


trenches will be, lined with filter fabric then backfilled with bedding gravel that encases an 8-inch 


diameter perforated PVC pipe.  The PVC pipe will be surrounded by drain rock and then 
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enclosed with the overlapping wrap of the ends of the filter fabric.  The PVC pipe will empty into 


the drop structures at the south end of Area 3.  A perimeter French Drain detail is provided on 


Sheet D1. The French Drain system is replaced by the Bypass Pipe trench east of Area 1. 


3.4 Improvements to North Drainage Pond and Pipeline  


The North Drainage Pond and the Bypass Pipe system will continue (pending appropriate 


agency approval) to be used to convey stormwater so that surface water from up gradient areas 


continues to be routed around the North CKD Area and discharge into the Farmer’s Pond 


drainage at No-Name Creek.  An outfall and riprap splash pad will be built at the discharge end 


of the 42-inch diameter pipeline to prevent erosion of the ground surface.  Refer to Sheets DR4 


(Drainage Improvements) and PS4 (Bypass Pipe Profile) of the Plans.  The Bypass Pipe trench 


backfill includes free-draining fill and the ground surface along the pipe alignment will be 


configured as a shallow less permeable swale facilitating capture of sheet flow and shallow 


subsurface flow that can be directed to catch basins that will direct water into the Bypass Pipe 


via several catch basins at the manholes.  Even though indications of seasonal shallow 


groundwater was typically not observed in the Bypass Pipe exploration test pits (Appendix C), 


this shallow water interception feature reduces the volume of potential surface water reaching 


the East Perimeter ditch and Seasonal Ponds area.  In addition, an inlet structure will be 


attached to the upstream end of the Bypass Pipe to maintain CRLF habitat in the North Drainage 


Pond (Sheet D1).  The inlet structure will be placed such that a pond depth of at least 3 feet will 


be reached before water will discharge into the 42-inch diameter Bypass Pipe.  The perimeter 


ditches and French Drains provide over flow relief of the North Pond in the highly unlikely event 


that brief extreme storm events fill the pond above the 42-inch diameter Bypass Pipe.  


3.5 Improvements to Retention Pond  


CKD and coal-impacted sediments and soil excavated from the Retention Pond disposed of at 


the North CKD Area Landfill and placed under the closure cap.   CKD and coal-impacted 


sediments and soil excavated from the Retention Pond will be relocated to the North CKD Area 


for placement under the closure cap. As shown on Sheets DR5 and DR6 and described in 


Appendix G, prepared by TRC, approximately a minimum of 2 feet of sediments and soil will be 


removed from the Retention Pond. In order to facilitate transport of the material to the North CKD 


Area, the wet sediments and soil will be excavated and temporarily placed on the adjacent 


Former Coal Storage Area for drying. Once the drying process is complete, the sediment and 


residual coal at the Former Coal Storage Area will be transported to the North CKD Area for 


disposal under the closure cap. 
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The Retention Pond will receive collected water from the capped North CKD Area Landfill via a 


54-inch diameter pipe.  The 54-inch pipe will collect water from the southwest end of the Shop 


Area ditch and deposit this flow onto a rock splash apron at the side of the Retention Pond.   


Drainage improvements to the Retention Pond to accommodate the 1,000-year, 24-hour storm 


event include building up the perimeter of the pond to an elevation of 106.5 ft with the 


construction of a concrete gravity wall and the installation of a check-valved orifice in the outlet 


riser structure.  The orifice will allow the pond to drain water between storm events to take 


advantage of available storage.  Details are shown on DR5 and DR6. 


3.6 Improvements to the Seasonal Ponds 


Since these ponds have been identified as CRLF habitat, the ponds will be required to maintain 


habitat and retain water through the hatch season (at least 4 feet deep) to serve as viable 


habitat.  The ponds are anticipated to capture a significantly smaller volume of water compared 


to pre-closure conditions observed in the past. Sources of water flowing into the Seasonal Ponds 


are expected to be reduced considering the drainage improvements in the area, such as:  


 abandonment of the damaged adjacent 30-inch CMP that currently serves as the North 


Pond Bypass Pipe, 


 Placement of a larger capacity new Bypass Pipe, 


 Construction of the Bypass Trench and swale along the new Bypass Pipe that will 


capture sheet flow and shallow groundwater up gradient from the Seasonal Pond area. 


Water for habitat will be retained by placing an impervious liner in the Seasonal Ponds.  


Proposed construction will occur during the dry season, the pond sediment and topsoil will be 


excavated and stockpiled.   The ponds will be lined with a low permeability liner to an elevation 


of about 259 feet.  The liner will be covered with the stockpiled sediment and topsoil, provided 


the material contains no protrusions, sharp particles or fragments.  The southern edge of the 


Seasonal Pond area will expose the end of a perimeter French Drain.  The French Drain, as 


previously described, will direct captured water into the adjacent eastern perimeter ditch.  This 


drain will serve as an over-flow outlet for the area if unexpected volumes fill the ponds. This 


layout is shown on Sheet DR9. 


3.7 Improvements to the Detention Pond 


Generally, runoff from the North CKD Area does not drain to the Detention Pond; however, the 


sediment and soil in the Detention Pond was recently evaluated and sampled and it was verified 


that no sediment will need to be removed from the pond.  Details are provided in Appendix D. 
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The hydraulic analysis of the detention pond did not identify the need for any drainage capacity 


improvements to safely handle the stormwater captured during the 1,000-year, 24-hour storm 


event.   The existing 6-inch diameter drain at the bottom of the Detention Pond will be connected 


to the Shop Ditch that discharges stormwater from the Shop Area to the Retention Pond. 


3.8 Regulatory Coordination - Habitat Restoration/Maintenance 


CEMEX, with the involvement of their biological consultant ES, and others as needed, will 


coordinate with the appropriate agencies that have permitting authority over the habitat 


restoration activities, such as the US Army Corp of Engineers, WB, and/or US Fish and Wildlife 


Service.  CEMEX will obtain necessary permits for the project and co-ordinate with appropriate 


agencies.   


4.0 FINAL CLOSURE OF CKD 


4.1 General Closure Requirements 


The design of the final CKD closure for Areas 1, 2 and 3 will require a substantial amount of 


regrading to lower its overall height as much as feasible.  The CKD will be excavated and 


moved, as needed.  Then all imported materials, such as the material excavated from the 


Retention Pond and stockpiles will be mixed and blended with the CKD to the graded surfaces 


shown on Sheets G1 and G2.  With the exception of the south face of Area 3, final maximum 


slopes for the liner/cap cover system will be no greater than 13.3 percent (less than about 7.6 


degrees).  


Adjacent, disturbed slopes will be treated with soil stabilization erosion control best management 


practices and linear sediment control measures, such as biodegradable straw wattles or 


equivalent, will be installed at the bottom of disturbed slopes and at regular intervals along the 


slopes, as needed or as required by permit.  Disturbed soil and work areas used for equipment 


staging and material storage will be seeded at the end of the construction unless they are paved 


or gravel-surfaced Plant areas that will not support vegetation. The steep area on the lower 


portion of the south face of Area 3 will be covered in a 6-inch thick reinforced shotcrete wall for 


erosion control and to deter infiltration.  The shotcrete wall will be supported by soil nails to hold 


the shotcrete section in place.  Slope stability is not considered an issue for this area as 


described in section 4.2.4 and the system will conform to requirements in Title 27.  The shotcrete 


wall is shown on Sheets N1 through N5, the design calculations and analysis summary are 


provided in Appendix C. 
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4.2    Summary and Approach 


As discussed in the letter from the WB (February 22, 2017) the Final Closure Plan must include 


the information necessary to comply with CCR Title 27 and the requirements outlined in that 


letter.  CCR Title 27 requirements are incorporated into this Closure Plan and the specific 


features applicable to selected sections are addressed as follows: 


4.2.1 Title 27 Section 21090 


According to Section C.9 of the WDR, CEMEX shall construct closure and containment systems 


for the North CKD Area pursuant to Title 27, Section 21090 and a Water Board Executive 


Officer-approved Final Closure Plan, which meets either a or b below  


a. Prescriptive Final Cover 


i. Two-foot-thick minimum foundation layer. 


ii. One-foot thick minimum of compacted soil with hydraulic conductivity of 1x 10-6 


cm/sec or less. 


iii. Erosion-Resistant Layer (Vegetative or Mechanical) 


b. An engineered alternative design approved by the Executive Officer.  Engineered 


alternative designs shall satisfy the criteria for an engineered alternative to the 


prescriptive design, as provided by Title 27.  Performance of the alternative composite 


cover’s components, in combination, shall equal or exceed the waste containment 


capability of the prescriptive design outlined in (a) above. 


In accordance with the requirements of Title 27 Section 21090, the Final Closure Plan includes 


the following components (in order of placement from lowest to highest): 


1) 2 feet of compacted CKD (or soil around the perimeter fill areas) as a foundation layer; 


2) 60 mil LLDPE synthetic liner as a textured liner/cap to serve as a low permeability barrier 
exhibiting a 1 x 10-6 cm/sec or less hydraulic conductivity; 


3) A geocomposite drainage net layer that provides lateral drainage and provides friction 
against sliding as a “Velcro effect,” to add stability to the LLDPE liner/cap; 


4) An 18-inch compacted general fill PCS; and 


5) An 8-inch erosion-resistant vegetative soil layer. 
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This Closure Plan assures the engineering measures are in compliance with the requirements of 


Section 21090. 


ARC has provided in Appendix C final design for liner stability.  The final design is based on our 


investigations and the final design report is complete with signature and stamp to verify 


compliance with the statute. 


Post-closure maintenance requirements of Title 27, Section 21090, are addressed in Section 6.0. 


4.2.2 Title 27 Section 20365 


The Landfill to be constructed will limit, to the greatest extent possible, ponding, infiltration, 


inundation, erosion, slope failure, washout, and overtopping caused by the 1,000-year, 24-hour 


design storm event.  Ongoing post-closure maintenance will be performed, as necessary, to 


maintain drainage controls.  


4.2.3 Title 27 Section 21400 


As a former surface impoundment, the requirements for a mandatory clean-closure attempt in 


Section 21400 are addressed in Chapter 5 – Clean Closure Considerations.  Based on our 


evaluation of the issues surrounding clean closure we have continued with the Closure Plan 


under the requirements in Title 27, 21090. 


4.2.4 Title 27 Section 21750 


Section 21750 is incorporated by reference.  Ongoing supervision of the property and all 


reporting to the WB will continue, as necessary, through submittal of a report of waste discharge 


as specified by WDRs. 


4.2.5 Title 27 Section 20080 


Section 20080, General Requirements, defines the North CKD Area Landfill as an “existing” unit 


because it was in operation on or before November 27, 1984.  The section clarifies that existing 


units shall be closed and maintained in accordance with Section 20950 and monitoring must be 


in compliance with monitoring program requirements of section 20380 et seq. The Landfill 


closure and monitoring requirements in the Final Closure Plan were prepared to meet relevant 


the Title 27 requirements. 







CEMEX - Davenport Final North CKD Area Closure Plan J-045-05-16 


April 1, 2018   


  
A d a m s  R e s o u r c e  C o n s u l t a n t s  C o m p a n y   


PO Box 1770 / Duvall, Washington 98019-1770 / Tel 425.788-3244 / Fax 888-248-8629 / www.AdamsResource.com 


   Page 18 of 41 


4.3 Grading and Cover Design  


The cover design will include, listed from lowest to top most; a Foundation Layer at the top of the 


CKD surface, overlain by a low permeability liner system consisting of a 60 mil textured LLDPE 


liner, overlain by a geocomposite drainage net layer, a PCS layer and a vegetative soil layer.  


The approximate earthwork areas and volumes are estimated from various sources and include 


the proposed Landfill cover area of 751,537 ft2 (about 17.25 acres).  The CAD-generated 


approximate volumes are not meant to imply a high level of precision.  These computer 


generated volumes are summarized in Table A below;  


Table A: Grading Balance under Liner/Cap cover grade 


Cut 


Volume 


(yd3) 


Fill 


Volume 


Under 


Liner 


Surface 


(yd3) 


Net Fill 


Required 


for 


Balance 


(yd3) 


Import 


Cut from 


North 


Pond 


42-inch 


Bypass 


(yd3) 


Import Cut 


from 


Retention 


Pond 


Remediation 


(yd3) 


Import 


Cut 


from 


Coal 


Storage 


Area 


(yd3) 


Import 


Cut 


from 


Shop 


Ditches


/Pipe 


(yd3) 


Remaining 


Net Fill 


Required* 


(yd3) 


-90,683 110,643 19,960 -472 -4,680 -3,733 -1,000 10,075 


* Remaining volume under liner/cap will be imported fill from other sources such as from over-


excavation and stockpile materials, see quantities of materials in Appendix D as-required to 


match design grades. 


The Foundation Layer is shown on the Plans as a minimum 2-foot thick layer that will be graded 


and compacted to provide the foundation for the low permeability liner system.  The Foundation 


Layer will consist mainly of CKD as indicated in Table 1, or where needed, general backfill that 


meets the requirements in the specifications that may include existing fill in some areas.  The 


Foundation Layer will be compacted as specified to meet a minimum requirement of 90 percent 


of the maximum dry density per ASTM D1557, similar to requirements for clay liners outlined in 


Title 27, Section 20330, obtainable at optimum moisture content and graded smooth as required 


in the specifications.  Large fragments and protrusions will be removed from the final surface to 


create a smooth final grade before the overlying LLDPE and drainage net layers are placed.  


The WB requires a low permeability layer with no greater than 1 x 10-6 cm/sec hydraulic 


conductivity (k) and as previously mentioned in Section 4.2.1 this requirement will be achieved 


with the application of the textured LLDPE synthetic liner/cap.  A liner/cap system was chosen 
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that includes the LLDPE overlain by geo-composite drainage net in order to: a) eliminate 


potential changes in permeability from interaction with clay minerals; b) improve drainage; and c) 


increase stability.  


LLDPE is a crystalline polyethylene product that has high chemical resistivity and ability to flex 


and stretch when stressed, and is widely used in landfill/waste pile, liner/cap cover applications.  


A textured version is proposed with a 10 mil aperture to increase interface friction between the 


liner and the underlying foundation.  This will greatly increase the stability of the liner system. 


The Drainage Net is intended to provide relief from excessive precipitation percolating through 


the 26-inch thick layer of soil.  The 26-inch thick t soil is located above the geo-composite 


Drainage Net and is partly comprised of the PCS.  The geocomposite layer is comprised of a 


HDPE drainage net encapsulated between two non-woven cover geotextile layers.  The 


geotextile provides friction against sliding with the underlying textured LLDPE as well as with the 


overlying soil layer to provide effective interface shear strength. We include our analysis in 


Appendix C for the long-term stability of the cover and geosynthetic materials on the design 


grades and slopes.    


The aforementioned 26 inches of soil cover will be installed above the liner system.  The lowest 


18-inches of PCS will be compacted to 90 percent of maximum dry density according to the 


specifications.  The top 8-inches of vegetative soil layer will contain native materials void of 


noxious weeds or seeds and be comprised of either stockpiled topsoil or imported and potentially 


amended (such as compost) soil.  This soil layer will remain uncompacted, and will be ripped 


and tilled if compacted during placement. 


Placement of the vegetative soil layer will be completed no later than September 10 of 


the year of closure, so that revegetation can be completed before November 1 of the 


same year.  The Landfill cover will be seeded and mulched, as detailed in the Closure 


Plan Specifications.  Vegetation will be selected that has a root depth of less than 24 


inches. 


4.4 Final Geotechnical Design 


This section describes the geotechnical evaluation related to subsurface conditions near the 


proposed 42-inch Bypass pipeline, the proposed soil nailed wall and the Landfill cover stability. 
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4.4.1 Bypass Pipeline 


Our final design report describes the soil and groundwater conditions that we observed in test 


pits excavated along/near the Bypass pipe location shown on the Closure Plans.  In summary we 


observed fill, construction debris, native sand and rock at test pit depths up to a maximum of 


18.4 feet.  The details of the soil and seepage conditions are provided in the text and test pit logs 


in Appendix C. 


4.4.2 Soil-Nailed Wall 


The southwesterly face of the current CKD rises approximately 150 feet from the surface of the 


existing canyon floor.  This face forms the southwest boundary of Area 3.  It rests at an average 


angle of about 45 degrees (approximate slopes of 1H:1V) with the lower slopes closer to 32 


degrees.  The upper portion of this slope (above the access road at the west end of the CKD that 


cuts across the steep face) will be regraded such that at the time of final closure it is sloped at a 


relatively shallow (at or less than 7.6 degree) angle and covered as described in this report and 


shown on the Plans.  


The lower portion of the southerly slope is designed to remain at the existing slope grades below 


the elevation of the existing unimproved access road.  This slope face consists of progressively 


older CKD berms with depth.  As part of our current evaluation, we considered cutting back the 


slope angle proposed for soil nail and shotcrete cover.  In order to lay this slope back to a safe 


liner/cap angle (less than about 14 degrees) the current liner/cap slopes through-out the rest of 


the Landfill would need to increase to accept the added CKD.  This additional CKD would require 


steeper (over 14 degree) slopes to contain all of the over-excavated CKD.  An additional 


complication would involve increased density of the older CKD deposits as work progresses 


lower.  It is likely these deeper deposits will be much more difficult to excavate and require 


extensive crushing operations to process for hauling and placement.  Considering the time for 


excavation, narrowing of the old Canyon side slopes, handling and volume increase (swell 


factor), the option to lay back these slopes is not feasible. 


The steep southwestern slope has performed well over the years and exhibits no evidence of 


sloughing, erosion, seepage, movement or slides, which is likely a result of the cemented nature 


of the CKD cake that comprises the slope.  It has remained in the same condition for decades 


with no evidence of movement or erosion.  The performance of this slope and back-analyses 


indicates that it continues to remain above equilibrium conditions from a slope stability point of 


view.  Based on data, observations and stability calculations it is highly unlikely that the southerly 


slope of Area 3 will pose a significant risk of movement or sliding in the future, see Appendix C.  


We have provided a design for a shotcrete cover in the form of a soil nailed wall.  The main 
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consideration in placing a soil nailed wall at this location is to limit calculated deflections during a 


Maximum Credible Earthquake (MCE) event.  Our analysis of the MCE for this site is included as 


an attachment to the report in Appendix C. 


A site specific geotechnical investigation at the shotcrete and soil nailed wall site was completed 


in January 2018.  This investigation provides the proper subsurface data for the slope stability 


assessment (soil nailing).  In order to protect the slope from surface water infiltration or erosion, 


the placement of a 6-inch thick, steel-reinforced shotcrete ‘battered’ wall (FHWA 1998) with soil 


nails has been determined to be an appropriate option as originally presented in the 2002 plan.  


A shotcrete swale at the base (toe) will convey potential stormwater runoff,  that may accumulate 


at the base of the shotcrete, to the concrete-lined Shop Ditch.  This ditch will be constructed as 


part of the site drainage improvements described in this Final Closure Plan and will convey 


stormwater to the Retention Pond.  The monitoring plan includes provisions to inspect the 


shotcrete for water in the unlikely event that subsurface drainage emits from the drain fabric or 


elsewhere behind the shotcrete wall.  


The unimproved road that traverses the southwest face of the slope at the top of the soil nailed 


wall will contain an LLDPE lined ditch covered with the rock-filled geocell system, see Sheets 


PS1 and D3.  The Soil-Nailed Wall will be in-place before the ditch rough grading begins.  Once 


the ditch is lined a final application of shotcrete at the top of the Soil-Nailed Wall will cover the 


LLDPE liner outside edge.  The existing road is located over multiple active public water lines 


that service the nearby Davenport community of Newtown and the county sewage treatment 


plant.  Depending on final utility locations construction activities will avoid shut-down and 


relocation of these lines unless the utility location investigation requires relocation of these 


utilities as necessary for grading or anchor placement purposes.  The physical location of the 


water lines and assessment of conflicts with construction will be required by the Contractor 


before beginning construction. 


The Soil-Nailed Wall design is completed as a “performance specification” style set of 


documents that will be provided to a specialty shoring contractor as a stand-alone package.  


Thus the specifications are included in the Soil Nail drawings so that Sheets N1 through N5 can 


be provided separately.  There is a place holder in the project specifications for Shotcrete that 


directs the Contractor to follow those sheets.  


4.4.3 Summary of Stability Analysis for Cap and Cover System 


Our stability analysis of the cap and cover system included an assessment of slope and cover 


stability under dynamic (seismic) conditions, as well as the maximum predicted deflection under 


a Maximum Credible Earthquake (MCE) event, as mandated by CCR Title 27.  Appendix C 
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presents the various geotechnical stability analyses that were performed, which are summarized 


as follows: 


 The large-scale stability of the southwesterly face of the CKD fill, inclined up to an 


angle of  45 degrees, was evaluated for potentially sliding below the maximum depth 


of the soil nails. Limit equilibrium analysis was conducted using the Slide computer 


program, and the stratigraphy and geotechnical properties of the CKD material were 


delineated based on field explorations (two boreholes near the southwest CKD face). 


Under long-term static conditions, the overall factor of safety was determined to be 


1.6, an appropriate value for design. 


 For dynamic analyses, a peak ground acceleration (PGA) and pseudo-static 


coefficient were determined for a MCE seismic event, per CCR Title 27. The PGA 


was estimated to be 0.566g, and the corresponding pseudostatic coefficient was half 


of that, for a value of 0.283g.  


 The pseudostatic coefficient was used in the Slide model to determine the stability of 


the soil nail face in a seismic event. The factor of safety against sliding was estimated 


as 1.0, which is below the CCR mandated level of 1.5. Therefore, a more robust 


analysis was conducted to determine the overall amount of slope deflection that could 


be expected during the MCE. Empirical models and a Newmark analysis were used 


to estimate the total slope deflection as being no greater than 4 inches. This amount 


of deflection is expected to be manageable and readily reparable using shotcrete 


application at this site. 


 The soil and geosynthetic cover layers were evaluated for the rest of the CKD area, 


which will be graded to a slope inclination of 13.3 percent, and were found to be 


sufficiently stable, with minimal (less than one inch) deflection predicted in an MCE 


seismic event. 


 The cover soils and geosynthetic elements are anticipated to remain stable in the 


drainage side slopes, provided that construction is free of defects, and that excessive 


potential flows or debris do not damage the ditch sides. 


 


4.5 Post Closure Use of CKD Areas 


The final cover soil will be vegetated by native grasses devoid of invasive plants or seeds, and 


will blend into the surrounding land.  No grassland activity requiring irrigation will be conducted 


on this area to reduce the potential for infiltration of water into the CKD.  No additional 


development is planned for Areas 1, 2 and 3.  
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5.0 CLEAN CLOSURE CONSIDERATIONS  


Clean closure generally means the removal of all impacted materials from a landfill site as 


described by the CalRecycle LEA Advisory #16 available at 


http://www.calrecycle.ca.gov/LEA/Advisories/16/.  In accordance with this advisory clean closure 


is usually considered an option when certain factors are met.  Unless there are other better uses 


for the site or there are threats to public health and safety of the environment, it is a 


consideration when the removal cost is less than the cost of long term maintenance and 


monitoring of the material if left on site. 


Other factors to consider are the removal and transportation of the impacted soil to a landfill 


including waste transportation issues, waste disposal costs and the restoration of the site, 


requiring the importation and placement of rehabilitation material (to minimize erosion).  


The following facts were important in considering an option for clean closure at the North CKD 


Area Landfill:  


A) The estimated current volume of Cement Kiln Dust (CKD) is about 850,000 cy.  


However, for CKD Clean Closure design purposes a certain amount of over-


excavation is considered, so a total volume of 1Mcy is a reasonable total estimate. 


B) Disposal of CKD is considered as “Class II or designated waste”, by the DTSC.  


Accordingly, CKD may be disposed of at landfills, which have a permit to accept 


Class II waste.  There are no landfills near the Davenport site that could accept the 


material.  The closest potential option is the Keller Canyon landfill in Pittsburg, CA, 


which is 103 miles away.  Of the landfills that would potentially accept the material, 


there would likely be capacity limitations, considering the quantity of material. 


C) The total waste (including all CKD, over-excavated soil/rock and other fill materials) to 


be disposed of in a “clean closure” scenario is estimated to have waste mass of about 


2M tons considering that the CKD is essentially a relatively heavy silty material with 


likely high captured moisture content. 


D) Typical dump trucks carry 10-20 cy of waste, accordingly depending on the truck 


capacity, and the number of truck trips is estimated to be on the order of 60,000 to 


120,000 trips to the landfill.  This results in an increase in traveled miles of about 200 


miles roundtrip per truck trip to Keller Canyon for a total of between 12,000,000 and 


25,000,000 total haul miles.  


E) Disposal and transport cost (based on a 2008 project experience from a project site 


at Ft. Bragg to the Kettleman Hills Landfill) is equal to about $120 per ton, so for 



http://www.calrecycle.ca.gov/LEA/Advisories/16/
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Davenport this cost is estimated to be about (2M tons x $120/ton) $240M.   


F) Replacement backfill would be required on site.  One can assume a 30-40,000 cy 


backfill at a cost of about $15-20/cy.   


Considering purchase, mobilization, placement and compaction, we would estimate 


an additional $2-3M for grade replacement costs.  This quantity is based on an 


approved grading plan.  


G) CKD on the site is “caked” and would require extensive excavation, crushing and 


breaking effort that can manifest itself in excess air emission, dust generation, noise, 


additional handing time or other nuisance issues. 


H) Air emissions associated with extensive trucking would be significant.  If this solution 


is selected it is recommended to perform a detailed air emission study, and 


subsequent human health and biological impact study as part of an overall 


Environmental Assessment. 


I) Extensive highway travel on local narrow roads represents risks, such as truck 


accidents, that present public safety issues and/or cause release of waste and fuel 


necessitating extensive environmental cleanup.   


J) Offsite disposal of waste can often lead to even more hazardous conditions 


particularly if it is mixed with other waste or dust emissions from handling and placing 


at the disposal site.  


K) Hydraulically placed CKD is an inherently stable material much akin to limestone 


placed in slurry form.   


This type of CKD underwent a pozzolanic reaction that resulted in the increase of 


strength and the reduction of permeability for this CKD pile.  Therefore, the CKD is a 


relatively stable homogeneous deposit and represents a significant reduction of 


groundwater impact with minimal to no chemical interaction.   


L) A properly graded/covered and revegetated CKD pile is considered a suitable 


foundation for park lands/sporting fields, wildlife and other recreational uses. 


M) Land zoning at the Plant allows (upon closure) wildlife incursions on the closed CKD 


areas, essentially increasing grazing/wandering habitat. 
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Table B:  Potential Local Landfills 


Landfills potentially 


serving the 


Davenport site 


Classification, 


comments 


Distance (one 


way and round 


trip) 


Recommended 


Guadalupe Landfill – 


San Jose-  


408-268-1670 


Class III, extensive 


public opposition 


because of high truck 


traffic 


 Not acceptable, for 


expected public opposition 


Kirby Landfill – San 


Jose 


408-779-5194 


Class III, phone is not 


in service – possibly 


closed 


 Not acceptable, potentially 


out of service 


Newby Island, CA 


408-262-1401 


 


Class III  Not acceptable, no proper 


waste acceptance criteria 


Kettleman Hills, CA 


Central CA: 714-771-


5554 


 


Class I inherently 


suitable for 


designated waste 


190 miles one 


way,  380 miles 


roundtrip 


YES, proper waste 


acceptance permit/volume 


Keller Canyon 


Pittsburg, CA:  


925-313-8900 


 


Class II 103 miles one 


way, 206 miles 


roundtrip 


YES: proper waste 


acceptance permit and 


volume are available 


Sunshine Canyon Class III  Not acceptable: no proper 


waste permit 
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Half Moon Bay Class III  Not acceptable:  no proper 


waste permit 


Note: We have also contacted the local facilities of: Sana Cruz, Buena Vista and Watsonville 
Landfills.  These facilities are not able to accept the Davenport Facility CKD waste based on a 
variety of combined reasons including no proper permit, no room or, in the case of the 
Watsonville Facility, are closed and no longer accepts waste. 


 


Based on the above factors a “clean closure” option for the North CKD Area Landfill is not 


recommended because:  


1)  The total volume of CKD required to be moved is expected to be 1Mcy (1,000,000 cy) or 


more.   


2)  Extensive excavation and hauling for a significant distance causing: 


a) Extensive cost. 


b) Traffic impacts. 


c) Air emissions during excavation and waste transport, including significant impacts to 


greenhouse gas (truck and equipment exhaust).   


d) Possible releases impact wildlife and native vegetation 


e) Lengthy removal and handling, would likely add several years to the project, which would 


cause unnecessary long-term dust, storm water, and traffic issues to the neighboring 


community.  Compared to an approximate two year construction period for a liner/cap 


and cover system, the prospect of extending public exposure to the above mentioned 


issues over many years is ill-advised and unwarranted. 


Conversely, on-site closure has several benefits that include but are not limited to: 


 Reducing overall earthwork and handling, thus efficiently controls cost and project 


execution timeframe 


 Generating a capping scheme that is environmentally protective, and also supports 


overall habitat reclamation and improvement  


 Reducing impacts (noise, nuisance, dust, traffic) to the public. 


Successful clean closure examples by rail are: the Pier 64 and 16th Street soil remediation in San 


Francisco, California, and the Hudson River sediment remediation project in New York. In the 


current project however, the nearby rail line is not considered a viable near-term alternative haul 


system due to the dilapidated condition of the trestles.  A full retrofit of the rail line is expected to 


take many years.  The refurbishing of the rail line would require completion of such items as: 
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transportation planning, engineering studies, structural evaluation, permitting and demolition, to 


bring into modern compliance before considering as a useful haul method. 


Based on the above discussion all CKD should be kept on site, properly graded, properly 


covered in accordance with CCR Title 27.  Depending on future land use, the North CKD Area 


Landfill could be rehabilitated as habitat that readily connects to neighboring wildlife 


areas.  Clean closure is infeasible based on the physical risks to the public generated by a 


comparatively lengthy (many years) clean-closure project.  


6.0 POSTCLOSURE MONITORING AND MAINTENANCE PLAN 


WDR R3-2018-0001 and monitoring and reporting program (MRP) No. R3-2018-0001, included 


in Appendix H, contain specific inspection, sampling, and reporting requirements as described 


below.  Specific requirements are subject to change with the potential adoption of a new or 


revised WDR and MRP in the future. 


6.1 Responsible Party 


Company:  RMC Pacific Materials, LLC (CEMEX)  


Contact Name: Kori J. Andrews, Corporate Environmental Manager 


Address:  15301 Dixie Highway, Louisville, Ky, 40372 


Phone:   (502) 377-2973 


6.2 Monitoring and Control Systems 


The North CKD Area monitoring and control systems currently consist of: groundwater 


monitoring, stormwater monitoring including treatment.  Installation of a surface water and gas 


monitoring network is not anticipated or necessary.  Sampling stormwater data from the 1995 


closure areas showed no detectable production of methane or carbon monoxide from the 


Lonestar Closed CKD Area.  These results can be extrapolated to this site because the CKD 


areas are very similar.  


6.2.1 Groundwater Monitoring System 


Currently there are fifteen groundwater monitoring wells associated with the North CKD Area.    


Groundwater monitoring is conducted semiannually in accordance with WDR R3-2018-0001 and 


MRP No. R3-2018-0001.  The WDR and MRP are provided in Appendix H. 
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6.2.2 Stormwater and Surface Water Monitoring and Treatment System 


Stormwater samples are currently required to be collected from the Plant discharge at Point 001 


on a monthly basis (when the Retention Pond is discharging) pursuant to MRP No. R3-20180-


001 and four times per year in accordance with the State of California Industrial Stormwater 


General Permit (IGP). The stormwater monitoring parameters and frequency may vary over time 


as allowed by MRP No. R3-2018-0001, the IGP and future modified permits.  After the North 


CKD Area Landfill is closed and the Plant is cleaned up to a level where no industrial materials 


remain, coverage under the IGP may be terminated.  In addition, stormwater will be monitored 


during construction activities in accordance with the State of California Construction Stormwater 


General Permit (CGP). 


Surface water in the Detention Pond and Retention Pond is required to be monitored annually as 


required by MRP.  


A carbon dioxide gas injection system is currently used, when needed, to reduce elevated pH 


levels to meet water quality standards and stormwater action levels. Following closure of the 


North CKD Area, the pH treatment system may no longer be needed if acceptable pH levels can 


be consistently met without treatment.  CEMEX may request approval from the Water Board to 


cease operation of the pH treatment system. 


6.2.2 Leachate Monitoring 


If a leachate seep is observed, the WB must be notified by telephone or email within 24 hours of 


discovering a leachate seep from a disposal area.  Observed leachate seeps and affected 


surface waters will be sampled, maps of the seep must be created, photos must be taken, flow 


must be estimated, observations recorded, and corrective actions developed for a report to be 


submitted within 7 days in accordance with MRP No. R3-2018-0001.   


6.3 Inspection  


The following inspections will be performed for the North CKD Area. Site inspections 


described below are required as described in MRP No. R3-2018-0001.   


Inspection of the Landfill must be conducted, per MRP No. R3-2018-0001, in accordance with 


the following schedule, and record (including photographs, when appropriate), at a minimum, the 


Standard Observations listed below. 
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6.3.1 Site Inspection Schedule 


MRP No. R3-2018-0001 requires Wet Season inspections (October 1 through April 30) and Dry 


Season inspections (May 1 through September 30).  The required frequency for inspections is 


included in MRP No. R3-2018-0001 in Appendix H.  


6.3.2 Standard Observations 


Standard observations must be conducted of the landfill, landfill perimeter and receiving waters 


in accordance with the wet season and dry season inspections as required by MRP No. R3-


2018-0001 in Appendix H.  


6.3.3 Drainage Systems Inspections 


Drainage control systems shall be inspected as part of standard observations and following each 


runoff producing storm event as described by MRP No. R3-2018-0001 in Appendix H.   


Specific stormwater facilities that should be inspected include the following: 


 North Pond Bypass Pipe, inlet, outlet, catch basins, and intercepting swale; 


 Landfill perimeter ditches and French Drains; 


 Drop structures and stilling basins near the southwest end of the North CKD Area Landfill; 


 Shop Area Ditch, downstream culvert, and outlet to Retention Pond; 


 Detention Pond and outlet;  


 Retention Pond and outlet structure, including outlet structure check valves; and 


 Discharge 001 culvert outfall and stormwater pH treatment system. 


Drainage tunnels downstream from the Retention Pond are over 20 feet below ground and are 


not readily accessible to be inspected per the schedule required by MRP No. 2018-0001.  As 


described in the Hydraulic Analysis Report in Appendix A, the bedrock tunnels are in good 


condition as of the inspection conduced on February 1, 2018.  Accessible portions of the 


drainage tunnels should be visually inspected approximately once every 10 years and after 


significant earthquakes.  


6.3.4 Differential Settlement 


A topographic ground survey of the North CKD Area Landfill will be performed at the conclusion 


of construction activities overlaid on the aerial photograph, at a scale and contour interval 
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sufficient to depict the as-closed topography, and to allow for the early identification of any 


differential settlement. The closed Landfill survey will be reported as part of the final Closure 


Construction Report.  The topographic map of the Landfill will act as a baseline against which to 


measure the total settlement through time, of all portions of the final cover since the date of 


Landfill closure. CEMEX is not required to develop iso-settlement maps every five years as CKD 


is not expected to undergo significant differential settlement, but iso-settlement maps may be 


required if differential settlement is observed. 


6.4 Maintenance 


6.4.1 Landfill Cover  


The vegetated areas on the Landfill cover will be regularly inspected as part of the standard 


observations previously described including deficient areas that will be corrected. The correction 


may involve seeding and replanting as necessary.  Prior to vegetation establishment, temporary 


erosion control BMPs such as jute netting or straw mulch may be needed to reduce or prevent 


erosion.  Native drought-tolerant species have been specified for the initial planting. CEMEX will 


prevent the growth or establishment of trees or other deep-rooted plants by mowing the 


vegetation and removing saplings from the new landfill cover as necessary.  Digging of holes or 


burrowing by rodents or other animals must be controlled and repaired.  Documentation of 


sufficient landfill cover vegetation or appropriate stabilization will be reported annually by 


October 1 to the WB as part of the Wet Weather Preparedness Report. 


Eroded areas of the landfill soil cover should be filled in or regraded to match the surrounding 


grade and revegetated with erosion and sediment control BMPs installed, as described below.  


Areas of ponding or differential settlement may require regrading to provide free drainage.   


If there is a breach in the landfill cover through the soil, drainage layer, and low-hydraulic 


conductivity LLDPE layer into the waste, the breach and other associated cover problems must 


be repaired with a CQA plan.  During the wet weather season (October 1 through April 15 of 


each year), if repairs cannot be made promptly, damage that threatens waste containment, cover 


integrity, or percolation of water into waste, will be temporarily covered to avoid exposure to 


precipitation. 


If cracks, settlement, unintended seepage (i.e. not through weep holes), or other failure of the 


soil-nailed wall is observed, the wall should be inspected by a qualified Professional Engineer or 


Engineering Geologist to determine the appropriate maintenance. 
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6.4.2 Erosion and Sediment Control BMPs 


Erosion and sediment control measures, including, but not limited to erosion control blankets, silt 


fences, wattles, and drainage inlet protection devices, installed during or after construction of the 


North CKD Area landfill must be maintained and repaired, as needed, after deficiencies are 


identified.  Erosion and/or sediment control BMPs should be implemented whenever inspections 


are conducted and erosion or potential erosion is observed.  Erosion and sediment control BMPs 


will be inspected as described above in Section 6.3 and as part of other permit requirements, 


such as for the Industrial or Construction Stormwater General Permits, and maintained or 


replaced as needed.  Documentation of appropriate erosion and sediment control BMPs will be 


reported annually by October 1 to the WB as part of the Wet Weather Preparedness Report. 


6.4.3 Drainage System Maintenance 


The drainage system is inspected as described in Section 6.3.  In general, maintenance should 


be conducted when sediment or debris prevents stormwater runoff from being effectively routed 


into, through, or out of a stormwater conveyance system.  Repairs should also be conducted 


whenever damage has been observed or indications of impending damage have been observed 


to a stormwater conveyance feature.  Maintenance and/or repairs should be conducted prior to 


the next forecasted storm event or as soon as feasible.  The key stormwater drainage system 


features and specific maintenance activities are described below: 


 North Pond Bypass Pipe, inlet, outlet, catch basins, and intercepting swale. 


Remove accumulated sediment in the North Pond if it has reached the level of the 


Bypass Pipe inlet and remove sediment and debris that may block flow from freely 


entering the North Pond Bypass Pipe.  Remove sediment and debris that blocks flows 


from the Bypass Pipe intercepting swale and catch basins.  Repair visible erosion if 


observed in the North Pond, along the Bypass Pipe swale, or at the Bypass Pipe outlet 


and discharge area down to No-name Creek.  Replace dislodged rip-rap at the Bypass 


Pipe outlet, if necessary to prevent erosion. 


 Landfill perimeter ditches and French Drains. 


Remove accumulated sediment and debris that could clog the perimeter ditches or 


French drains.  Remove matted vegetation from the surface of the French drains.  Clean 


shrubs, trees, or large clumps of grasses from the perimeter ditches that can impede 


flow.  Short grasses can remain in the ditches if they do not impede flow and sediment 


can fill the interstitial spaces within the rock-filled geocell ditch lining.  Cut or remove 


thick, tall grasses.  Replace rock in the geocell material if dislodged.  If sheet flow from 


off-site is not intercepted by the French drain and flows into the perimeter ditch, clean the 
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surface of the French drain, further evaluate the French drain and replace drain rock 


and/or clean out the French drain pipe, if needed. 


 Drop structures and stilling basins near the southwest end of the North 


CKD Area Landfill. 


Remove accumulated sediment and debris that could clog the entrance to the drop 


structure inlets or reduce the volume of the stilling basin.   


 Shop Area Ditch, downstream culvert, and outlet to Retention Pond. 


Remove accumulated sediment and debris that could clog the Shop Area Ditch or 


downstream culvert inlet.  Clean shrubs, trees, or large clumps of grasses from the ditch 


and culvert impede flow.  Short grasses can remain in the ditches if they do not impede 


flow and sediment can fill the interstitial spaces within the rock-filled geocell ditch lining.  


Cut or remove thick, tall grasses.  Replace rock in the geocell material if dislodged.  


Repair visible erosion if observed at the culvert outlet and replace dislodged rip-rap at the 


Bypass Pipe outlet, if necessary, to prevent erosion. 


 Retention Pond and outlet structure, including outlet structure check 


valves. 


Remove accumulated sediment and debris that blocks water from flowing from the 


Retention Pond into the outlet structure and backflow prevention check valves.  Repair 


visible erosion on the banks of the Retention Pond.  Maintain check valves in accordance 


with manufacturer’s specifications. 


 Detention Pond and outlet structure. 


Remove accumulated sediment and debris that blocks water from flowing from the 


Detention Pond into the outlet structure.  Repair visible erosion on the banks of the pond 


and maintain the outlet structure as needed or required. 


 Plant drainage tunnels. 


Remove accumulated sediment and debris that compromises the capacity of the 


drainage tunnels.  Repair the tunnels, as needed. 


 Highway 1 drain and Highway 1 culvert outlet. 


Notify Caltrans if a blockage or damage is observed at the Highway 1 drain just north of 


the Plant entrance or at the outlet of the 30-inch culvert. 


 Stormwater pH treatment system. 


Until stormwater treatment is deemed no longer necessary and approval from the WB is 


received to cease operation, clean the pH probes and calibrate the pH meter in 


accordance with manufacturer recommendations, and refill carbon dioxide tank, as 


needed.  Remove debris and sediment in the stormwater/carbon dioxide mixing sump, as 


needed.  
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6.5 Reporting 


WDR Order No. R3-2018-0001 and MRP Order No. 2018-0001 (Appendix H) contain various 


reporting requirements following the closure of the North CKD Area Landfill, as follows:   


 Final Construction Closure Report;  


 Semi-Annual Monitoring Reports;  


 Annual Summary Monitoring Reports; and  


 Wet Weather Preparedness Reports.  


Various other notifications also have reporting requirements as described in WDR Order No. R3-


2018-0001 and MRP Order No. 2018-0001 (Appendix H).  Refer to the WDR and MRP for the 


specific requirements.  


Stormwater monitoring data, annual reports, and other required information will be reported to 


the State Water Resources Control Board pursuant to the IGP and CGP, as applicable. 


The Landfill closure construction may also require other local, State, and or Federal approvals or 


permits that will have additional reporting requirements. 


7.0 COST AND SCHEDULE ESTIMATES 


7.1 Cost Estimates 


Tables 2 and 3 provide a summary of the engineering cost estimates for the closure and post-


closure monitoring and maintenance. Costs are given in current dollars and are not adjusted for 


future inflation. Detailed cost worksheets, from which the cost summary tables were generated, 


are also included in Appendix B.  


These engineering cost estimates are based on our experience with similar projects in this 


vicinity and others up to the time this report was written.  In some cases, the expected costs 


were provided as preliminary estimates from local contractors.  It is important to note that the 


costs presented herein may not be completely representative of actual costs for this work and 


this construction market, at the time the construction is performed.  Based on our experience 


with similar projects we have added a 30 percent contingency factor to all costs to account for 


some of these uncertainties.  
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Volumes and quantities presented are reflective of the Closure Plan design that is presented in 


this report, its attachments and the Plans.  Estimates will be re-evaluated if any elements of the 


design are modified. 


7.2 Schedule Estimates 


We list approximate completion dates for closure activities in Table 4.  The timing and execution 


for this project relies heavily on the involvement and approval of the various appropriate 


agencies and municipalities that are part of this Plan including but not limited to review and 


permitting. 


These are subject to appropriate agencies and landowner approval. Updates of the schedule will 


be provided if the schedule changes.  A partial summary of tasks that may have significant 


impact on a final schedule after agency approval include but are not limited to: a) permit delays; 


b) final land ownership agreements; c) unknown subsurface conditions that require added effort 


such as trenching in rock; d) very dense CKD conditions requiring excessive crushing/handling; 


e) 30-inch pipe abandonment; and f) frequent or prolonged delays caused by weather such as 


wind and rainfall.  


Two important issues that will affect this schedule include lease negotiations and habitat 


evaluation issues, as described below.  


Previous attempts to negotiate the purchase of the North CKD Area land owned by the CDLC 


have been unsuccessful.  CEMEX is currently in discussions with CDLC.  The completion of 


closure activities on these lands will be subject to final negotiation and approval by the current 


owner.   


The North Pond and the two Seasonal Ponds on the east side of Area 2 have been identified as 


habitat for the CRLF a federally listed, threatened species.  The Final CKD Closure Plan includes 


some work in the North Pond area and Seasonal Ponds, including cleaning out the Seasonal 


Ponds for a liner and preparing the Bypass Pipe inlet for the North Pond.  We consider these 


temporary modifications to the habitat.  These areas will be improved beyond current pre-


construction conditions. 


Procedures for approvals of changes to the Closure and Postclosure Maintenance Plan and 


Closure Plan are addressed in Title 27, Section 21865 and 21890, respectively. 
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TABLE 1 CKD INVENTORY 


Description 


North 
CKD 
Area 


2000 Estimated 
Volume of CKD 


(cy) 


2012 Estimated 
Volume of CKD 


(cy) 
CKD Below Canyon Rim Area 1 & 2 342,000 342,000 


  Area 3 390,000 390,000 


  Sub Total 732,000 732,000 


CKD Above Canyon Rim Area 1 None None 


  Area 2 91,000 93,915 


  Area 3 115,000 21,728 


  Sub Total 206,000 115,643 


Total Estimated CKD 
Inventory (June 2012)   938,000 847,643 
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TABLE 2 SUMMARY OF CLOSURE COST ESTIMATE 


All costs listed are approximate and level of precision reflects unit cost estimates 
as of April 2018 only, not exact “real” values. 


 


Final Cover $4,640,000  


Revegetation and Erosion Control $140,000  


Landfill Gas Monitoring and Control $0  


Groundwater Monitoring/Remediation $0  


Drainage Improvements and Modifications $1,159,000  


Security Improvements $0  


Mobilization/Demobilization $110,000 


Other Closure Costs $2,820,000  


SUBTOTAL CLOSURE COST ESTIMATE $9,409,000 


Contingency 30 percent $2,820,000  


TOTAL CLOSURE COSTS (Rounded to nearest 
thousand) $12,229,000 
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TABLE 3 SUMMARY OF POST CLOSURE COST ESTIMATE 


 


All costs listed are approximate annual costs unless otherwise noted. 


 


Revegetation $19,800  


Erosion Control $13,000  


Monitoring $87,000  


Remediation/Control $44,000  


Drainage Maintenance $6,200 


Other Post-closure Monitoring Costs $32,000  


SUBTOTAL POSTCLOSURE COST ESTIMATE $202,000 


Contingency 30% $60,600  


TOTAL POST CLOSURE COST ESTIMATE (Rounded 
to nearest thousand) $263,000 


TOTAL 30-YEAR POST CLOSURE COST ESTIMATE 
(Rounded to nearest thousand) $7,890,000 


Note: Rounded values, not adjusted for inflation or fluctuations in market value. 
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TABLE 4 ESTIMATED CLOSURE SCHEDULE (Subject to Appropriate 
Agency/Landowner Permits and/or Approval) 


Item  Activity  Completion  


1  Receive WB approval to proceed with Closure Plan  August 2017 


2  Respond to Comments, Complete Geotech Investigation, Final 


Design Addendum & Prepare Final Closure Plan  


February  2018  


3 Submit Final North CKD Closure Plan April 1, 2018 


3  Receive WB approval of Final Closure Plan & Final Design and 


Begin Preparing “For Bid” Package 


May 2018  


4  Final Drawings and Specifications Issued for Bid  June 2018  


5  Receive all approvals for CRLF mitigation site  August 2018  


6  Acquire CDLC land or re-negotiate lease area  August 2018  


7 Receive all applicable Planning/Grading or Other Permits  August 2018 


8 Select Final Bidder and General Contractor September 2018  


9 Mobilize Equipment, Prep Work Areas September 2018 


10   Install Bypass Pipe, Excavate Retention & Seasonal Ponds Pond April 2019 


11 Abandon 30-inch CMP,  Clear, Grub and Stockpile April 2019 


12 Move Retention Pond Sediment and Coal to CKD Area April 2019  


13  Layout and Rough Grade Some Drainage Improvements  April 2019  


14 Set up Air Monitoring, Crushing Operation and Begin Regrading  April 2019 


15 Finish/Complete Winterization of Exposed Areas, Start Site 


Monitoring 


October 2019 


16 Remove Winterization. Resume Air Monitoring, Crushing Operation 


and Regrading and Ditching 


April 2020 


17 Finished Grades, Liner/cap, Cover, Pipes and Ditches September 2020 


18  Re-vegetate CKD Areas; seeding and mulching  October 2020 


19  Demobilize Equipment, Establishment period - vegetation  October 2020  


20 Install rural-type fencing in closed area  November 2020  


21  Commence Post-closure Monitoring Period of Landfill November 2020  


 








1.1 Land Usage


Land Uses Size Metric Lot Acreage Floor Surface Area Population


Other Non-Asphalt Surfaces 21.28 Acre 22.50 926,956.80 0


1.2 Other Project Characteristics


Urbanization


Climate Zone


Rural


5


Wind Speed (m/s) Precipitation Freq (Days)1.8 61


1.3 User Entered Comments & Non-Default Data


1.0 Project Characteristics


Utility Company Pacific Gas & Electric Company


2022Operational Year


CO2 Intensity 
(lb/MWhr)


641.35 0.029CH4 Intensity 
(lb/MWhr)


0.006N2O Intensity 
(lb/MWhr)
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Project Characteristics - 


Land Use - Adjusted lot acreage to 22.5 acres


Construction Phase - Revised to reflect anticipated phases


Off-road Equipment - Off-highway truck is proxy for water truck


Off-road Equipment - Off-highway truck is proxy for water truck


Off-road Equipment - Off-highway truck is proxy for water truck


Off-road Equipment - Off-highway truck is proxy for water truck


Off-road Equipment - Off-highway truck is proxy for water truck


Off-road Equipment - Off-highway truck is proxy for water truck


Trips and VMT - REvised to reflect onsite movement


On-road Fugitive Dust - Revised to reflect onsite hauling


Grading - From 12/19 project description information


Construction Off-road Equipment Mitigation - 


Off-road Equipment - Off-highway truck is proxy for water truck


Table Name Column Name Default Value New Value


tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 40 15


tblConstructionPhase NumDays 370.00 40.00


tblConstructionPhase NumDays 35.00 20.00


tblConstructionPhase NumDays 35.00 60.00


tblConstructionPhase NumDays 35.00 60.00


tblConstructionPhase NumDays 35.00 20.00


tblConstructionPhase NumDays 10.00 40.00


tblConstructionPhase NumDays 35.00 20.00


tblConstructionPhase PhaseEndDate 5/31/2022 11/24/2020


tblConstructionPhase PhaseEndDate 6/16/2020 7/7/2020


tblConstructionPhase PhaseEndDate 8/4/2020 9/29/2020
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tblConstructionPhase PhaseEndDate 9/22/2020 2/16/2021


tblConstructionPhase PhaseEndDate 11/10/2020 3/16/2021


tblConstructionPhase PhaseEndDate 4/28/2020 6/9/2020


tblConstructionPhase PhaseEndDate 12/29/2020 4/13/2021


tblConstructionPhase PhaseStartDate 12/30/2020 9/30/2020


tblConstructionPhase PhaseStartDate 4/29/2020 6/10/2020


tblConstructionPhase PhaseStartDate 6/17/2020 7/8/2020


tblConstructionPhase PhaseStartDate 8/5/2020 11/25/2020


tblConstructionPhase PhaseStartDate 9/23/2020 2/17/2021


tblConstructionPhase PhaseStartDate 11/11/2020 3/17/2021


tblGrading AcresOfGrading 50.00 2.40


tblGrading AcresOfGrading 150.00 17.25


tblGrading AcresOfGrading 0.00 4.30


tblGrading AcresOfGrading 50.00 0.48


tblGrading AcresOfGrading 0.00 22.50


tblGrading AcresOfGrading 50.00 0.21


tblGrading MaterialExported 0.00 8,500.00


tblGrading MaterialExported 0.00 110,700.00


tblGrading MaterialExported 0.00 4,600.00


tblGrading MaterialExported 0.00 4,600.00


tblGrading MaterialImported 0.00 300.00


tblGrading MaterialImported 0.00 778.00


tblLandUse LotAcreage 21.28 22.50


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Plate Compactors


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Plate Compactors
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tblOffRoadEquipment OffRoadEquipmentType Crushing/Proc. Equipment


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Rollers


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Welders


tblOffRoadEquipment OffRoadEquipmentType Cranes


tblOffRoadEquipment OffRoadEquipmentType Plate Compactors


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00


tblOnRoadDust HaulingPercentPave 100.00 0.00


tblOnRoadDust HaulingPercentPave 100.00 0.00


tblOnRoadDust HaulingPercentPave 100.00 0.00


tblOnRoadDust HaulingPercentPave 100.00 90.00


tblOnRoadDust HaulingPercentPave 100.00 90.00


tblOnRoadDust HaulingPercentPave 100.00 0.00


tblOnRoadDust VendorPercentPave 100.00 90.00


tblOnRoadDust VendorPercentPave 100.00 90.00


tblProjectCharacteristics UrbanizationLevel Urban Rural


tblTripsAndVMT HaulingTripLength 20.00 0.50


tblTripsAndVMT HaulingTripLength 20.00 0.50


tblTripsAndVMT HaulingTripLength 20.00 0.25


tblTripsAndVMT HaulingTripLength 20.00 0.50


tblTripsAndVMT HaulingTripNumber 575.00 614.00


tblTripsAndVMT HaulingTripNumber 1,063.00 1,134.00
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2.0 Emissions Summary


tblTripsAndVMT HaulingTripNumber 13,838.00 14,760.00


tblTripsAndVMT HaulingTripNumber 38.00 40.00


tblTripsAndVMT HaulingTripNumber 97.00 104.00


tblTripsAndVMT HaulingTripNumber 455.00 614.00


tblTripsAndVMT VendorTripNumber 0.00 2.00


tblTripsAndVMT VendorTripNumber 152.00 2.00
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2.1 Overall Construction (Maximum Daily Emission)


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Year lb/day lb/day


2020 6.0893 81.6718 45.2599 0.1003 97.3711 2.5793 99.9504 12.5003 2.3944 14.8946 0.0000 9,898.305
2


9,898.305
2


2.4934 0.0000 9,960.640
1


2021 4.7095 52.1759 34.4747 0.0755 28.9210 2.0908 31.0098 5.6449 1.9238 7.5668 0.0000 7,365.161
3


7,365.161
3


2.1950 0.0000 7,419.625
7


Maximum 6.0893 81.6718 45.2599 0.1003 97.3711 2.5793 99.9504 12.5003 2.3944 14.8946 0.0000 9,898.305
2


9,898.305
2


2.4934 0.0000 9,960.640
1


Unmitigated Construction


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Year lb/day lb/day


2020 6.0893 81.6718 45.2599 0.1003 42.0841 2.5793 44.6634 5.4821 2.3944 7.8764 0.0000 9,898.305
2


9,898.305
2


2.4934 0.0000 9,960.640
1


2021 4.7095 52.1759 34.4747 0.0755 12.6941 2.0908 14.7829 2.5342 1.9238 4.4561 0.0000 7,365.161
3


7,365.161
3


2.1950 0.0000 7,419.625
7


Maximum 6.0893 81.6718 45.2599 0.1003 42.0841 2.5793 44.6634 5.4821 2.3944 7.8764 0.0000 9,898.305
2


9,898.305
2


2.4934 0.0000 9,960.640
1


Mitigated Construction


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e


Percent 
Reduction


0.00 0.00 0.00 0.00 56.63 0.00 54.61 55.82 0.00 45.09 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Area 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.4345 2.0000e-
005


2.1800e-
003


0.0000 0.0000 1.0000e-
005


1.0000e-
005


0.0000 1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


0.0000 4.9600e-
003


Unmitigated Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Area 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.4345 2.0000e-
005


2.1800e-
003


0.0000 0.0000 1.0000e-
005


1.0000e-
005


0.0000 1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


0.0000 4.9600e-
003


Mitigated Operational
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3.0 Construction Detail


Construction Phase


Phase 
Number


Phase Name Phase Type Start Date End Date Num Days 
Week


Num Days Phase Description


1 Site Preparation Site Preparation 4/15/2020 6/9/2020 5 40


2 Retention Pond Grading 6/10/2020 7/7/2020 5 20


3 Mass Grading CKD Grading 7/8/2020 9/29/2020 5 60


4 Drainage Improvements Grading 11/25/2020 2/16/2021 5 60


5 Seasonal Ponds Grading 2/17/2021 3/16/2021 5 20


6 North Pond GCL Grading 3/17/2021 4/13/2021 5 20


7 Shortcrete Wall Building Construction 9/30/2020 11/24/2020 5 40


OffRoad Equipment


Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor


North Pond GCL Excavators 2 8.00 158 0.38


Site Preparation Rubber Tired Dozers 3 8.00 247 0.40


Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e


Percent 
Reduction


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 (Architectural 
Coating – sqft)


Acres of Grading (Site Preparation Phase): 22.5


Acres of Grading (Grading Phase): 0


Acres of Paving: 22.5
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Retention Pond Excavators 2 8.00 158 0.38


Retention Pond Graders 1 8.00 187 0.41


North Pond GCL Graders 1 8.00 187 0.41


North Pond GCL Rubber Tired Dozers 1 8.00 247 0.40


Retention Pond Rubber Tired Dozers 1 8.00 247 0.40


Retention Pond Scrapers 2 8.00 367 0.48


Retention Pond Tractors/Loaders/Backhoes 2 8.00 97 0.37


North Pond GCL Scrapers 2 8.00 367 0.48


Mass Grading CKD Excavators 2 8.00 158 0.38


Mass Grading CKD Graders 1 8.00 187 0.41


North Pond GCL Tractors/Loaders/Backhoes 2 8.00 97 0.37


Site Preparation Off-Highway Trucks 1 4.00 402 0.38


Mass Grading CKD Rubber Tired Dozers 1 8.00 247 0.40


Mass Grading CKD Scrapers 2 8.00 367 0.48


Mass Grading CKD Tractors/Loaders/Backhoes 2 8.00 97 0.37


Retention Pond Plate Compactors 1 8.00 8 0.43


Drainage Improvements Excavators 2 8.00 158 0.38


Drainage Improvements Graders 0 8.00 187 0.41


Retention Pond Off-Highway Trucks 1 4.00 402 0.38


Mass Grading CKD Plate Compactors 1 8.00 8 0.43


Mass Grading CKD Crushing/Proc. Equipment 1 8.00 85 0.78


Drainage Improvements Rubber Tired Dozers 1 8.00 247 0.40


Drainage Improvements Scrapers 0 8.00 367 0.48


Drainage Improvements Tractors/Loaders/Backhoes 2 8.00 97 0.37


Mass Grading CKD Off-Highway Trucks 1 4.00 402 0.38


Seasonal Ponds Excavators 2 8.00 158 0.38


Seasonal Ponds Graders 1 8.00 187 0.41
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Drainage Improvements Rollers 1 8.00 80 0.38


Seasonal Ponds Rubber Tired Dozers 1 8.00 247 0.40


Seasonal Ponds Scrapers 2 8.00 367 0.48


Seasonal Ponds Tractors/Loaders/Backhoes 2 8.00 97 0.37


Shortcrete Wall Cranes 1 7.00 231 0.29


Shortcrete Wall Forklifts 3 8.00 89 0.20


Shortcrete Wall Generator Sets 1 8.00 84 0.74


Drainage Improvements Off-Highway Trucks 1 4.00 402 0.38


Shortcrete Wall Tractors/Loaders/Backhoes 3 7.00 97 0.37


Shortcrete Wall Welders 1 8.00 46 0.45


Drainage Improvements Welders 1 8.00 46 0.45


Drainage Improvements Cranes 1 8.00 231 0.29


Drainage Improvements Plate Compactors 1 8.00 8 0.43


Seasonal Ponds Off-Highway Trucks 1 4.00 402 0.38


Shortcrete Wall Off-Highway Trucks 1 4.00 402 0.38


North Pond GCL Off-Highway Trucks 1 4.00 402 0.38


Trips and VMT


Phase Name Offroad Equipment 
Count


Worker Trip 
Number


Vendor Trip 
Number


Hauling Trip 
Number


Worker Trip 
Length


Vendor Trip 
Length


Hauling Trip 
Length


Worker Vehicle 
Class


Vendor 
Vehicle Class


Hauling 
Vehicle Class


Site Preparation 8 20.00 0.00 614.00 16.80 6.60 0.50 LD_Mix HDT_Mix HHDT


Retention Pond 10 25.00 0.00 1,134.00 16.80 6.60 0.50 LD_Mix HDT_Mix HHDT


Mass Grading CKD 11 28.00 0.00 14,760.00 16.80 6.60 0.25 LD_Mix HDT_Mix HHDT


Drainage 
Improvements


10 25.00 2.00 40.00 16.80 6.60 20.00 LD_Mix HDT_Mix HHDT


Seasonal Ponds 9 23.00 0.00 104.00 16.80 6.60 20.00 LD_Mix HDT_Mix HHDT


Shortcrete Wall 10 389.00 2.00 0.00 16.80 6.60 20.00 LD_Mix HDT_Mix HHDT


North Pond GCL 9 23.00 0.00 614.00 16.80 6.60 0.50 LD_Mix HDT_Mix HHDT
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3.2 Site Preparation - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 18.6728 0.0000 18.6728 9.9966 0.0000 9.9966 0.0000 0.0000


Off-Road 4.4080 45.5787 23.4187 0.0446 2.3126 2.3126 2.1276 2.1276 4,324.412
6


4,324.412
6


1.3986 4,359.377
6


Total 4.4080 45.5787 23.4187 0.0446 18.6728 2.3126 20.9854 9.9966 2.1276 12.1242 4,324.412
6


4,324.412
6


1.3986 4,359.377
6


Unmitigated Construction On-Site


3.1 Mitigation Measures Construction


Use Soil Stabilizer


Water Exposed Area


Reduce Vehicle Speed on Unpaved Roads
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3.2 Site Preparation - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.0333 1.5511 0.3410 1.4300e-
003


11.2970 2.5400e-
003


11.2996 1.1278 2.4300e-
003


1.1302 152.7357 152.7357 0.0178 153.1799


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 0.1425 0.1339 1.1027 2.4900e-
003


0.2555 2.0700e-
003


0.2575 0.0678 1.9100e-
003


0.0697 247.3800 247.3800 0.0103 247.6371


Total 0.1758 1.6850 1.4437 3.9200e-
003


11.5525 4.6100e-
003


11.5571 1.1955 4.3400e-
003


1.1999 400.1157 400.1157 0.0281 400.8170


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 8.4028 0.0000 8.4028 4.4985 0.0000 4.4985 0.0000 0.0000


Off-Road 4.4080 45.5787 23.4187 0.0446 2.3126 2.3126 2.1276 2.1276 0.0000 4,324.412
6


4,324.412
6


1.3986 4,359.377
6


Total 4.4080 45.5787 23.4187 0.0446 8.4028 2.3126 10.7154 4.4985 2.1276 6.6261 0.0000 4,324.412
6


4,324.412
6


1.3986 4,359.377
6


Mitigated Construction On-Site
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3.2 Site Preparation - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.0333 1.5511 0.3410 1.4300e-
003


4.8427 2.5400e-
003


4.8452 0.4831 2.4300e-
003


0.4855 152.7357 152.7357 0.0178 153.1799


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 0.1425 0.1339 1.1027 2.4900e-
003


0.2555 2.0700e-
003


0.2575 0.0678 1.9100e-
003


0.0697 247.3800 247.3800 0.0103 247.6371


Total 0.1758 1.6850 1.4437 3.9200e-
003


5.0981 4.6100e-
003


5.1028 0.5508 4.3400e-
003


0.5552 400.1157 400.1157 0.0281 400.8170


Mitigated Construction Off-Site


3.3 Retention Pond - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 6.1864 0.0000 6.1864 3.3296 0.0000 3.3296 0.0000 0.0000


Off-Road 4.8218 53.6102 34.0738 0.0691 2.2989 2.2989 2.1157 2.1157 6,679.655
7


6,679.655
7


2.1528 6,733.474
8


Total 4.8218 53.6102 34.0738 0.0691 6.1864 2.2989 8.4852 3.3296 2.1157 5.4453 6,679.655
7


6,679.655
7


2.1528 6,733.474
8


Unmitigated Construction On-Site
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3.3 Retention Pond - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.1231 5.7293 1.2596 5.3000e-
003


41.7290 9.3800e-
003


41.7384 4.1659 8.9700e-
003


4.1748 564.1769 564.1769 0.0656 565.8175


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 0.1781 0.1674 1.3783 3.1100e-
003


0.3193 2.5800e-
003


0.3219 0.0847 2.3900e-
003


0.0871 309.2250 309.2250 0.0129 309.5464


Total 0.3013 5.8967 2.6379 8.4100e-
003


42.0484 0.0120 42.0603 4.2505 0.0114 4.2619 873.4019 873.4019 0.0785 875.3638


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 2.7839 0.0000 2.7839 1.4983 0.0000 1.4983 0.0000 0.0000


Off-Road 4.8218 53.6102 34.0738 0.0691 2.2989 2.2989 2.1157 2.1157 0.0000 6,679.655
7


6,679.655
7


2.1528 6,733.474
8


Total 4.8218 53.6102 34.0738 0.0691 2.7839 2.2989 5.0827 1.4983 2.1157 3.6140 0.0000 6,679.655
7


6,679.655
7


2.1528 6,733.474
8


Mitigated Construction On-Site
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3.3 Retention Pond - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.1231 5.7293 1.2596 5.3000e-
003


17.8879 9.3800e-
003


17.8973 1.7844 8.9700e-
003


1.7934 564.1769 564.1769 0.0656 565.8175


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 0.1781 0.1674 1.3783 3.1100e-
003


0.3193 2.5800e-
003


0.3219 0.0847 2.3900e-
003


0.0871 309.2250 309.2250 0.0129 309.5464


Total 0.3013 5.8967 2.6379 8.4100e-
003


18.2073 0.0120 18.2192 1.8691 0.0114 1.8805 873.4019 873.4019 0.0785 875.3638


Mitigated Construction Off-Site


3.4 Mass Grading CKD - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 6.4877 0.0000 6.4877 3.3675 0.0000 3.3675 0.0000 0.0000


Off-Road 5.3749 57.4093 38.4261 0.0761 2.5397 2.5397 2.3566 2.3566 7,344.185
8


7,344.185
8


2.2019 7,399.232
7


Total 5.3749 57.4093 38.4261 0.0761 6.4877 2.5397 9.0275 3.3675 2.3566 5.7241 7,344.185
8


7,344.185
8


2.2019 7,399.232
7


Unmitigated Construction On-Site
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3.4 Mass Grading CKD - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.5149 24.0750 5.2901 0.0208 90.5258 0.0367 90.5624 9.0379 0.0351 9.0730 2,207.787
5


2,207.787
5


0.2771 2,214.715
5


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 0.1995 0.1875 1.5437 3.4800e-
003


0.3577 2.8900e-
003


0.3605 0.0948 2.6700e-
003


0.0975 346.3320 346.3320 0.0144 346.6919


Total 0.7144 24.2624 6.8339 0.0242 90.8834 0.0396 90.9230 9.1328 0.0378 9.1705 2,554.119
4


2,554.119
4


0.2915 2,561.407
4


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 2.9195 0.0000 2.9195 1.5154 0.0000 1.5154 0.0000 0.0000


Off-Road 5.3749 57.4093 38.4261 0.0761 2.5397 2.5397 2.3566 2.3566 0.0000 7,344.185
8


7,344.185
8


2.2019 7,399.232
7


Total 5.3749 57.4093 38.4261 0.0761 2.9195 2.5397 5.4592 1.5154 2.3566 3.8720 0.0000 7,344.185
8


7,344.185
8


2.2019 7,399.232
7


Mitigated Construction On-Site
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3.4 Mass Grading CKD - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.5149 24.0750 5.2901 0.0208 38.8070 0.0367 38.8437 3.8718 0.0351 3.9069 2,207.787
5


2,207.787
5


0.2771 2,214.715
5


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 0.1995 0.1875 1.5437 3.4800e-
003


0.3577 2.8900e-
003


0.3605 0.0948 2.6700e-
003


0.0975 346.3320 346.3320 0.0144 346.6919


Total 0.7144 24.2624 6.8339 0.0242 39.1647 0.0396 39.2042 3.9667 0.0378 4.0044 2,554.119
4


2,554.119
4


0.2915 2,561.407
4


Mitigated Construction Off-Site


3.5 Drainage Improvements - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 6.0985 0.0000 6.0985 3.3185 0.0000 3.3185 0.0000 0.0000


Off-Road 3.3637 32.8245 23.1179 0.0431 1.6217 1.6217 1.4997 1.4997 4,123.240
6


4,123.240
6


1.2895 4,155.478
9


Total 3.3637 32.8245 23.1179 0.0431 6.0985 1.6217 7.7203 3.3185 1.4997 4.8182 4,123.240
6


4,123.240
6


1.2895 4,155.478
9


Unmitigated Construction On-Site
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3.5 Drainage Improvements - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 5.5100e-
003


0.2327 0.0518 5.4000e-
004


4.3809 9.6000e-
004


4.3819 0.4404 9.2000e-
004


0.4414 57.3576 57.3576 2.3800e-
003


57.4170


Vendor 8.6300e-
003


0.2564 0.0762 4.9000e-
004


1.9539 1.5300e-
003


1.9555 0.1971 1.4700e-
003


0.1986 52.1708 52.1708 2.3700e-
003


52.2300


Worker 0.1781 0.1674 1.3783 3.1100e-
003


0.3193 2.5800e-
003


0.3219 0.0847 2.3900e-
003


0.0871 309.2250 309.2250 0.0129 309.5464


Total 0.1923 0.6565 1.5063 4.1400e-
003


6.6542 5.0700e-
003


6.6592 0.7223 4.7800e-
003


0.7270 418.7534 418.7534 0.0176 419.1934


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 2.7443 0.0000 2.7443 1.4933 0.0000 1.4933 0.0000 0.0000


Off-Road 3.3637 32.8245 23.1179 0.0431 1.6217 1.6217 1.4997 1.4997 0.0000 4,123.240
6


4,123.240
6


1.2895 4,155.478
9


Total 3.3637 32.8245 23.1179 0.0431 2.7443 1.6217 4.3661 1.4933 1.4997 2.9931 0.0000 4,123.240
6


4,123.240
6


1.2895 4,155.478
9


Mitigated Construction On-Site


CalEEMod Version: CalEEMod.2016.3.2 Date: 12/20/2019 10:18 AMPage 18 of 32


Final North CKD Area Closure Plan - Santa Cruz County, Winter







3.5 Drainage Improvements - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 5.5100e-
003


0.2327 0.0518 5.4000e-
004


1.8892 9.6000e-
004


1.8901 0.1916 9.2000e-
004


0.1925 57.3576 57.3576 2.3800e-
003


57.4170


Vendor 8.6300e-
003


0.2564 0.0762 4.9000e-
004


0.8439 1.5300e-
003


0.8454 0.0863 1.4700e-
003


0.0877 52.1708 52.1708 2.3700e-
003


52.2300


Worker 0.1781 0.1674 1.3783 3.1100e-
003


0.3193 2.5800e-
003


0.3219 0.0847 2.3900e-
003


0.0871 309.2250 309.2250 0.0129 309.5464


Total 0.1923 0.6565 1.5063 4.1400e-
003


3.0524 5.0700e-
003


3.0575 0.3625 4.7800e-
003


0.3673 418.7534 418.7534 0.0176 419.1934


Mitigated Construction Off-Site


3.5 Drainage Improvements - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 6.0985 0.0000 6.0985 3.3185 0.0000 3.3185 0.0000 0.0000


Off-Road 3.1274 30.2352 22.6966 0.0431 1.4598 1.4598 1.3497 1.3497 4,123.582
6


4,123.582
6


1.2860 4,155.732
4


Total 3.1274 30.2352 22.6966 0.0431 6.0985 1.4598 7.5583 3.3185 1.3497 4.6682 4,123.582
6


4,123.582
6


1.2860 4,155.732
4


Unmitigated Construction On-Site
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3.5 Drainage Improvements - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 5.1800e-
003


0.2128 0.0490 5.3000e-
004


3.5849 8.5000e-
004


3.5857 0.3605 8.1000e-
004


0.3614 56.6615 56.6615 2.3600e-
003


56.7204


Vendor 6.9500e-
003


0.2326 0.0672 4.9000e-
004


1.9539 7.5000e-
004


1.9547 0.1971 7.1000e-
004


0.1979 51.7719 51.7719 2.2500e-
003


51.8281


Worker 0.1661 0.1499 1.2569 3.0200e-
003


0.3193 2.5200e-
003


0.3218 0.0847 2.3200e-
003


0.0870 300.9747 300.9747 0.0116 301.2642


Total 0.1783 0.5953 1.3731 4.0400e-
003


5.8581 4.1200e-
003


5.8622 0.6424 3.8400e-
003


0.6462 409.4081 409.4081 0.0162 409.8127


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 2.7443 0.0000 2.7443 1.4933 0.0000 1.4933 0.0000 0.0000


Off-Road 3.1274 30.2352 22.6966 0.0431 1.4598 1.4598 1.3497 1.3497 0.0000 4,123.582
5


4,123.582
5


1.2860 4,155.732
4


Total 3.1274 30.2352 22.6966 0.0431 2.7443 1.4598 4.2042 1.4933 1.3497 2.8431 0.0000 4,123.582
5


4,123.582
5


1.2860 4,155.732
4


Mitigated Construction On-Site
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3.5 Drainage Improvements - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 5.1800e-
003


0.2128 0.0490 5.3000e-
004


1.5462 8.5000e-
004


1.5470 0.1569 8.1000e-
004


0.1577 56.6615 56.6615 2.3600e-
003


56.7204


Vendor 6.9500e-
003


0.2326 0.0672 4.9000e-
004


0.8439 7.5000e-
004


0.8446 0.0863 7.1000e-
004


0.0870 51.7719 51.7719 2.2500e-
003


51.8281


Worker 0.1661 0.1499 1.2569 3.0200e-
003


0.3193 2.5200e-
003


0.3218 0.0847 2.3200e-
003


0.0870 300.9747 300.9747 0.0116 301.2642


Total 0.1783 0.5953 1.3731 4.0400e-
003


2.7094 4.1200e-
003


2.7135 0.3278 3.8400e-
003


0.3317 409.4081 409.4081 0.0162 409.8127


Mitigated Construction Off-Site


3.6 Seasonal Ponds - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 6.0509 0.0000 6.0509 3.3135 0.0000 3.3135 0.0000 0.0000


Off-Road 4.4941 49.0315 32.6806 0.0686 2.0819 2.0819 1.9153 1.9153 6,646.304
9


6,646.304
9


2.1496 6,700.043
7


Total 4.4941 49.0315 32.6806 0.0686 6.0509 2.0819 8.1328 3.3135 1.9153 5.2288 6,646.304
9


6,646.304
9


2.1496 6,700.043
7


Unmitigated Construction On-Site
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3.6 Seasonal Ponds - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.0404 1.6600 0.3820 4.1300e-
003


15.3886 6.6100e-
003


15.3953 1.5502 6.3300e-
003


1.5565 441.9597 441.9597 0.0184 442.4189


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 0.1528 0.1379 1.1564 2.7800e-
003


0.2938 2.3200e-
003


0.2961 0.0779 2.1400e-
003


0.0801 276.8967 276.8967 0.0107 277.1631


Total 0.1932 1.7979 1.5383 6.9100e-
003


15.6824 8.9300e-
003


15.6914 1.6281 8.4700e-
003


1.6366 718.8564 718.8564 0.0290 719.5820


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 2.7229 0.0000 2.7229 1.4911 0.0000 1.4911 0.0000 0.0000


Off-Road 4.4941 49.0315 32.6806 0.0686 2.0819 2.0819 1.9153 1.9153 0.0000 6,646.304
9


6,646.304
9


2.1496 6,700.043
7


Total 4.4941 49.0315 32.6806 0.0686 2.7229 2.0819 4.8048 1.4911 1.9153 3.4064 0.0000 6,646.304
9


6,646.304
9


2.1496 6,700.043
7


Mitigated Construction On-Site
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3.6 Seasonal Ponds - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.0404 1.6600 0.3820 4.1300e-
003


6.6427 6.6100e-
003


6.6493 0.6766 6.3300e-
003


0.6829 441.9597 441.9597 0.0184 442.4189


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 0.1528 0.1379 1.1564 2.7800e-
003


0.2938 2.3200e-
003


0.2961 0.0779 2.1400e-
003


0.0801 276.8967 276.8967 0.0107 277.1631


Total 0.1932 1.7979 1.5383 6.9100e-
003


6.9365 8.9300e-
003


6.9454 0.7545 8.4700e-
003


0.7630 718.8564 718.8564 0.0290 719.5820


Mitigated Construction Off-Site


3.7 North Pond GCL - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 6.0332 0.0000 6.0332 3.3114 0.0000 3.3114 0.0000 0.0000


Off-Road 4.4941 49.0315 32.6806 0.0686 2.0819 2.0819 1.9153 1.9153 6,646.304
9


6,646.304
9


2.1496 6,700.043
7


Total 4.4941 49.0315 32.6806 0.0686 6.0332 2.0819 8.1151 3.3114 1.9153 5.2268 6,646.304
9


6,646.304
9


2.1496 6,700.043
7


Unmitigated Construction On-Site
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3.7 North Pond GCL - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.0625 3.0065 0.6377 2.8600e-
003


22.5940 4.6400e-
003


22.5987 2.2556 4.4400e-
003


2.2600 304.9390 304.9390 0.0348 305.8088


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 0.1528 0.1379 1.1564 2.7800e-
003


0.2938 2.3200e-
003


0.2961 0.0779 2.1400e-
003


0.0801 276.8967 276.8967 0.0107 277.1631


Total 0.2153 3.1444 1.7941 5.6400e-
003


22.8878 6.9600e-
003


22.8948 2.3335 6.5800e-
003


2.3401 581.8357 581.8357 0.0454 582.9719


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 2.7150 0.0000 2.7150 1.4901 0.0000 1.4901 0.0000 0.0000


Off-Road 4.4941 49.0315 32.6806 0.0686 2.0819 2.0819 1.9153 1.9153 0.0000 6,646.304
9


6,646.304
9


2.1496 6,700.043
7


Total 4.4941 49.0315 32.6806 0.0686 2.7150 2.0819 4.7968 1.4901 1.9153 3.4055 0.0000 6,646.304
9


6,646.304
9


2.1496 6,700.043
7


Mitigated Construction On-Site
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3.7 North Pond GCL - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.0625 3.0065 0.6377 2.8600e-
003


9.6854 4.6400e-
003


9.6900 0.9662 4.4400e-
003


0.9706 304.9390 304.9390 0.0348 305.8088


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 0.1528 0.1379 1.1564 2.7800e-
003


0.2938 2.3200e-
003


0.2961 0.0779 2.1400e-
003


0.0801 276.8967 276.8967 0.0107 277.1631


Total 0.2153 3.1444 1.7941 5.6400e-
003


9.9791 6.9600e-
003


9.9861 1.0441 6.5800e-
003


1.0507 581.8357 581.8357 0.0454 582.9719


Mitigated Construction Off-Site


3.8 Shortcrete Wall - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Off-Road 2.4514 22.3474 18.7536 0.0335 1.2322 1.2322 1.1563 1.1563 3,192.374
1


3,192.374
1


0.8296 3,213.1146


Total 2.4514 22.3474 18.7536 0.0335 1.2322 1.2322 1.1563 1.1563 3,192.374
1


3,192.374
1


0.8296 3,213.114
6


Unmitigated Construction On-Site
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3.8 Shortcrete Wall - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Vendor 8.6300e-
003


0.2564 0.0762 4.9000e-
004


1.9539 1.5300e-
003


1.9555 0.1971 1.4700e-
003


0.1986 52.1708 52.1708 2.3700e-
003


52.2300


Worker 2.7718 2.6046 21.4469 0.0484 4.9687 0.0402 5.0089 1.3177 0.0371 1.3548 4,811.540
4


4,811.5404 0.2000 4,816.541
5


Total 2.7805 2.8609 21.5231 0.0489 6.9227 0.0417 6.9644 1.5148 0.0386 1.5534 4,863.711
2


4,863.711
2


0.2024 4,868.771
5


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Off-Road 2.4514 22.3474 18.7536 0.0335 1.2322 1.2322 1.1563 1.1563 0.0000 3,192.374
0


3,192.374
0


0.8296 3,213.1146


Total 2.4514 22.3474 18.7536 0.0335 1.2322 1.2322 1.1563 1.1563 0.0000 3,192.374
0


3,192.374
0


0.8296 3,213.114
6


Mitigated Construction On-Site
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4.0 Operational Detail - Mobile


4.1 Mitigation Measures Mobile


3.8 Shortcrete Wall - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Vendor 8.6300e-
003


0.2564 0.0762 4.9000e-
004


0.8439 1.5300e-
003


0.8454 0.0863 1.4700e-
003


0.0877 52.1708 52.1708 2.3700e-
003


52.2300


Worker 2.7718 2.6046 21.4469 0.0484 4.9687 0.0402 5.0089 1.3177 0.0371 1.3548 4,811.5404 4,811.5404 0.2000 4,816.541
5


Total 2.7805 2.8609 21.5231 0.0489 5.8126 0.0417 5.8543 1.4039 0.0386 1.4425 4,863.711
2


4,863.711
2


0.2024 4,868.771
5


Mitigated Construction Off-Site


CalEEMod Version: CalEEMod.2016.3.2 Date: 12/20/2019 10:18 AMPage 27 of 32


Final North CKD Area Closure Plan - Santa Cruz County, Winter







ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


4.2 Trip Summary Information


4.3 Trip Type Information


Average Daily Trip Rate Unmitigated Mitigated


Land Use Weekday Saturday Sunday Annual VMT Annual VMT


Other Non-Asphalt Surfaces 0.00 0.00 0.00


Total 0.00 0.00 0.00


Miles Trip % Trip Purpose %


Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by


Other Non-Asphalt Surfaces 14.70 6.60 6.60 0.00 0.00 0.00 0 0 0


5.0 Energy Detail


4.4 Fleet Mix


Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH


Other Non-Asphalt Surfaces 0.570244 0.029693 0.206821 0.121238 0.021805 0.005076 0.020849 0.012122 0.001236 0.002827 0.005938 0.001005 0.001145


Historical Energy Use: N


CalEEMod Version: CalEEMod.2016.3.2 Date: 12/20/2019 10:18 AMPage 28 of 32


Final North CKD Area Closure Plan - Santa Cruz County, Winter







ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


NaturalGas 
Mitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


NaturalGas 
Unmitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


5.2 Energy by Land Use - NaturalGas


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Land Use kBTU/yr lb/day lb/day


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Unmitigated


5.1 Mitigation Measures Energy
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6.1 Mitigation Measures Area


6.0 Area Detail


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Mitigated 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Unmitigated 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


5.2 Energy by Land Use - NaturalGas


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Land Use kBTU/yr lb/day lb/day


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mitigated
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7.0 Water Detail


6.2 Area by SubCategory


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


SubCategory lb/day lb/day


Architectural 
Coating


0.1059 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Consumer 
Products


0.3283 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Landscaping 2.0000e-
004


2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Total 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Unmitigated


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


SubCategory lb/day lb/day


Architectural 
Coating


0.1059 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Consumer 
Products


0.3283 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Landscaping 2.0000e-
004


2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Total 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Mitigated
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8.1 Mitigation Measures Waste


7.1 Mitigation Measures Water


7.0 Water Detail


8.0 Waste Detail


11.0 Vegetation


9.0 Operational Offroad


Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type


10.0 Stationary Equipment


Fire Pumps and Emergency Generators


Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type


Boilers


Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type


User Defined Equipment


Equipment Type Number
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Project Characteristics - 


Land Use - Adjusted lot acreage to 22.5


Construction Phase - Revised to reflect 12/19 project description


Off-road Equipment - Off-highway truck is proxy for water truck. Added building construction fleet


Off-road Equipment - Off-highway truck is proxy for water truck


Grading - Revised per 12/19 project description


Trips and VMT - Revised per 12/19 project description


On-road Fugitive Dust - Revised per 12/19 project description


Construction Off-road Equipment Mitigation - 


1.1 Land Usage


Land Uses Size Metric Lot Acreage Floor Surface Area Population


Other Non-Asphalt Surfaces 21.28 Acre 22.50 926,956.80 0


1.2 Other Project Characteristics


Urbanization


Climate Zone


Urban


5


Wind Speed (m/s) Precipitation Freq (Days)2.8 53


1.3 User Entered Comments & Non-Default Data


1.0 Project Characteristics


Utility Company Pacific Gas & Electric Company


2022Operational Year


CO2 Intensity 
(lb/MWhr)


641.35 0.029CH4 Intensity 
(lb/MWhr)


0.006N2O Intensity 
(lb/MWhr)


CEMEX – Cap Only
North Central Coast Air Basin, Winter
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Table Name Column Name Default Value New Value


tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 40 15


tblConstructionPhase NumDays 370.00 20.00


tblConstructionPhase NumDays 35.00 100.00


tblConstructionPhase PhaseEndDate 11/2/2021 9/30/2020


tblConstructionPhase PhaseEndDate 6/2/2020 9/1/2020


tblConstructionPhase PhaseStartDate 6/3/2020 9/3/2020


tblGrading AcresOfGrading 250.00 17.25


tblGrading MaterialImported 0.00 47,400.00


tblLandUse LotAcreage 21.28 22.50


tblOffRoadEquipment LoadFactor 0.29 0.29


tblOffRoadEquipment LoadFactor 0.20 0.20


tblOffRoadEquipment LoadFactor 0.38 0.38


tblOffRoadEquipment OffRoadEquipmentType Cranes


tblOffRoadEquipment OffRoadEquipmentType Forklifts


tblOffRoadEquipment OffRoadEquipmentType Welders


tblOffRoadEquipment OffRoadEquipmentType Generator Sets


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOnRoadDust HaulingPercentPave 100.00 97.30


tblOnRoadDust VendorPercentPave 100.00 90.00


tblOnRoadDust VendorPercentPave 100.00 90.00


tblTripsAndVMT HaulingTripLength 20.00 18.40


tblTripsAndVMT HaulingTripNumber 5,925.00 6,321.00


tblTripsAndVMT VendorTripNumber 152.00 2.00


tblTripsAndVMT VendorTripNumber 0.00 2.00


tblTripsAndVMT WorkerTripNumber 389.00 25.00
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2.0 Emissions Summary


2.1 Overall Construction (Maximum Daily Emission)


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Year lb/day lb/day


2020 6.8104 83.0864 47.3339 0.1357 55.9587 2.9632 58.9219 8.5261 2.7514 11.2775 0.0000 13,508.22
20


13,508.22
20


2.6825 0.0000 13,575.28
49


Maximum 6.8104 83.0864 47.3339 0.1357 55.9587 2.9632 58.9219 8.5261 2.7514 11.2775 0.0000 13,508.22
20


13,508.22
20


2.6825 0.0000 13,575.28
49


Unmitigated Construction


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Year lb/day lb/day


2020 6.8104 83.0864 47.3339 0.1357 33.7526 2.9632 36.7158 4.8132 2.7514 7.5646 0.0000 13,508.22
20


13,508.22
20


2.6825 0.0000 13,575.28
49


Maximum 6.8104 83.0864 47.3339 0.1357 33.7526 2.9632 36.7158 4.8132 2.7514 7.5646 0.0000 13,508.22
20


13,508.22
20


2.6825 0.0000 13,575.28
49


Mitigated Construction
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ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e


Percent 
Reduction


0.00 0.00 0.00 0.00 39.68 0.00 37.69 43.55 0.00 32.92 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Area 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.4345 2.0000e-
005


2.1800e-
003


0.0000 0.0000 1.0000e-
005


1.0000e-
005


0.0000 1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


0.0000 4.9600e-
003


Unmitigated Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Area 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.4345 2.0000e-
005


2.1800e-
003


0.0000 0.0000 1.0000e-
005


1.0000e-
005


0.0000 1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


0.0000 4.9600e-
003


Mitigated Operational
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3.0 Construction Detail


Construction Phase


Phase 
Number


Phase Name Phase Type Start Date End Date Num Days 
Week


Num Days Phase Description


1 Grading Grading 4/15/2020 9/1/2020 5 100


2 Building Construction Building Construction 9/3/2020 9/30/2020 5 20


OffRoad Equipment


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e


Percent 
Reduction


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 (Architectural 
Coating – sqft)


Acres of Grading (Site Preparation Phase): 0


Acres of Grading (Grading Phase): 17.25


Acres of Paving: 22.5
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3.1 Mitigation Measures Construction


Water Exposed Area


Reduce Vehicle Speed on Unpaved Roads


Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor


Grading Cranes 1 8.00 231 0.29


Grading Forklifts 1 8.00 89 0.20


Building Construction Cranes 1 7.00 231 0.29


Grading Welders 1 8.00 46 0.45


Grading Excavators 2 8.00 158 0.38


Building Construction Forklifts 3 8.00 89 0.20


Building Construction Generator Sets 1 8.00 84 0.74


Grading Graders 1 8.00 187 0.41


Grading Generator Sets 1 8.00 84 0.74


Grading Off-Highway Trucks 1 4.00 402 0.38


Building Construction Off-Highway Trucks 1 4.00 402 0.38


Grading Rubber Tired Dozers 1 8.00 247 0.40


Grading Scrapers 2 8.00 367 0.48


Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37


Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37


Building Construction Welders 1 8.00 46 0.45


Trips and VMT


Phase Name Offroad Equipment 
Count


Worker Trip 
Number


Vendor Trip 
Number


Hauling Trip 
Number


Worker Trip 
Length


Vendor Trip 
Length


Hauling Trip 
Length


Worker Vehicle 
Class


Vendor 
Vehicle Class


Hauling 
Vehicle Class


Building Construction 10 25.00 2.00 0.00 12.30 7.30 20.00 LD_Mix HDT_Mix HHDT


Grading 13 33.00 2.00 6,321.00 12.30 7.30 18.40 LD_Mix HDT_Mix HHDT
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3.2 Grading - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 6.2784 0.0000 6.2784 3.3411 0.0000 3.3411 0.0000 0.0000


Off-Road 6.1196 65.0848 42.6331 0.0850 2.8908 2.8908 2.6821 2.6821 8,182.784
7


8,182.784
7


2.4436 8,243.875
3


Total 6.1196 65.0848 42.6331 0.0850 6.2784 2.8908 9.1691 3.3411 2.6821 6.0232 8,182.784
7


8,182.784
7


2.4436 8,243.875
3


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.5072 17.5911 3.2792 0.0470 47.2104 0.0685 47.2789 4.8851 0.0655 4.9506 4,962.754
1


4,962.754
1


0.2228 4,968.324
5


Vendor 9.3400e-
003


0.2494 0.0691 5.6000e-
004


2.1612 1.4300e-
003


2.1627 0.2181 1.3700e-
003


0.2194 59.1266 59.1266 3.4500e-
003


59.2127


Worker 0.1743 0.1611 1.3525 3.0500e-
003


0.3087 2.5400e-
003


0.3112 0.0819 2.3400e-
003


0.0842 303.5566 303.5566 0.0126 303.8724


Total 0.6908 18.0016 4.7008 0.0506 49.6803 0.0725 49.7527 5.1851 0.0692 5.2543 5,325.437
3


5,325.437
3


0.2389 5,331.409
6


Unmitigated Construction Off-Site
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3.2 Grading - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Fugitive Dust 2.8253 0.0000 2.8253 1.5035 0.0000 1.5035 0.0000 0.0000


Off-Road 6.1196 65.0848 42.6331 0.0850 2.8908 2.8908 2.6821 2.6821 0.0000 8,182.784
7


8,182.784
7


2.4436 8,243.875
3


Total 6.1196 65.0848 42.6331 0.0850 2.8253 2.8908 5.7160 1.5035 2.6821 4.1856 0.0000 8,182.784
7


8,182.784
7


2.4436 8,243.875
3


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.5072 17.5911 3.2792 0.0470 29.2906 0.0685 29.3590 3.0931 0.0655 3.1586 4,962.754
1


4,962.754
1


0.2228 4,968.324
5


Vendor 9.3400e-
003


0.2494 0.0691 5.6000e-
004


1.3281 1.4300e-
003


1.3295 0.1348 1.3700e-
003


0.1361 59.1266 59.1266 3.4500e-
003


59.2127


Worker 0.1743 0.1611 1.3525 3.0500e-
003


0.3087 2.5400e-
003


0.3112 0.0819 2.3400e-
003


0.0842 303.5566 303.5566 0.0126 303.8724


Total 0.6908 18.0016 4.7008 0.0506 30.9273 0.0725 30.9998 3.3098 0.0692 3.3790 5,325.437
3


5,325.437
3


0.2389 5,331.409
6


Mitigated Construction Off-Site
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3.3 Building Construction - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Off-Road 2.4514 22.3474 18.7536 0.0335 1.2322 1.2322 1.1563 1.1563 3,192.374
1


3,192.374
1


0.8296 3,213.1146


Total 2.4514 22.3474 18.7536 0.0335 1.2322 1.2322 1.1563 1.1563 3,192.374
1


3,192.374
1


0.8296 3,213.114
6


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Vendor 9.3400e-
003


0.2494 0.0691 5.6000e-
004


2.1612 1.4300e-
003


2.1627 0.2181 1.3700e-
003


0.2194 59.1266 59.1266 3.4500e-
003


59.2127


Worker 0.1320 0.1220 1.0246 2.3100e-
003


0.2339 1.9200e-
003


0.2358 0.0620 1.7700e-
003


0.0638 229.9672 229.9672 9.5700e-
003


230.2064


Total 0.1414 0.3714 1.0938 2.8700e-
003


2.3951 3.3500e-
003


2.3984 0.2801 3.1400e-
003


0.2832 289.0937 289.0937 0.0130 289.4191


Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile


3.3 Building Construction - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Off-Road 2.4514 22.3474 18.7536 0.0335 1.2322 1.2322 1.1563 1.1563 0.0000 3,192.374
0


3,192.374
0


0.8296 3,213.1146


Total 2.4514 22.3474 18.7536 0.0335 1.2322 1.2322 1.1563 1.1563 0.0000 3,192.374
0


3,192.374
0


0.8296 3,213.114
6


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Vendor 9.3400e-
003


0.2494 0.0691 5.6000e-
004


1.3281 1.4300e-
003


1.3295 0.1348 1.3700e-
003


0.1361 59.1266 59.1266 3.4500e-
003


59.2127


Worker 0.1320 0.1220 1.0246 2.3100e-
003


0.2339 1.9200e-
003


0.2358 0.0620 1.7700e-
003


0.0638 229.9672 229.9672 9.5700e-
003


230.2064


Total 0.1414 0.3714 1.0938 2.8700e-
003


1.5619 3.3500e-
003


1.5653 0.1968 3.1400e-
003


0.1999 289.0937 289.0937 0.0130 289.4191


Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


4.1 Mitigation Measures Mobile


4.2 Trip Summary Information


4.3 Trip Type Information


Average Daily Trip Rate Unmitigated Mitigated


Land Use Weekday Saturday Sunday Annual VMT Annual VMT


Other Non-Asphalt Surfaces 0.00 0.00 0.00


Total 0.00 0.00 0.00


Miles Trip % Trip Purpose %


Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by


Other Non-Asphalt Surfaces 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0


4.4 Fleet Mix


Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH


Other Non-Asphalt Surfaces 0.543525 0.028472 0.201539 0.126188 0.021864 0.005301 0.018669 0.039782 0.003072 0.002565 0.007028 0.001098 0.000897
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5.0 Energy Detail


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


NaturalGas 
Mitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


NaturalGas 
Unmitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


5.1 Mitigation Measures Energy


Historical Energy Use: N


CalEEMod Version: CalEEMod.2016.3.2 Date: 12/20/2019 11:19 AMPage 13 of 17


CEMEX – Cap Only - North Central Coast Air Basin, Winter







6.1 Mitigation Measures Area


6.0 Area Detail


5.2 Energy by Land Use - NaturalGas


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Land Use kBTU/yr lb/day lb/day


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Unmitigated


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Land Use kBTU/yr lb/day lb/day


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mitigated
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ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Mitigated 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Unmitigated 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


6.2 Area by SubCategory


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


SubCategory lb/day lb/day


Architectural 
Coating


0.1059 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Consumer 
Products


0.3283 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Landscaping 2.0000e-
004


2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Total 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Unmitigated
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8.1 Mitigation Measures Waste


7.1 Mitigation Measures Water


7.0 Water Detail


8.0 Waste Detail


6.2 Area by SubCategory


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


SubCategory lb/day lb/day


Architectural 
Coating


0.1059 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Consumer 
Products


0.3283 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Landscaping 2.0000e-
004


2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Total 0.4345 2.0000e-
005


2.1800e-
003


0.0000 1.0000e-
005


1.0000e-
005


1.0000e-
005


1.0000e-
005


4.6600e-
003


4.6600e-
003


1.0000e-
005


4.9600e-
003


Mitigated


9.0 Operational Offroad


Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type


10.0 Stationary Equipment


Fire Pumps and Emergency Generators
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11.0 Vegetation


Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type


Boilers


Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type


User Defined Equipment


Equipment Type Number
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1.1 Land Usage


Land Uses Size Metric Lot Acreage Floor Surface Area Population


Other Non-Asphalt Surfaces 21.28 Acre 22.50 926,956.80 0


1.2 Other Project Characteristics


Urbanization


Climate Zone


Rural


5


Wind Speed (m/s) Precipitation Freq (Days)1.8 61


1.3 User Entered Comments & Non-Default Data


1.0 Project Characteristics


Utility Company Pacific Gas & Electric Company


2022Operational Year


CO2 Intensity 
(lb/MWhr)


641.35 0.029CH4 Intensity 
(lb/MWhr)


0.006N2O Intensity 
(lb/MWhr)


Final North CKD Area Closure Plan
Santa Cruz County, Annual
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Project Characteristics - 


Land Use - Adjusted lot acreage to 22.5 acres


Construction Phase - Revised to reflect anticipated phases


Off-road Equipment - Off-highway truck is proxy for water truck


Off-road Equipment - Off-highway truck is proxy for water truck


Off-road Equipment - Off-highway truck is proxy for water truck


Off-road Equipment - Off-highway truck is proxy for water truck


Off-road Equipment - Off-highway truck is proxy for water truck


Off-road Equipment - Off-highway truck is proxy for water truck


Trips and VMT - REvised to reflect onsite movement


On-road Fugitive Dust - Revised to reflect onsite hauling


Grading - From 12/19 project description information


Construction Off-road Equipment Mitigation - 


Off-road Equipment - Off-highway truck is proxy for water truck


Table Name Column Name Default Value New Value


tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 40 15


tblConstructionPhase NumDays 370.00 40.00


tblConstructionPhase NumDays 35.00 20.00


tblConstructionPhase NumDays 35.00 60.00


tblConstructionPhase NumDays 35.00 60.00


tblConstructionPhase NumDays 35.00 20.00


tblConstructionPhase NumDays 10.00 40.00


tblConstructionPhase NumDays 35.00 20.00


tblConstructionPhase PhaseEndDate 5/31/2022 11/24/2020


tblConstructionPhase PhaseEndDate 6/16/2020 7/7/2020


tblConstructionPhase PhaseEndDate 8/4/2020 9/29/2020
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tblConstructionPhase PhaseEndDate 9/22/2020 2/16/2021


tblConstructionPhase PhaseEndDate 11/10/2020 3/16/2021


tblConstructionPhase PhaseEndDate 4/28/2020 6/9/2020


tblConstructionPhase PhaseEndDate 12/29/2020 4/13/2021


tblConstructionPhase PhaseStartDate 12/30/2020 9/30/2020


tblConstructionPhase PhaseStartDate 4/29/2020 6/10/2020


tblConstructionPhase PhaseStartDate 6/17/2020 7/8/2020


tblConstructionPhase PhaseStartDate 8/5/2020 11/25/2020


tblConstructionPhase PhaseStartDate 9/23/2020 2/17/2021


tblConstructionPhase PhaseStartDate 11/11/2020 3/17/2021


tblGrading AcresOfGrading 50.00 2.40


tblGrading AcresOfGrading 150.00 17.25


tblGrading AcresOfGrading 0.00 4.30


tblGrading AcresOfGrading 50.00 0.48


tblGrading AcresOfGrading 0.00 22.50


tblGrading AcresOfGrading 50.00 0.21


tblGrading MaterialExported 0.00 8,500.00


tblGrading MaterialExported 0.00 110,700.00


tblGrading MaterialExported 0.00 4,600.00


tblGrading MaterialExported 0.00 4,600.00


tblGrading MaterialImported 0.00 300.00


tblGrading MaterialImported 0.00 778.00


tblLandUse LotAcreage 21.28 22.50


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Plate Compactors


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Plate Compactors
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tblOffRoadEquipment OffRoadEquipmentType Crushing/Proc. Equipment


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Rollers


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Welders


tblOffRoadEquipment OffRoadEquipmentType Cranes


tblOffRoadEquipment OffRoadEquipmentType Plate Compactors


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00


tblOnRoadDust HaulingPercentPave 100.00 0.00


tblOnRoadDust HaulingPercentPave 100.00 0.00


tblOnRoadDust HaulingPercentPave 100.00 0.00


tblOnRoadDust HaulingPercentPave 100.00 90.00


tblOnRoadDust HaulingPercentPave 100.00 90.00


tblOnRoadDust HaulingPercentPave 100.00 0.00


tblOnRoadDust VendorPercentPave 100.00 90.00


tblOnRoadDust VendorPercentPave 100.00 90.00


tblProjectCharacteristics UrbanizationLevel Urban Rural


tblTripsAndVMT HaulingTripLength 20.00 0.50


tblTripsAndVMT HaulingTripLength 20.00 0.50


tblTripsAndVMT HaulingTripLength 20.00 0.25


tblTripsAndVMT HaulingTripLength 20.00 0.50


tblTripsAndVMT HaulingTripNumber 575.00 614.00


tblTripsAndVMT HaulingTripNumber 1,063.00 1,134.00
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2.0 Emissions Summary


tblTripsAndVMT HaulingTripNumber 13,838.00 14,760.00


tblTripsAndVMT HaulingTripNumber 38.00 40.00


tblTripsAndVMT HaulingTripNumber 97.00 104.00


tblTripsAndVMT HaulingTripNumber 455.00 614.00


tblTripsAndVMT VendorTripNumber 0.00 2.00


tblTripsAndVMT VendorTripNumber 152.00 2.00
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2.1 Overall Construction


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Year tons/yr MT/yr


2020 0.4697 4.9597 3.3160 7.0900e-
003


3.7334 0.1941 3.9275 0.7005 0.1798 0.8802 0.0000 630.5326 630.5326 0.1482 0.0000 634.2363


2021 0.1478 1.5390 1.0815 2.2800e-
003


0.6259 0.0659 0.6918 0.1634 0.0608 0.2242 0.0000 200.4843 200.4843 0.0591 0.0000 201.9628


Maximum 0.4697 4.9597 3.3160 7.0900e-
003


3.7334 0.1941 3.9275 0.7005 0.1798 0.8802 0.0000 630.5326 630.5326 0.1482 0.0000 634.2363


Unmitigated Construction


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Year tons/yr MT/yr


2020 0.4697 4.9597 3.3160 7.0900e-
003


1.6836 0.1941 1.8777 0.3264 0.1798 0.5061 0.0000 630.5321 630.5321 0.1482 0.0000 634.2357


2021 0.1478 1.5390 1.0815 2.2800e-
003


0.2799 0.0659 0.3458 0.0744 0.0608 0.1352 0.0000 200.4840 200.4840 0.0591 0.0000 201.9626


Maximum 0.4697 4.9597 3.3160 7.0900e-
003


1.6836 0.1941 1.8777 0.3264 0.1798 0.5061 0.0000 630.5321 630.5321 0.1482 0.0000 634.2357


Mitigated Construction


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e


Percent 
Reduction


0.00 0.00 0.00 0.00 54.96 0.00 51.86 53.60 0.00 41.93 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Area 0.0793 0.0000 2.7000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.3000e-
004


5.3000e-
004


0.0000 0.0000 5.6000e-
004


Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0793 0.0000 2.7000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.3000e-
004


5.3000e-
004


0.0000 0.0000 5.6000e-
004


Unmitigated Operational


Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)


1 4-15-2020 7-14-2020 1.9060 1.9060


2 7-15-2020 10-14-2020 2.5978 2.5978


3 10-15-2020 1-14-2021 1.1058 1.1058


4 1-15-2021 4-14-2021 1.5266 1.5266


Highest 2.5978 2.5978
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2.2 Overall Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Area 0.0793 0.0000 2.7000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.3000e-
004


5.3000e-
004


0.0000 0.0000 5.6000e-
004


Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0793 0.0000 2.7000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.3000e-
004


5.3000e-
004


0.0000 0.0000 5.6000e-
004


Mitigated Operational


3.0 Construction Detail


Construction Phase


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e


Percent 
Reduction


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Phase 
Number


Phase Name Phase Type Start Date End Date Num Days 
Week


Num Days Phase Description


1 Site Preparation Site Preparation 4/15/2020 6/9/2020 5 40


2 Retention Pond Grading 6/10/2020 7/7/2020 5 20


3 Mass Grading CKD Grading 7/8/2020 9/29/2020 5 60


4 Drainage Improvements Grading 11/25/2020 2/16/2021 5 60


5 Seasonal Ponds Grading 2/17/2021 3/16/2021 5 20


6 North Pond GCL Grading 3/17/2021 4/13/2021 5 20


7 Shortcrete Wall Building Construction 9/30/2020 11/24/2020 5 40


OffRoad Equipment


Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor


North Pond GCL Excavators 2 8.00 158 0.38


Site Preparation Rubber Tired Dozers 3 8.00 247 0.40


Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37


Retention Pond Excavators 2 8.00 158 0.38


Retention Pond Graders 1 8.00 187 0.41


North Pond GCL Graders 1 8.00 187 0.41


North Pond GCL Rubber Tired Dozers 1 8.00 247 0.40


Retention Pond Rubber Tired Dozers 1 8.00 247 0.40


Retention Pond Scrapers 2 8.00 367 0.48


Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 (Architectural 
Coating – sqft)


Acres of Grading (Site Preparation Phase): 22.5


Acres of Grading (Grading Phase): 0


Acres of Paving: 22.5
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Retention Pond Tractors/Loaders/Backhoes 2 8.00 97 0.37


North Pond GCL Scrapers 2 8.00 367 0.48


Mass Grading CKD Excavators 2 8.00 158 0.38


Mass Grading CKD Graders 1 8.00 187 0.41


North Pond GCL Tractors/Loaders/Backhoes 2 8.00 97 0.37


Site Preparation Off-Highway Trucks 1 4.00 402 0.38


Mass Grading CKD Rubber Tired Dozers 1 8.00 247 0.40


Mass Grading CKD Scrapers 2 8.00 367 0.48


Mass Grading CKD Tractors/Loaders/Backhoes 2 8.00 97 0.37


Retention Pond Plate Compactors 1 8.00 8 0.43


Drainage Improvements Excavators 2 8.00 158 0.38


Drainage Improvements Graders 0 8.00 187 0.41


Retention Pond Off-Highway Trucks 1 4.00 402 0.38


Mass Grading CKD Plate Compactors 1 8.00 8 0.43


Mass Grading CKD Crushing/Proc. Equipment 1 8.00 85 0.78


Drainage Improvements Rubber Tired Dozers 1 8.00 247 0.40


Drainage Improvements Scrapers 0 8.00 367 0.48


Drainage Improvements Tractors/Loaders/Backhoes 2 8.00 97 0.37


Mass Grading CKD Off-Highway Trucks 1 4.00 402 0.38


Seasonal Ponds Excavators 2 8.00 158 0.38


Seasonal Ponds Graders 1 8.00 187 0.41


Drainage Improvements Rollers 1 8.00 80 0.38


Seasonal Ponds Rubber Tired Dozers 1 8.00 247 0.40


Seasonal Ponds Scrapers 2 8.00 367 0.48


Seasonal Ponds Tractors/Loaders/Backhoes 2 8.00 97 0.37


Shortcrete Wall Cranes 1 7.00 231 0.29


Shortcrete Wall Forklifts 3 8.00 89 0.20
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3.1 Mitigation Measures Construction


Use Soil Stabilizer


Water Exposed Area


Reduce Vehicle Speed on Unpaved Roads


Shortcrete Wall Generator Sets 1 8.00 84 0.74


Drainage Improvements Off-Highway Trucks 1 4.00 402 0.38


Shortcrete Wall Tractors/Loaders/Backhoes 3 7.00 97 0.37


Shortcrete Wall Welders 1 8.00 46 0.45


Drainage Improvements Welders 1 8.00 46 0.45


Drainage Improvements Cranes 1 8.00 231 0.29


Drainage Improvements Plate Compactors 1 8.00 8 0.43


Seasonal Ponds Off-Highway Trucks 1 4.00 402 0.38


Shortcrete Wall Off-Highway Trucks 1 4.00 402 0.38


North Pond GCL Off-Highway Trucks 1 4.00 402 0.38


Trips and VMT


Phase Name Offroad Equipment 
Count


Worker Trip 
Number


Vendor Trip 
Number


Hauling Trip 
Number


Worker Trip 
Length


Vendor Trip 
Length


Hauling Trip 
Length


Worker Vehicle 
Class


Vendor 
Vehicle Class


Hauling 
Vehicle Class


Site Preparation 8 20.00 0.00 614.00 16.80 6.60 0.50 LD_Mix HDT_Mix HHDT


Retention Pond 10 25.00 0.00 1,134.00 16.80 6.60 0.50 LD_Mix HDT_Mix HHDT


Mass Grading CKD 11 28.00 0.00 14,760.00 16.80 6.60 0.25 LD_Mix HDT_Mix HHDT


Drainage 
Improvements


10 25.00 2.00 40.00 16.80 6.60 20.00 LD_Mix HDT_Mix HHDT


Seasonal Ponds 9 23.00 0.00 104.00 16.80 6.60 20.00 LD_Mix HDT_Mix HHDT


Shortcrete Wall 10 389.00 2.00 0.00 16.80 6.60 20.00 LD_Mix HDT_Mix HHDT


North Pond GCL 9 23.00 0.00 614.00 16.80 6.60 0.50 LD_Mix HDT_Mix HHDT
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3.2 Site Preparation - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.3735 0.0000 0.3735 0.1999 0.0000 0.1999 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0882 0.9116 0.4684 8.9000e-
004


0.0463 0.0463 0.0426 0.0426 0.0000 78.4608 78.4608 0.0254 0.0000 79.0952


Total 0.0882 0.9116 0.4684 8.9000e-
004


0.3735 0.0463 0.4197 0.1999 0.0426 0.2425 0.0000 78.4608 78.4608 0.0254 0.0000 79.0952


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 6.3000e-
004


0.0317 5.8800e-
003


3.0000e-
005


0.1882 4.0000e-
005


0.1882 0.0188 4.0000e-
005


0.0188 0.0000 2.9569 2.9569 3.0000e-
004


0.0000 2.9645


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 2.5400e-
003


2.4500e-
003


0.0213 5.0000e-
005


4.9200e-
003


4.0000e-
005


4.9600e-
003


1.3100e-
003


4.0000e-
005


1.3500e-
003


0.0000 4.4922 4.4922 1.9000e-
004


0.0000 4.4968


Total 3.1700e-
003


0.0342 0.0272 8.0000e-
005


0.1931 8.0000e-
005


0.1932 0.0201 8.0000e-
005


0.0202 0.0000 7.4491 7.4491 4.9000e-
004


0.0000 7.4613


Unmitigated Construction Off-Site
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3.2 Site Preparation - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.1681 0.0000 0.1681 0.0900 0.0000 0.0900 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0882 0.9116 0.4684 8.9000e-
004


0.0463 0.0463 0.0426 0.0426 0.0000 78.4607 78.4607 0.0254 0.0000 79.0951


Total 0.0882 0.9116 0.4684 8.9000e-
004


0.1681 0.0463 0.2143 0.0900 0.0426 0.1325 0.0000 78.4607 78.4607 0.0254 0.0000 79.0951


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 6.3000e-
004


0.0317 5.8800e-
003


3.0000e-
005


0.0807 4.0000e-
005


0.0807 8.0500e-
003


4.0000e-
005


8.0900e-
003


0.0000 2.9569 2.9569 3.0000e-
004


0.0000 2.9645


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 2.5400e-
003


2.4500e-
003


0.0213 5.0000e-
005


4.9200e-
003


4.0000e-
005


4.9600e-
003


1.3100e-
003


4.0000e-
005


1.3500e-
003


0.0000 4.4922 4.4922 1.9000e-
004


0.0000 4.4968


Total 3.1700e-
003


0.0342 0.0272 8.0000e-
005


0.0856 8.0000e-
005


0.0857 9.3600e-
003


8.0000e-
005


9.4400e-
003


0.0000 7.4491 7.4491 4.9000e-
004


0.0000 7.4613


Mitigated Construction Off-Site
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3.3 Retention Pond - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.0619 0.0000 0.0619 0.0333 0.0000 0.0333 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0482 0.5361 0.3407 6.9000e-
004


0.0230 0.0230 0.0212 0.0212 0.0000 60.5968 60.5968 0.0195 0.0000 61.0851


Total 0.0482 0.5361 0.3407 6.9000e-
004


0.0619 0.0230 0.0849 0.0333 0.0212 0.0545 0.0000 60.5968 60.5968 0.0195 0.0000 61.0851


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 1.1500e-
003


0.0585 0.0109 6.0000e-
005


0.3476 8.0000e-
005


0.3476 0.0347 8.0000e-
005


0.0348 0.0000 5.4611 5.4611 5.6000e-
004


0.0000 5.4751


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 1.5900e-
003


1.5300e-
003


0.0133 3.0000e-
005


3.0800e-
003


3.0000e-
005


3.1000e-
003


8.2000e-
004


2.0000e-
005


8.4000e-
004


0.0000 2.8076 2.8076 1.2000e-
004


0.0000 2.8105


Total 2.7400e-
003


0.0601 0.0242 9.0000e-
005


0.3506 1.1000e-
004


0.3507 0.0355 1.0000e-
004


0.0356 0.0000 8.2688 8.2688 6.8000e-
004


0.0000 8.2856


Unmitigated Construction Off-Site
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3.3 Retention Pond - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.0278 0.0000 0.0278 0.0150 0.0000 0.0150 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0482 0.5361 0.3407 6.9000e-
004


0.0230 0.0230 0.0212 0.0212 0.0000 60.5967 60.5967 0.0195 0.0000 61.0850


Total 0.0482 0.5361 0.3407 6.9000e-
004


0.0278 0.0230 0.0508 0.0150 0.0212 0.0361 0.0000 60.5967 60.5967 0.0195 0.0000 61.0850


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 1.1500e-
003


0.0585 0.0109 6.0000e-
005


0.1490 8.0000e-
005


0.1491 0.0149 8.0000e-
005


0.0149 0.0000 5.4611 5.4611 5.6000e-
004


0.0000 5.4751


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 1.5900e-
003


1.5300e-
003


0.0133 3.0000e-
005


3.0800e-
003


3.0000e-
005


3.1000e-
003


8.2000e-
004


2.0000e-
005


8.4000e-
004


0.0000 2.8076 2.8076 1.2000e-
004


0.0000 2.8105


Total 2.7400e-
003


0.0601 0.0242 9.0000e-
005


0.1521 1.1000e-
004


0.1522 0.0157 1.0000e-
004


0.0158 0.0000 8.2688 8.2688 6.8000e-
004


0.0000 8.2856


Mitigated Construction Off-Site
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3.4 Mass Grading CKD - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.1946 0.0000 0.1946 0.1010 0.0000 0.1010 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.1613 1.7223 1.1528 2.2800e-
003


0.0762 0.0762 0.0707 0.0707 0.0000 199.8760 199.8760 0.0599 0.0000 201.3741


Total 0.1613 1.7223 1.1528 2.2800e-
003


0.1946 0.0762 0.2708 0.1010 0.0707 0.1717 0.0000 199.8760 199.8760 0.0599 0.0000 201.3741


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 0.0145 0.7388 0.1361 6.7000e-
004


2.2620 9.5000e-
004


2.2629 0.2259 9.0000e-
004


0.2268 0.0000 64.5507 64.5507 7.0500e-
003


0.0000 64.7270


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 5.3400e-
003


5.1500e-
003


0.0447 1.0000e-
004


0.0103 9.0000e-
005


0.0104 2.7500e-
003


8.0000e-
005


2.8300e-
003


0.0000 9.4336 9.4336 3.9000e-
004


0.0000 9.4434


Total 0.0198 0.7439 0.1807 7.7000e-
004


2.2723 1.0400e-
003


2.2734 0.2286 9.8000e-
004


0.2296 0.0000 73.9843 73.9843 7.4400e-
003


0.0000 74.1704


Unmitigated Construction Off-Site
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3.4 Mass Grading CKD - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.0876 0.0000 0.0876 0.0455 0.0000 0.0455 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.1613 1.7223 1.1528 2.2800e-
003


0.0762 0.0762 0.0707 0.0707 0.0000 199.8758 199.8758 0.0599 0.0000 201.3739


Total 0.1613 1.7223 1.1528 2.2800e-
003


0.0876 0.0762 0.1638 0.0455 0.0707 0.1162 0.0000 199.8758 199.8758 0.0599 0.0000 201.3739


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 0.0145 0.7388 0.1361 6.7000e-
004


0.9697 9.5000e-
004


0.9707 0.0968 9.0000e-
004


0.0977 0.0000 64.5507 64.5507 7.0500e-
003


0.0000 64.7270


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 5.3400e-
003


5.1500e-
003


0.0447 1.0000e-
004


0.0103 9.0000e-
005


0.0104 2.7500e-
003


8.0000e-
005


2.8300e-
003


0.0000 9.4336 9.4336 3.9000e-
004


0.0000 9.4434


Total 0.0198 0.7439 0.1807 7.7000e-
004


0.9801 1.0400e-
003


0.9811 0.0995 9.8000e-
004


0.1005 0.0000 73.9843 73.9843 7.4400e-
003


0.0000 74.1704


Mitigated Construction Off-Site
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3.5 Drainage Improvements - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.0836 0.0000 0.0836 0.0449 0.0000 0.0449 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0454 0.4431 0.3121 5.8000e-
004


0.0219 0.0219 0.0203 0.0203 0.0000 50.4973 50.4973 0.0158 0.0000 50.8921


Total 0.0454 0.4431 0.3121 5.8000e-
004


0.0836 0.0219 0.1055 0.0449 0.0203 0.0652 0.0000 50.4973 50.4973 0.0158 0.0000 50.8921


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 7.0000e-
005


3.1400e-
003


6.8000e-
004


1.0000e-
005


0.0493 1.0000e-
005


0.0493 4.9600e-
003


1.0000e-
005


4.9700e-
003


0.0000 0.7079 0.7079 3.0000e-
005


0.0000 0.7086


Vendor 1.1000e-
004


3.4700e-
003


9.6000e-
004


1.0000e-
005


0.0220 2.0000e-
005


0.0220 2.2200e-
003


2.0000e-
005


2.2400e-
003


0.0000 0.6475 0.6475 3.0000e-
005


0.0000 0.6482


Worker 2.1400e-
003


2.0700e-
003


0.0180 4.0000e-
005


4.1500e-
003


3.0000e-
005


4.1900e-
003


1.1000e-
003


3.0000e-
005


1.1400e-
003


0.0000 3.7903 3.7903 1.6000e-
004


0.0000 3.7942


Total 2.3200e-
003


8.6800e-
003


0.0196 6.0000e-
005


0.0754 6.0000e-
005


0.0755 8.2800e-
003


6.0000e-
005


8.3500e-
003


0.0000 5.1457 5.1457 2.2000e-
004


0.0000 5.1510


Unmitigated Construction Off-Site
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3.5 Drainage Improvements - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.0376 0.0000 0.0376 0.0202 0.0000 0.0202 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0454 0.4431 0.3121 5.8000e-
004


0.0219 0.0219 0.0203 0.0203 0.0000 50.4972 50.4972 0.0158 0.0000 50.8921


Total 0.0454 0.4431 0.3121 5.8000e-
004


0.0376 0.0219 0.0595 0.0202 0.0203 0.0405 0.0000 50.4972 50.4972 0.0158 0.0000 50.8921


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 7.0000e-
005


3.1400e-
003


6.8000e-
004


1.0000e-
005


0.0213 1.0000e-
005


0.0213 2.1600e-
003


1.0000e-
005


2.1800e-
003


0.0000 0.7079 0.7079 3.0000e-
005


0.0000 0.7086


Vendor 1.1000e-
004


3.4700e-
003


9.6000e-
004


1.0000e-
005


9.5100e-
003


2.0000e-
005


9.5300e-
003


9.8000e-
004


2.0000e-
005


1.0000e-
003


0.0000 0.6475 0.6475 3.0000e-
005


0.0000 0.6482


Worker 2.1400e-
003


2.0700e-
003


0.0180 4.0000e-
005


4.1500e-
003


3.0000e-
005


4.1900e-
003


1.1000e-
003


3.0000e-
005


1.1400e-
003


0.0000 3.7903 3.7903 1.6000e-
004


0.0000 3.7942


Total 2.3200e-
003


8.6800e-
003


0.0196 6.0000e-
005


0.0349 6.0000e-
005


0.0350 4.2400e-
003


6.0000e-
005


4.3200e-
003


0.0000 5.1457 5.1457 2.2000e-
004


0.0000 5.1510


Mitigated Construction Off-Site
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3.5 Drainage Improvements - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.1017 0.0000 0.1017 0.0549 0.0000 0.0549 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0516 0.4989 0.3745 7.1000e-
004


0.0241 0.0241 0.0223 0.0223 0.0000 61.7240 61.7240 0.0193 0.0000 62.2053


Total 0.0516 0.4989 0.3745 7.1000e-
004


0.1017 0.0241 0.1258 0.0549 0.0223 0.0771 0.0000 61.7240 61.7240 0.0193 0.0000 62.2053


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 8.0000e-
005


3.5100e-
003


7.8000e-
004


1.0000e-
005


0.0493 1.0000e-
005


0.0493 4.9600e-
003


1.0000e-
005


4.9800e-
003


0.0000 0.8548 0.8548 3.0000e-
005


0.0000 0.8557


Vendor 1.1000e-
004


3.8500e-
003


1.0300e-
003


1.0000e-
005


0.0269 1.0000e-
005


0.0269 2.7200e-
003


1.0000e-
005


2.7300e-
003


0.0000 0.7854 0.7854 3.0000e-
005


0.0000 0.7863


Worker 2.4400e-
003


2.2700e-
003


0.0200 5.0000e-
005


5.0800e-
003


4.0000e-
005


5.1200e-
003


1.3500e-
003


4.0000e-
005


1.3900e-
003


0.0000 4.5090 4.5090 1.7000e-
004


0.0000 4.5133


Total 2.6300e-
003


9.6300e-
003


0.0218 7.0000e-
005


0.0813 6.0000e-
005


0.0813 9.0300e-
003


6.0000e-
005


9.1000e-
003


0.0000 6.1493 6.1493 2.3000e-
004


0.0000 6.1552


Unmitigated Construction Off-Site
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3.5 Drainage Improvements - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.0458 0.0000 0.0458 0.0247 0.0000 0.0247 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0516 0.4989 0.3745 7.1000e-
004


0.0241 0.0241 0.0223 0.0223 0.0000 61.7240 61.7240 0.0193 0.0000 62.2052


Total 0.0516 0.4989 0.3745 7.1000e-
004


0.0458 0.0241 0.0698 0.0247 0.0223 0.0470 0.0000 61.7240 61.7240 0.0193 0.0000 62.2052


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 8.0000e-
005


3.5100e-
003


7.8000e-
004


1.0000e-
005


0.0213 1.0000e-
005


0.0213 2.1700e-
003


1.0000e-
005


2.1800e-
003


0.0000 0.8548 0.8548 3.0000e-
005


0.0000 0.8557


Vendor 1.1000e-
004


3.8500e-
003


1.0300e-
003


1.0000e-
005


0.0116 1.0000e-
005


0.0116 1.1900e-
003


1.0000e-
005


1.2000e-
003


0.0000 0.7854 0.7854 3.0000e-
005


0.0000 0.7863


Worker 2.4400e-
003


2.2700e-
003


0.0200 5.0000e-
005


5.0800e-
003


4.0000e-
005


5.1200e-
003


1.3500e-
003


4.0000e-
005


1.3900e-
003


0.0000 4.5090 4.5090 1.7000e-
004


0.0000 4.5133


Total 2.6300e-
003


9.6300e-
003


0.0218 7.0000e-
005


0.0380 6.0000e-
005


0.0381 4.7100e-
003


6.0000e-
005


4.7700e-
003


0.0000 6.1493 6.1493 2.3000e-
004


0.0000 6.1552


Mitigated Construction Off-Site
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3.6 Seasonal Ponds - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.0605 0.0000 0.0605 0.0331 0.0000 0.0331 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0449 0.4903 0.3268 6.9000e-
004


0.0208 0.0208 0.0192 0.0192 0.0000 60.2943 60.2943 0.0195 0.0000 60.7818


Total 0.0449 0.4903 0.3268 6.9000e-
004


0.0605 0.0208 0.0813 0.0331 0.0192 0.0523 0.0000 60.2943 60.2943 0.0195 0.0000 60.7818


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 4.0000e-
004


0.0166 3.7000e-
003


4.0000e-
005


0.1283 7.0000e-
005


0.1284 0.0129 6.0000e-
005


0.0130 0.0000 4.0410 4.0410 1.6000e-
004


0.0000 4.0451


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 1.3600e-
003


1.2600e-
003


0.0112 3.0000e-
005


2.8300e-
003


2.0000e-
005


2.8500e-
003


7.5000e-
004


2.0000e-
005


7.7000e-
004


0.0000 2.5141 2.5141 1.0000e-
004


0.0000 2.5165


Total 1.7600e-
003


0.0178 0.0149 7.0000e-
005


0.1311 9.0000e-
005


0.1312 0.0137 8.0000e-
005


0.0138 0.0000 6.5551 6.5551 2.6000e-
004


0.0000 6.5616


Unmitigated Construction Off-Site
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3.6 Seasonal Ponds - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.0272 0.0000 0.0272 0.0149 0.0000 0.0149 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0449 0.4903 0.3268 6.9000e-
004


0.0208 0.0208 0.0192 0.0192 0.0000 60.2942 60.2942 0.0195 0.0000 60.7817


Total 0.0449 0.4903 0.3268 6.9000e-
004


0.0272 0.0208 0.0481 0.0149 0.0192 0.0341 0.0000 60.2942 60.2942 0.0195 0.0000 60.7817


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 4.0000e-
004


0.0166 3.7000e-
003


4.0000e-
005


0.0554 7.0000e-
005


0.0555 5.6700e-
003


6.0000e-
005


5.7300e-
003


0.0000 4.0410 4.0410 1.6000e-
004


0.0000 4.0451


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 1.3600e-
003


1.2600e-
003


0.0112 3.0000e-
005


2.8300e-
003


2.0000e-
005


2.8500e-
003


7.5000e-
004


2.0000e-
005


7.7000e-
004


0.0000 2.5141 2.5141 1.0000e-
004


0.0000 2.5165


Total 1.7600e-
003


0.0178 0.0149 7.0000e-
005


0.0583 9.0000e-
005


0.0584 6.4200e-
003


8.0000e-
005


6.5000e-
003


0.0000 6.5551 6.5551 2.6000e-
004


0.0000 6.5616


Mitigated Construction Off-Site
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3.7 North Pond GCL - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.0603 0.0000 0.0603 0.0331 0.0000 0.0331 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0449 0.4903 0.3268 6.9000e-
004


0.0208 0.0208 0.0192 0.0192 0.0000 60.2943 60.2943 0.0195 0.0000 60.7818


Total 0.0449 0.4903 0.3268 6.9000e-
004


0.0603 0.0208 0.0812 0.0331 0.0192 0.0523 0.0000 60.2943 60.2943 0.0195 0.0000 60.7818


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 5.9000e-
004


0.0307 5.4900e-
003


3.0000e-
005


0.1882 4.0000e-
005


0.1882 0.0188 4.0000e-
005


0.0188 0.0000 2.9532 2.9532 3.0000e-
004


0.0000 2.9606


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 1.3600e-
003


1.2600e-
003


0.0112 3.0000e-
005


2.8300e-
003


2.0000e-
005


2.8500e-
003


7.5000e-
004


2.0000e-
005


7.7000e-
004


0.0000 2.5141 2.5141 1.0000e-
004


0.0000 2.5165


Total 1.9500e-
003


0.0320 0.0167 6.0000e-
005


0.1910 6.0000e-
005


0.1911 0.0195 6.0000e-
005


0.0196 0.0000 5.4673 5.4673 4.0000e-
004


0.0000 5.4771


Unmitigated Construction Off-Site
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3.7 North Pond GCL - 2021


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.0272 0.0000 0.0272 0.0149 0.0000 0.0149 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.0449 0.4903 0.3268 6.9000e-
004


0.0208 0.0208 0.0192 0.0192 0.0000 60.2942 60.2942 0.0195 0.0000 60.7817


Total 0.0449 0.4903 0.3268 6.9000e-
004


0.0272 0.0208 0.0480 0.0149 0.0192 0.0341 0.0000 60.2942 60.2942 0.0195 0.0000 60.7817


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 5.9000e-
004


0.0307 5.4900e-
003


3.0000e-
005


0.0807 4.0000e-
005


0.0807 8.0500e-
003


4.0000e-
005


8.0900e-
003


0.0000 2.9532 2.9532 3.0000e-
004


0.0000 2.9606


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Worker 1.3600e-
003


1.2600e-
003


0.0112 3.0000e-
005


2.8300e-
003


2.0000e-
005


2.8500e-
003


7.5000e-
004


2.0000e-
005


7.7000e-
004


0.0000 2.5141 2.5141 1.0000e-
004


0.0000 2.5165


Total 1.9500e-
003


0.0320 0.0167 6.0000e-
005


0.0835 6.0000e-
005


0.0836 8.8000e-
003


6.0000e-
005


8.8600e-
003


0.0000 5.4673 5.4673 4.0000e-
004


0.0000 5.4771


Mitigated Construction Off-Site
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3.8 Shortcrete Wall - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Off-Road 0.0490 0.4470 0.3751 6.7000e-
004


0.0246 0.0246 0.0231 0.0231 0.0000 57.9215 57.9215 0.0151 0.0000 58.2978


Total 0.0490 0.4470 0.3751 6.7000e-
004


0.0246 0.0246 0.0231 0.0231 0.0000 57.9215 57.9215 0.0151 0.0000 58.2978


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Vendor 1.7000e-
004


5.1400e-
003


1.4300e-
003


1.0000e-
005


0.0326 3.0000e-
005


0.0326 3.2900e-
003


3.0000e-
005


3.3200e-
003


0.0000 0.9592 0.9592 4.0000e-
005


0.0000 0.9603


Worker 0.0494 0.0477 0.4138 9.7000e-
004


0.0958 8.0000e-
004


0.0966 0.0255 7.4000e-
004


0.0262 0.0000 87.3732 87.3732 3.6100e-
003


0.0000 87.4635


Total 0.0496 0.0529 0.4153 9.8000e-
004


0.1283 8.3000e-
004


0.1292 0.0288 7.7000e-
004


0.0295 0.0000 88.3324 88.3324 3.6500e-
003


0.0000 88.4237


Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile


3.8 Shortcrete Wall - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Off-Road 0.0490 0.4470 0.3751 6.7000e-
004


0.0246 0.0246 0.0231 0.0231 0.0000 57.9214 57.9214 0.0151 0.0000 58.2977


Total 0.0490 0.4470 0.3751 6.7000e-
004


0.0246 0.0246 0.0231 0.0231 0.0000 57.9214 57.9214 0.0151 0.0000 58.2977


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Vendor 1.7000e-
004


5.1400e-
003


1.4300e-
003


1.0000e-
005


0.0141 3.0000e-
005


0.0141 1.4500e-
003


3.0000e-
005


1.4800e-
003


0.0000 0.9592 0.9592 4.0000e-
005


0.0000 0.9603


Worker 0.0494 0.0477 0.4138 9.7000e-
004


0.0958 8.0000e-
004


0.0966 0.0255 7.4000e-
004


0.0262 0.0000 87.3732 87.3732 3.6100e-
003


0.0000 87.4635


Total 0.0496 0.0529 0.4153 9.8000e-
004


0.1099 8.3000e-
004


0.1107 0.0269 7.7000e-
004


0.0277 0.0000 88.3324 88.3324 3.6500e-
003


0.0000 88.4237


Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


4.1 Mitigation Measures Mobile


4.2 Trip Summary Information


4.3 Trip Type Information


Average Daily Trip Rate Unmitigated Mitigated


Land Use Weekday Saturday Sunday Annual VMT Annual VMT


Other Non-Asphalt Surfaces 0.00 0.00 0.00


Total 0.00 0.00 0.00


Miles Trip % Trip Purpose %


Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by


Other Non-Asphalt Surfaces 14.70 6.60 6.60 0.00 0.00 0.00 0 0 0


4.4 Fleet Mix


Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH


Other Non-Asphalt Surfaces 0.570244 0.029693 0.206821 0.121238 0.021805 0.005076 0.020849 0.012122 0.001236 0.002827 0.005938 0.001005 0.001145
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5.0 Energy Detail


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Electricity 
Mitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Electricity 
Unmitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


NaturalGas 
Mitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


NaturalGas 
Unmitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


5.1 Mitigation Measures Energy


Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Unmitigated


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mitigated
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6.1 Mitigation Measures Area


6.0 Area Detail


5.3 Energy by Land Use - Electricity


Electricity 
Use


Total CO2 CH4 N2O CO2e


Land Use kWh/yr MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Unmitigated


Electricity 
Use


Total CO2 CH4 N2O CO2e


Land Use kWh/yr MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Mitigated
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ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Mitigated 0.0793 0.0000 2.7000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.3000e-
004


5.3000e-
004


0.0000 0.0000 5.6000e-
004


Unmitigated 0.0793 0.0000 2.7000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.3000e-
004


5.3000e-
004


0.0000 0.0000 5.6000e-
004


6.2 Area by SubCategory


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


SubCategory tons/yr MT/yr


Architectural 
Coating


0.0193 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Consumer 
Products


0.0599 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Landscaping 3.0000e-
005


0.0000 2.7000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.3000e-
004


5.3000e-
004


0.0000 0.0000 5.6000e-
004


Total 0.0793 0.0000 2.7000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.3000e-
004


5.3000e-
004


0.0000 0.0000 5.6000e-
004


Unmitigated
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7.1 Mitigation Measures Water


7.0 Water Detail


6.2 Area by SubCategory


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


SubCategory tons/yr MT/yr


Architectural 
Coating


0.0193 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Consumer 
Products


0.0599 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Landscaping 3.0000e-
005


0.0000 2.7000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.3000e-
004


5.3000e-
004


0.0000 0.0000 5.6000e-
004


Total 0.0793 0.0000 2.7000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.3000e-
004


5.3000e-
004


0.0000 0.0000 5.6000e-
004


Mitigated
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Total CO2 CH4 N2O CO2e


Category MT/yr


Mitigated 0.0000 0.0000 0.0000 0.0000


Unmitigated 0.0000 0.0000 0.0000 0.0000


7.2 Water by Land Use


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e


Land Use Mgal MT/yr


Other Non-
Asphalt Surfaces


0 / 0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Unmitigated
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8.1 Mitigation Measures Waste


7.2 Water by Land Use


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e


Land Use Mgal MT/yr


Other Non-
Asphalt Surfaces


0 / 0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Mitigated


8.0 Waste Detail


Total CO2 CH4 N2O CO2e


MT/yr


 Mitigated 0.0000 0.0000 0.0000 0.0000


 Unmitigated 0.0000 0.0000 0.0000 0.0000


Category/Year
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8.2 Waste by Land Use


Waste 
Disposed


Total CO2 CH4 N2O CO2e


Land Use tons MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Unmitigated


Waste 
Disposed


Total CO2 CH4 N2O CO2e


Land Use tons MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Mitigated


9.0 Operational Offroad


Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation


10.0 Stationary Equipment


Fire Pumps and Emergency Generators


Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type


Boilers


Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type


User Defined Equipment


Equipment Type Number
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Project Characteristics - 


Land Use - Adjusted lot acreage to 22.5


Construction Phase - Revised to reflect 12/19 project description


Off-road Equipment - Off-highway truck is proxy for water truck. Added building construction fleet


Off-road Equipment - Off-highway truck is proxy for water truck


Grading - Revised per 12/19 project description


Trips and VMT - Revised per 12/19 project description


On-road Fugitive Dust - Revised per 12/19 project description


Construction Off-road Equipment Mitigation - 


1.1 Land Usage


Land Uses Size Metric Lot Acreage Floor Surface Area Population


Other Non-Asphalt Surfaces 21.28 Acre 22.50 926,956.80 0


1.2 Other Project Characteristics


Urbanization


Climate Zone


Urban


5


Wind Speed (m/s) Precipitation Freq (Days)2.8 53


1.3 User Entered Comments & Non-Default Data


1.0 Project Characteristics


Utility Company Pacific Gas & Electric Company


2022Operational Year


CO2 Intensity 
(lb/MWhr)


641.35 0.029CH4 Intensity 
(lb/MWhr)


0.006N2O Intensity 
(lb/MWhr)


CEMEX – Cap Only
North Central Coast Air Basin, Annual
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Table Name Column Name Default Value New Value


tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 40 15


tblConstructionPhase NumDays 370.00 20.00


tblConstructionPhase NumDays 35.00 100.00


tblConstructionPhase PhaseEndDate 11/2/2021 9/30/2020


tblConstructionPhase PhaseEndDate 6/2/2020 9/1/2020


tblConstructionPhase PhaseStartDate 6/3/2020 9/3/2020


tblGrading AcresOfGrading 250.00 17.25


tblGrading MaterialImported 0.00 47,400.00


tblLandUse LotAcreage 21.28 22.50


tblOffRoadEquipment LoadFactor 0.29 0.29


tblOffRoadEquipment LoadFactor 0.20 0.20


tblOffRoadEquipment LoadFactor 0.38 0.38


tblOffRoadEquipment OffRoadEquipmentType Cranes


tblOffRoadEquipment OffRoadEquipmentType Forklifts


tblOffRoadEquipment OffRoadEquipmentType Welders


tblOffRoadEquipment OffRoadEquipmentType Generator Sets


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks


tblOnRoadDust HaulingPercentPave 100.00 97.30


tblOnRoadDust VendorPercentPave 100.00 90.00


tblOnRoadDust VendorPercentPave 100.00 90.00


tblTripsAndVMT HaulingTripLength 20.00 18.40


tblTripsAndVMT HaulingTripNumber 5,925.00 6,321.00


tblTripsAndVMT VendorTripNumber 152.00 2.00


tblTripsAndVMT VendorTripNumber 0.00 2.00


tblTripsAndVMT WorkerTripNumber 389.00 25.00
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2.0 Emissions Summary


2.1 Overall Construction


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Year tons/yr MT/yr


2020 0.3649 4.3808 2.5520 7.1800e-
003


2.4657 0.1605 2.6262 0.3933 0.1491 0.5424 0.0000 647.5241 647.5241 0.1288 0.0000 650.7440


Maximum 0.3649 4.3808 2.5520 7.1800e-
003


2.4657 0.1605 2.6262 0.3933 0.1491 0.5424 0.0000 647.5241 647.5241 0.1288 0.0000 650.7440


Unmitigated Construction


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Year tons/yr MT/yr


2020 0.3649 4.3808 2.5520 7.1800e-
003


1.4844 0.1605 1.6449 0.2205 0.1491 0.3697 0.0000 647.5236 647.5236 0.1288 0.0000 650.7436


Maximum 0.3649 4.3808 2.5520 7.1800e-
003


1.4844 0.1605 1.6449 0.2205 0.1491 0.3697 0.0000 647.5236 647.5236 0.1288 0.0000 650.7436


Mitigated Construction
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2.2 Overall Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Area 0.0793 0.0000 2.0000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.8000e-
004


3.8000e-
004


0.0000 0.0000 4.1000e-
004


Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0793 0.0000 2.0000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.8000e-
004


3.8000e-
004


0.0000 0.0000 4.1000e-
004


Unmitigated Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e


Percent 
Reduction


0.00 0.00 0.00 0.00 39.80 0.00 37.37 43.92 0.00 31.85 0.00 0.00 0.00 0.00 0.00 0.00


Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)


1 4-15-2020 7-14-2020 2.9095 2.9095


2 7-15-2020 9-30-2020 1.8194 1.8194


Highest 2.9095 2.9095
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2.2 Overall Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Area 0.0793 0.0000 2.0000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.8000e-
004


3.8000e-
004


0.0000 0.0000 4.1000e-
004


Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0793 0.0000 2.0000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.8000e-
004


3.8000e-
004


0.0000 0.0000 4.1000e-
004


Mitigated Operational


3.0 Construction Detail


Construction Phase


Phase 
Number


Phase Name Phase Type Start Date End Date Num Days 
Week


Num Days Phase Description


1 Grading Grading 4/15/2020 9/1/2020 5 100


2 Building Construction Building Construction 9/3/2020 9/30/2020 5 20


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e


Percent 
Reduction


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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OffRoad Equipment


Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor


Grading Cranes 1 8.00 231 0.29


Grading Forklifts 1 8.00 89 0.20


Building Construction Cranes 1 7.00 231 0.29


Grading Welders 1 8.00 46 0.45


Grading Excavators 2 8.00 158 0.38


Building Construction Forklifts 3 8.00 89 0.20


Building Construction Generator Sets 1 8.00 84 0.74


Grading Graders 1 8.00 187 0.41


Grading Generator Sets 1 8.00 84 0.74


Grading Off-Highway Trucks 1 4.00 402 0.38


Building Construction Off-Highway Trucks 1 4.00 402 0.38


Grading Rubber Tired Dozers 1 8.00 247 0.40


Grading Scrapers 2 8.00 367 0.48


Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37


Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37


Building Construction Welders 1 8.00 46 0.45


Trips and VMT


Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 (Architectural 
Coating – sqft)


Acres of Grading (Site Preparation Phase): 0


Acres of Grading (Grading Phase): 17.25


Acres of Paving: 22.5
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3.2 Grading - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.3139 0.0000 0.3139 0.1671 0.0000 0.1671 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.3060 3.2542 2.1317 4.2500e-
003


0.1445 0.1445 0.1341 0.1341 0.0000 371.1649 371.1649 0.1108 0.0000 373.9359


Total 0.3060 3.2542 2.1317 4.2500e-
003


0.3139 0.1445 0.4585 0.1671 0.1341 0.3012 0.0000 371.1649 371.1649 0.1108 0.0000 373.9359


Unmitigated Construction On-Site


3.1 Mitigation Measures Construction


Water Exposed Area


Reduce Vehicle Speed on Unpaved Roads


Phase Name Offroad Equipment 
Count


Worker Trip 
Number


Vendor Trip 
Number


Hauling Trip 
Number


Worker Trip 
Length


Vendor Trip 
Length


Hauling Trip 
Length


Worker Vehicle 
Class


Vendor 
Vehicle Class


Hauling 
Vehicle Class


Building Construction 10 25.00 2.00 0.00 12.30 7.30 20.00 LD_Mix HDT_Mix HHDT


Grading 13 33.00 2.00 6,321.00 12.30 7.30 18.40 LD_Mix HDT_Mix HHDT
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3.2 Grading - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 0.0248 0.8796 0.1540 2.3800e-
003


2.0236 3.3700e-
003


2.0270 0.2104 3.2200e-
003


0.2137 0.0000 228.1900 228.1900 9.6000e-
003


0.0000 228.4300


Vendor 4.5000e-
004


0.0125 3.1900e-
003


3.0000e-
005


0.0925 7.0000e-
005


0.0925 9.3400e-
003


7.0000e-
005


9.4100e-
003


0.0000 2.7320 2.7320 1.5000e-
004


0.0000 2.7357


Worker 7.8800e-
003


7.3300e-
003


0.0651 1.5000e-
004


0.0150 1.3000e-
004


0.0151 3.9700e-
003


1.2000e-
004


4.0900e-
003


0.0000 13.8340 13.8340 5.7000e-
004


0.0000 13.8482


Total 0.0332 0.8994 0.2223 2.5600e-
003


2.1310 3.5700e-
003


2.1346 0.2238 3.4100e-
003


0.2272 0.0000 244.7560 244.7560 0.0103 0.0000 245.0139


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Fugitive Dust 0.1413 0.0000 0.1413 0.0752 0.0000 0.0752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Off-Road 0.3060 3.2542 2.1317 4.2500e-
003


0.1445 0.1445 0.1341 0.1341 0.0000 371.1644 371.1644 0.1108 0.0000 373.9355


Total 0.3060 3.2542 2.1317 4.2500e-
003


0.1413 0.1445 0.2858 0.0752 0.1341 0.2093 0.0000 371.1644 371.1644 0.1108 0.0000 373.9355


Mitigated Construction On-Site
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3.2 Grading - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 0.0248 0.8796 0.1540 2.3800e-
003


1.2577 3.3700e-
003


1.2611 0.1339 3.2200e-
003


0.1371 0.0000 228.1900 228.1900 9.6000e-
003


0.0000 228.4300


Vendor 4.5000e-
004


0.0125 3.1900e-
003


3.0000e-
005


0.0568 7.0000e-
005


0.0569 5.7800e-
003


7.0000e-
005


5.8500e-
003


0.0000 2.7320 2.7320 1.5000e-
004


0.0000 2.7357


Worker 7.8800e-
003


7.3300e-
003


0.0651 1.5000e-
004


0.0150 1.3000e-
004


0.0151 3.9700e-
003


1.2000e-
004


4.0900e-
003


0.0000 13.8340 13.8340 5.7000e-
004


0.0000 13.8482


Total 0.0332 0.8994 0.2223 2.5600e-
003


1.3295 3.5700e-
003


1.3331 0.1436 3.4100e-
003


0.1470 0.0000 244.7560 244.7560 0.0103 0.0000 245.0139


Mitigated Construction Off-Site


3.3 Building Construction - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Off-Road 0.0245 0.2235 0.1875 3.4000e-
004


0.0123 0.0123 0.0116 0.0116 0.0000 28.9607 28.9607 7.5300e-
003


0.0000 29.1489


Total 0.0245 0.2235 0.1875 3.4000e-
004


0.0123 0.0123 0.0116 0.0116 0.0000 28.9607 28.9607 7.5300e-
003


0.0000 29.1489


Unmitigated Construction On-Site
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3.3 Building Construction - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Vendor 9.0000e-
005


2.5000e-
003


6.4000e-
004


1.0000e-
005


0.0185 1.0000e-
005


0.0185 1.8700e-
003


1.0000e-
005


1.8800e-
003


0.0000 0.5464 0.5464 3.0000e-
005


0.0000 0.5471


Worker 1.1900e-
003


1.1100e-
003


9.8700e-
003


2.0000e-
005


2.2600e-
003


2.0000e-
005


2.2800e-
003


6.0000e-
004


2.0000e-
005


6.2000e-
004


0.0000 2.0961 2.0961 9.0000e-
005


0.0000 2.0982


Total 1.2800e-
003


3.6100e-
003


0.0105 3.0000e-
005


0.0208 3.0000e-
005


0.0208 2.4700e-
003


3.0000e-
005


2.5000e-
003


0.0000 2.6425 2.6425 1.2000e-
004


0.0000 2.6454


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Off-Road 0.0245 0.2235 0.1875 3.4000e-
004


0.0123 0.0123 0.0116 0.0116 0.0000 28.9607 28.9607 7.5300e-
003


0.0000 29.1489


Total 0.0245 0.2235 0.1875 3.4000e-
004


0.0123 0.0123 0.0116 0.0116 0.0000 28.9607 28.9607 7.5300e-
003


0.0000 29.1489


Mitigated Construction On-Site
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4.0 Operational Detail - Mobile


4.1 Mitigation Measures Mobile


3.3 Building Construction - 2020


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Vendor 9.0000e-
005


2.5000e-
003


6.4000e-
004


1.0000e-
005


0.0114 1.0000e-
005


0.0114 1.1600e-
003


1.0000e-
005


1.1700e-
003


0.0000 0.5464 0.5464 3.0000e-
005


0.0000 0.5471


Worker 1.1900e-
003


1.1100e-
003


9.8700e-
003


2.0000e-
005


2.2600e-
003


2.0000e-
005


2.2800e-
003


6.0000e-
004


2.0000e-
005


6.2000e-
004


0.0000 2.0961 2.0961 9.0000e-
005


0.0000 2.0982


Total 1.2800e-
003


3.6100e-
003


0.0105 3.0000e-
005


0.0136 3.0000e-
005


0.0137 1.7600e-
003


3.0000e-
005


1.7900e-
003


0.0000 2.6425 2.6425 1.2000e-
004


0.0000 2.6454


Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


4.2 Trip Summary Information


4.3 Trip Type Information


Average Daily Trip Rate Unmitigated Mitigated


Land Use Weekday Saturday Sunday Annual VMT Annual VMT


Other Non-Asphalt Surfaces 0.00 0.00 0.00


Total 0.00 0.00 0.00


Miles Trip % Trip Purpose %


Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by


Other Non-Asphalt Surfaces 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0


5.0 Energy Detail


4.4 Fleet Mix


Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH


Other Non-Asphalt Surfaces 0.543525 0.028472 0.201539 0.126188 0.021864 0.005301 0.018669 0.039782 0.003072 0.002565 0.007028 0.001098 0.000897


Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Electricity 
Mitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Electricity 
Unmitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


NaturalGas 
Mitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


NaturalGas 
Unmitigated


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


5.2 Energy by Land Use - NaturalGas


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Unmitigated


5.1 Mitigation Measures Energy
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5.2 Energy by Land Use - NaturalGas


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Mitigated


5.3 Energy by Land Use - Electricity


Electricity 
Use


Total CO2 CH4 N2O CO2e


Land Use kWh/yr MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Unmitigated
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6.1 Mitigation Measures Area


6.0 Area Detail


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Mitigated 0.0793 0.0000 2.0000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.8000e-
004


3.8000e-
004


0.0000 0.0000 4.1000e-
004


Unmitigated 0.0793 0.0000 2.0000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.8000e-
004


3.8000e-
004


0.0000 0.0000 4.1000e-
004


5.3 Energy by Land Use - Electricity


Electricity 
Use


Total CO2 CH4 N2O CO2e


Land Use kWh/yr MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Mitigated
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7.0 Water Detail


6.2 Area by SubCategory


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


SubCategory tons/yr MT/yr


Architectural 
Coating


0.0193 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Consumer 
Products


0.0599 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Landscaping 2.0000e-
005


0.0000 2.0000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.8000e-
004


3.8000e-
004


0.0000 0.0000 4.1000e-
004


Total 0.0793 0.0000 2.0000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.8000e-
004


3.8000e-
004


0.0000 0.0000 4.1000e-
004


Unmitigated


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e


SubCategory tons/yr MT/yr


Architectural 
Coating


0.0193 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Consumer 
Products


0.0599 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


Landscaping 2.0000e-
005


0.0000 2.0000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.8000e-
004


3.8000e-
004


0.0000 0.0000 4.1000e-
004


Total 0.0793 0.0000 2.0000e-
004


0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.8000e-
004


3.8000e-
004


0.0000 0.0000 4.1000e-
004


Mitigated
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7.1 Mitigation Measures Water


Total CO2 CH4 N2O CO2e


Category MT/yr


Mitigated 0.0000 0.0000 0.0000 0.0000


Unmitigated 0.0000 0.0000 0.0000 0.0000


7.2 Water by Land Use


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e


Land Use Mgal MT/yr


Other Non-
Asphalt Surfaces


0 / 0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Unmitigated


7.0 Water Detail
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8.1 Mitigation Measures Waste


7.2 Water by Land Use


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e


Land Use Mgal MT/yr


Other Non-
Asphalt Surfaces


0 / 0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Mitigated


8.0 Waste Detail


Total CO2 CH4 N2O CO2e


MT/yr


 Mitigated 0.0000 0.0000 0.0000 0.0000


 Unmitigated 0.0000 0.0000 0.0000 0.0000


Category/Year


CalEEMod Version: CalEEMod.2016.3.2 Date: 12/20/2019 11:20 AMPage 18 of 21


CEMEX – Cap Only - North Central Coast Air Basin, Annual







8.2 Waste by Land Use


Waste 
Disposed


Total CO2 CH4 N2O CO2e


Land Use tons MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Unmitigated


Waste 
Disposed


Total CO2 CH4 N2O CO2e


Land Use tons MT/yr


Other Non-
Asphalt Surfaces


0 0.0000 0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000


Mitigated


9.0 Operational Offroad


Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation


10.0 Stationary Equipment


Fire Pumps and Emergency Generators


Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type


Boilers


Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type


User Defined Equipment


Equipment Type Number
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		IS-App10a CEMEX Main Winter 12.20.2019

		IS-App10b CEMEX CAP Only Winter 12.20.2019

		IS-App10c CEMEX Main Annual 12.20.2019

		IS-App10d CEMEX CAP Only Annual 12.20.2019






Roadway Construction Noise Model (RCNM),Version 1.1


Report date: 1/17/2020
Case Description: CEMEX Cap Installation


---- Receptor #1 ----
Baselines (dBA)


Description Land Use Daytime Evening Night
Receptor at 50' Residential 65 60 55


Equipment
Spec Actual Receptor Estimated


Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Crane No 16 80.6 50 0
Grader No 40 85 50 0
Welder / Torch No 40 74 50 0
Grader No 40 85 50 0
Generator No 50 80.6 50 0
Flat Bed Truck No 40 74.3 50 0
Dozer No 40 81.7 50 0
Excavator No 40 80.7 50 0
Excavator No 40 80.7 50 0
Scraper No 40 83.6 50 0
Scraper No 40 83.6 50 0
Backhoe No 40 77.6 50 0
Backhoe No 40 77.6 50 0


Results
Calculated (dBA) Noise Limits (dBA)


Day Evening Night
Equipment *Lmax Leq Lmax Leq Lmax Leq Lmax
Crane 80.6 72.6 N/A N/A N/A N/A N/A
Grader 85 81 N/A N/A N/A N/A N/A
Welder / Torch 74 70 N/A N/A N/A N/A N/A
Grader 85 81 N/A N/A N/A N/A N/A
Generator 80.6 77.6 N/A N/A N/A N/A N/A
Flat Bed Truck 74.3 70.3 N/A N/A N/A N/A N/A
Dozer 81.7 77.7 N/A N/A N/A N/A N/A
Excavator 80.7 76.7 N/A N/A N/A N/A N/A
Excavator 80.7 76.7 N/A N/A N/A N/A N/A
Scraper 83.6 79.6 N/A N/A N/A N/A N/A
Scraper 83.6 79.6 N/A N/A N/A N/A N/A
Backhoe 77.6 73.6 N/A N/A N/A N/A N/A
Backhoe 77.6 73.6 N/A N/A N/A N/A N/A


Total 85 88.6 N/A N/A N/A N/A N/A
*Calculated Lmax is the Loudest value.







---- Receptor #2 ----
Baselines (dBA)


Description Land Use Daytime Evening Night
Receptor at 1230 f Residential 65 60 55


Equipment
Spec Actual Receptor Estimated


Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Crane No 16 80.6 1230 0
Grader No 40 85 1230 0
Welder / Torch No 40 74 1230 0
Grader No 40 85 1230 0
Generator No 50 80.6 1230 0
Flat Bed Truck No 40 74.3 1230 0
Dozer No 40 81.7 1230 0
Excavator No 40 80.7 1230 0
Excavator No 40 80.7 1230 0
Scraper No 40 83.6 1230 0
Scraper No 40 83.6 1230 0
Backhoe No 40 77.6 1230 0
Backhoe No 40 77.6 1230 0


Results
Calculated (dBA) Noise Limits (dBA)


Day Evening Night
Equipment *Lmax Leq Lmax Leq Lmax Leq Lmax
Crane 52.7 44.8 N/A N/A N/A N/A N/A
Grader 57.2 53.2 N/A N/A N/A N/A N/A
Welder / Torch 46.2 42.2 N/A N/A N/A N/A N/A
Grader 57.2 53.2 N/A N/A N/A N/A N/A
Generator 52.8 49.8 N/A N/A N/A N/A N/A
Flat Bed Truck 46.4 42.5 N/A N/A N/A N/A N/A
Dozer 53.9 49.9 N/A N/A N/A N/A N/A
Excavator 52.9 48.9 N/A N/A N/A N/A N/A
Excavator 52.9 48.9 N/A N/A N/A N/A N/A
Scraper 55.8 51.8 N/A N/A N/A N/A N/A
Scraper 55.8 51.8 N/A N/A N/A N/A N/A
Backhoe 49.7 45.8 N/A N/A N/A N/A N/A
Backhoe 49.7 45.8 N/A N/A N/A N/A N/A


Total 57.2 60.8 N/A N/A N/A N/A N/A
*Calculated Lmax is the Loudest value.







Noise Limit Exceedance (dBA)
Day Evening Night


Leq Lmax Leq Lmax Leq Lmax Leq
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A







Noise Limit Exceedance (dBA)
Day Evening Night


Leq Lmax Leq Lmax Leq Lmax Leq
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
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County of Santa Cruz 


PLANNING DEPARTMENT 
701 OCEAN STREET, 4TH FLOOR, SANTA CRUZ, CA 95060 


(831) 454-2580   FAX: (831) 454-2131   TDD: (831) 454-2123 
 


MITIGATION MONITORING AND REPORTING PROGRAM 
for 


Application No. 28372 


 


No. Mitigation Measures 
Responsibility 
for Compliance 


Method of 
Compliance 


Timing of 
Compliance 


Biological Resources 


BIO-1 Conduct monarch butterfly surveys. During each proposed construction year, a qualified biologist will 
conduct autumnal and winter roost surveys, if work is scheduled to occur during monarch roost season 
(September through March). Surveys will occur beginning September 1. If no monarchs are detected, 
surveys will occur on a weekly basis until construction concludes for the year or until November 30 (when 
stable winter aggregates will have formed).If autumnal or winter roosts are present, the biologist will 
determine the protective buffer necessary to avoid impacts to the roost and develop a site-specific monarch 
butterfly roost management plan following the guidelines described in Xerces Society 2017. 


Applicant Compliance 
monitoring by the 
County Planning 
Department 


Autumnal and winter 
roost surveys during 
each construction 
year 


BIO-2 Implement Construction Related Protective Measures for California Red Legged Frog. The 
following protective measures for CRLF will be implemented for the duration of construction activities: 


• Prior to the initiation of construction activities, a USFWS- and CDFW-approved biologist will 
prepare a construction monitoring plan that identifies all areas to be protected with exclusion 
fencing on a 1:1500 scale map (or similar scale determined to be practicable), and all areas 
requiring monitoring by a USFWS- and CDFW-approved biologist. 


• Prior to the initiation of construction activities, a USFWS-approved biologist will conduct an 
environmental training for all construction personnel. The training will include a description of 
CRLF and its habitat, measures to protect CRLF, and other sensitive wildlife species known 
or with potential to occur in the Project area and surroundings (sensitive and native nesting 
bird species, potential roosting bats species, and potential San Francisco dusky-footed 
woodrat). 


• If it is determined through consultation with USFWS that exclusion fencing (solid silt fencing) 
is necessary for minimizing impacts to CRLF, prior to the initiation of construction activities, 
the construction contractor will install exclusion fencing in specified areas along the Project 
boundaries, 2 feet below grade and 3 feet above grade, with wooden stakes at intervals of no 
more than 5 feet. The fence will be maintained in working order for the duration of 
construction activities. The USFWS-approved biologist or designated trained construction 
monitor shall inspect the fence daily and notify the construction foreman when fence 
maintenance is required. The fence will allow for wildlife passage across the Project area at 
intervals to be determined in conjunction with USFWS and CDFW. 


• Construction activities will take place during the dry season and before the first rain of the 
season, especially vegetation removal and work in or near aquatic features, including ditch 
wetlands. Work shall not take place at night or during rain events when special-status 
amphibians are generally more active. The Project contractor will consult weather forecasts 
from the National Weather Service at least 72 hours prior to performing work. 


Applicant Compliance 
monitoring by the 
County Planning 
Department 


Issuance of 
Biological Opinion by 
USFWS, protective 
measures in 
place,and daily 
monitoring during 
construction 
activities in areas 
with regulated waters 
and habitats 
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• Ground-disturbing activities in upland areas including clearing, grubbing, and grading shall 
not occur between November 1 and March 31, unless authorized by the USFWS, because 
that is the time period when CRLF are most likely to be moving through upland areas. 


• If the project seeks and obtains winter grading approval from the County and disturbance of 
upland areas between November 1 and March 31 is authorized by USFWS, measures to 
prevent CRLF from entering the Project area shall be implemented.  These measures shall 
include installation of exclusion fencing and all other recommendations and conditions 
provided through consultation with USFWS. 


• Prior to commencement of construction, a Service-approved biologist(s) will identify suitable 
relocation sites for CRLF.  If it is determined that individual CRLF must be relocated to avoid 
harm, a plan shall be developed in consultation with USFWS to relocate individual CRLF prior 
to initiation of disturbance in aquatic habitat.  The biologist shall be given enough time to 
move the animals from the work site before ground disturbance is initiated. 


• A Service-approved biologist(s) shall be onsite during all activities that may result in take of 
the CRLF, to be determined at the discretion of the Service-approved biologist in consultation 
with USFWS. The approved biologist shall have the authority to stop work that may result in 
the “take” of a special-status species.  If a CRLF is encountered during Project construction, 
the approved biologist shall be given enough time to move the animals from the work site to a 
designated relocation site. 


• The approved biologist will have the authority to stop work that may result in the “take” of a 
special-status species. 


• Capturing and handling CRLF is not permitted unless a project-specific Take Permit has been 
obtained from USFWS. 


• Only USFWS-approved biologists shall participate in activities associated with surveying, 
capturing, handling, and monitoring of CRLF. 


• The USFWS-approved biologist or construction monitor will check under all equipment for 
wildlife before use. If any special-status wildlife is observed under equipment or within the 
work area, the approved biologist will be permitted to handle and relocate it. 


• At the end of each work day, excavations will be secured with a cover, or a ramp installed to 
prevent wildlife entrapment. 


• All trenches, pipes, culverts or similar structures will be inspected for animals prior to burying, 
capping, moving, or filling the structures. 


 


BIO-3 Conduct Preconstruction Surveys and Construction Related Protective Measures for Avian 
Species. The following protective measures for avian species will be implemented for the duration of 
construction activities: 


• The avian breeding season occurs between February 1 and September 15. To the greatest extent 
practicable, initiate non-native tree and ruderal vegetation removal activities outside of the breeding 
bird season to avoid direct harm or mortality to potential nesting bird species and other sensitive 
biological resources. 


• For all Project activities initiated during the breeding bird season, or if construction activities lapse for 
a period of two weeks or more during breeding bird season, a qualified biologist will conduct a 
breeding bird survey for nesting birds, including raptors. Surveys will be conducted within 15 days 


Applicant Compliance 
monitoring by the 
County Planning 
Department 


Prior to initiation of 
any phase of 
construction activity 
or two-week lapse in 
construction between 
February 1 and 
September 15 
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prior to beginning Project activities and will include all work, staging, and access areas and a 
minimum buffer radius of 150 meters (or more as determined by the resource agencies). The survey 
will include potential habitat for raptors and sensitive and common nesting avian species known to 
occur within the Biological Study Area [arroyo willow riparian scrub, coastal scrub, eucalyptus grove 
(adjacent to the Seasonal Ponds), other non-native forest (adjacent to the Retention Pond), large 
cypress/eucalyptus groves, non-native grassland, and the Pre-heater Tower and Coal Mill buildings]. 


• If no nesting sensitive or common avian species are observed during breeding bird surveys no 
additional measures will be required. 


• If nesting birds are observed within vegetation proposed for removal, postpone vegetation removal 
activities until young have fledged to avoid direct harm or mortality of nesting birds. 


• Sensitive bird species, if nesting in or near the Project area, will be given special consideration and 
may require additional protective measures as determined through consultation with the relevant 
agency (USFWS or CDFW), such as protective buffers recommended in PG&E et al. 2015: 


o American peregrine falcon: 150 meters (500 feet) 


o Northern harrier, white-tailed kite, and other raptors: 90 meters (300 feet). 


o Olive-sided flycatcher and grasshopper sparrow: 25 meters (75 feet) 


o Allen’s hummingbird: 15 meters (50 feet). 


• If the biologist determines that a smaller avoidance buffer will provide adequate protection for nesting 
birds, a proposal for alternative avoidance/protective measures, potentially including a smaller 
avoidance buffer and construction monitoring, may be submitted to USFWS and CDFW for review 
and approval prior to removal of vegetation, grading activity, or other use of heavy equipment. 


• If removal of vegetation, grading activity, or other use of heavy equipment stops for more than two 
weeks during the nesting season (February 1st - August 31st) a new survey shall be conducted prior 
to re-commencement of construction. 


BIO-4 Implement Construction Related Protective Measures for San Francisco dusky-footed woodrat. 
The following protective measures for San Francisco dusky-footed woodrat will be implemented for the 
duration of construction activities: 


• Within one month prior to the onset of construction activities, a CDFW qualified biologist will conduct 
a preconstruction survey for woodrat houses, and clearly flag all houses within the construction 
impact area and immediate surroundings. 


• The construction contractor will avoid woodrat houses to the greatest extent feasible by installing a 
minimum 10-foot (preferably 25-foot) buffer with silt fencing or other material that will prohibit 
encroachment. If this buffer and avoidance is not feasible, the qualified biologist will allow 
encroachment into the buffer, but preserve microhabitat conditions such as shade, cover and 
adjacent food sources. 


• If avoidance of woodrat houses is not possible, in coordination with CDFW and County 
Environmental Planning staff, a qualified biologist will develop and implement a San Francisco 
dusky-footed woodrat Relocation Plan and the following conditions or conditions of a CDFW 
agreement shall be adhered to: 


o Prior to house disturbance, the biologist shall obtain from CDFW a scientific collection 
permit for the trapping of the dusky-footed wood rats. 


Applicant Compliance 
monitoring by the 
County Planning 
Department 


Prior to initiation of 
construction 
activities 
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o Houses shall be disturbed/dismantled only during the non-breeding season, generally 
between late summer and early fall, as determined in consultation with the project biologist 
and CDFW.. 


o If trapping is utilized as part of the relocation plan, prior to house disturbance, wood rats 
shall be trapped at dusk of the night set for relocation of the nest(s). 


o Any existing house that may be disturbed by construction activities shall be mostly 
dismantled and the material spread in the vicinity of identified house relocation site(s). 


o In order to avoid the potential health effects associated with handling rodents and their 
milieu, all workers involved in the handling of the wood rats or the house materials should 
wear protective gear to prevent inhalation of contaminant particulates, contact with 
conjunctiva (eyes), and protection against flea bites; a respirator, eye protection and skin 
protection should all be used. 


o Dismantling shall be done by hand, allowing any animals not trapped to escape either 
along existing woodrat trails or toward other available habitat.  


o If a litter of young is found or suspected, house and nest material shall be replaced, and the 
house left alone for 2-3 weeks before a recheck to verify that young are capable of 
independent survival before proceeding with house dismantling. 


o Woody debris shall be collected from the area and relocated houses shall be partially 
constructed in an area determined by the qualified biologist to be both suitable for the wood 
rats and far enough away from the construction activities that they will not be impacted. 


o If trapping is utilized as part of the relocation plan, rats that were collected at dusk shall be 
released hours before dawn near the newly constructed nests to allow time for rats to find 
refuge. 


BIO-5 Implement Construction Related Protective Measures for Bats. The following protective measures for 
bats will be implemented throughout the duration of construction activities. 


• To the greatest extent feasible, conduct limbing/tree removal operations between September 15 and 
November 1 to avoid bat maternity roosts and winter hibernacula, as well as other sensitive 
biological resources. 


• To avoid impacts to potential roosting bats, a qualified biologist shall conduct a pre-construction 
survey for bats during all months as follows: 


o A qualified biologist will determine if bats are utilizing the Project area where construction 
activities would occur, or adjacent trees/snags/buildings for roosting. For any 
trees/snags/buildings that could provide roosting space for cavity or foliage-roosting bats, 
potential bat roost features will be thoroughly evaluated to determine if bats are present. 
Visual inspection and/or acoustic surveys will be utilized as initial techniques. If roosting 
bats are found, the biologist will develop and implement acceptable passive exclusion 
methods in coordination with or based on CDFW recommendations. If feasible, exclusion 
will take place during the appropriate windows (September 15 and November 1) to avoid 
harming bat maternity roosts and/or winter hibernacula. (Authorization from CDFW is 
required to evict winter hibernacula for bats). 


o If established maternity colonies are found, in coordination with CDFW, a buffer will be 
established around the colony to protect pre-volant young from construction disturbances 
until the young can fly; or implement other measures acceptable to CDFW. 


Applicant Compliance 
monitoring by the 
County Planning 
Department 


Prior to initiation of 
any phase of 
construction 
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o If a tree is determined not to be an active roost site for roosting bats, it may be immediately 
limbed or removed as follows: 


• If foliage roosting bats are determined to be present, limbs will be lowered, 
inspected for bats by a bat biologist, and chipped immediately or moved to a dump 
site. Alternately, limbs may be lowered and left on the ground until the following 
day, when they can be chipped or moved to a dump site. No logs or tree sections 
will be dropped on downed limbs or limb piles that have not been in place since 
the previous day. 


o If the tree is not limbed or removed within four days of the survey, the survey efforts shall be 
repeated. 


BIO-6 Implement Construction Related Protective And Replacement Measures For Coastal Scrub 
Habitat. The following protective and replacement measures for coastal scrub habitat will be 
implemented throughout the duration of construction activities. 


• Construction equipment will be staged in ruderal and developed areas only and, to the greatest 
extent feasible, equipment will access the ditch system from the south side in ruderal and developed 
habitat. 


• Coastal scrub habitat will be fenced off to prevent encroachment from construction related 
equipment and materials, and the construction footprint adjacent to this habitat will be minimized to 
the greatest extent practicable. 


• Permanent impacts to coastal scrub will be mitigated through replacement at a 3:1 ratio in suitable 
upland locations east of the Seasonal Ponds, east of the North Pond, and along the top of the 
embankment to No-Name Creek where poison hemlock currently dominates the area. Plantings will 
consist of locally-sourced native coastal scrub plantings (such as coastal sage brush, coffeeberry, 
coyote bush, California blackberry, California wild rose, and lizard tail) in accordance with the 
Mitigation and Management Plan required by Mitigation Measure BIO-8. 


• Where temporary impacts to coastal scrub occur, the area will be allowed to resprout from stumps 
and roots and will be re-vegetated, as needed, with locally-sourced native coastal scrub plantings 
(as listed above for permanent impacts) in accordance with the Mitigation and Management Plan 
required by Mitigation Measure BIO-8. Adjacent non- native grassland and ruderal habitats may also 
be planted with coastal scrub vegetation, where appropriate, to support the revegetation of this 
habitat. 


 


 


Applicant Compliance 
monitoring by the 
County Planning 
Department 


Approval of 
Mitigation and 
Management Plan,  
and protective 
measures in place 
prior to initiation of 
construction 
activities in areas 
with regulated waters 
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Revegetation prior to 
project completion; 
Post project 
monitoring 
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BIO-7 Implement Construction Related Protective and Replacement Measures for Arroyo Willow Scrub 
Habitat. The following protective and replacement measures for arroyo scrub habitat will be implemented 
throughout the duration of construction activities. 


• To the greatest extent feasible, minimize removal of arroyo willow scrub and protect the remaining 
habitat from construction activities through installation of protective fencing. 


• At a minimum, the Project will result in no net loss of arroyo willow scrub habitat. Replace arroyo 
willow scrub at a ratio to be determined by the County and other state and federal agencies in 
accordance with the Mitigation and Management Plan required by Mitigation Measure BIO-8. 


• To mitigate for permanent impacts, arroyo willow pole cuttings will be planted in other suitable 
locations within and immediately adjacent to the Project area as described in the Mitigation and 
Management Plan: along the southwestern corner of the North Pond, at the outfall structure from the 
North Pond bypass pipe to No-Name Creek, on the northern side of the proposed mitigation 
seasonal willow pond in the remediated coal storage area, and along the western edge of the “frog 
swale”, a feature located west of the wastewater treatment pond immediately west of the Project 
boundary area within CEMEX property. . 


• Where temporary impacts to arroyo willow scrub occur, the area will be allowed to resprout from 
stumps and roots, through natural recruitment, and will be re-vegetated, as needed, with locally-
sourced willow pole cuttings in accordance with the Mitigation and Management Plan required by 
Mitigation Measure BIO-8. 


 


Applicant Compliance 
monitoring by the 
County Planning 
Department 


Approval of 
Mitigation and 
Management Plan,  
and protective 
measures in place 
prior to initiation of 
construction 
activities in areas 
with regulated waters 
and habitats; 
Revegetation prior to 
project completion; 
Post project 
monitoring 


BIO-8 Implement Protective and Replacement Actions for Jurisdictional Wetlands And Waters of The 
U.S. Implementation of the following measures would minimize potential temporary and permanent 
impacts on jurisdictional wetlands and waters of the U.S. 


• Avoid or minimize disturbance to wetlands, aquatic features (ponds), as well as to 
other sensitive habitats (coastal scrub, arroyo willow scrub, and edge habitats) 
through the installation of construction fencing around staging and work areas, and 
access routes, outside of which no activities would occur and no materials would be 
stored. The construction fencing will be placed in accordance with the stages of 
work being implemented in specific areas throughout the Biological Study Area, as 
feasible, to allow a corridor for wildlife movement along the southern boundary of 
the Project area. 


• Where feasible, avoid grubbing and construction within 100 feet of the edge of 
wetlands, ponds, and No-Name Creek, per the County of Santa Cruz General 
Plan/LCP and Sensitive Habitats Ordinance. 


• Restrict access roads that must enter into aquatic features to one location, and 
minimize the area of impact that results from these access roads to the greatest 
extent feasible. 


• Construct a replacement seasonal wetland at a ratio of 3:1, as included in the 
Closure Plan. A shallow mitigation feature of approximately 0.7 acre would be 
excavated along (outside of) the eastern fringe of the Seasonal Ponds, planted with 
locally sourced native wetland vegetation, including, but not limited to, a seed mix 
composed of California oat grass, Mediterranean barley, and seep monkey flower; 
plugs of spreading rush and Pacific rush; and stakes of arroyo willow, where 
applicable. 


Applicant Compliance 
monitoring by the 
County Planning 
Department 
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USACE,  approval of 
Mitigation and 
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• As detailed in the Mitigation and Management Plan, to mitigate for permanent 
impacts to aquatic habitat in the Seasonal Ponds, develop a replacement seasonal 
willow pond in the coal storage area north of Retention Pond. To mitigate for 
permanent impacts to riparian and poison oak wetlands, the northern portion of the 
mitigation pond will be planted with riparian wetland plantings and willow pole 
cuttings. Container plants and/or willow pole cuttings will also be planted along the 
northern margin of the Retention Pond, in the wetland fringe east of the Seasonal 
Ponds, along the southwestern corner of the North Pond, at the outfall structure 
from the North Pond Bypass Pipe to No-Name Creek, and along the western edge 
of the “frog swale”, a feature located west of the wastewater treatment pond 
immediately west of the project boundary area within CEMEX property. In addition 
to arroyo willow pole cuttings, plantings will consist of locally-sourced native riparian 
plantings including red elderberry, beaked hazelnut, California blackberry, and 
coffeeberry, as well as those wetland species listed above. Develop and implement 
a Mitigation and Management Plan that will include the following: 


o Planning mitigation strategies with regulatory agencies, including the 
County of Santa Cruz, CDFW, the Water Board, and USFWS. 


o Developing a description of the Project, including acreages of temporary 
and permanent impacts to palustrine emergent wetlands, Coastal Act 
wetlands (arroyo willow scrub), and aquatic features (ponds), as identified 
in the formal delineation of jurisdictional wetlands and other waters of the 
U.S. 


o Goals of the compensatory mitigation project, including types and areas of 
wetland and aquatic habitat to be created, restored, and/or enhanced, and 
mitigation ratios (created/restored/enhanced : impacted). 


o Disturbed areas of coastal scrub habitat and arroyo willow riparian scrub 
habitat shall be restored at a 3:1 ratio. 


o Identifying the location and acreage of wetland and riparian mitigation 
areas, including size and ownership status. 


o Detailing wetland and aquatic construction and planting techniques. 


o Species, size, and locations of all restoration plantings.  These plantings 
shall occur at sizes and ratios determined by the restoration specialist to 
adequately restore native habitat while maximizing plant health and 
survivability of individual trees and shrubs. 


o Information regarding the methods of irrigation for restoration plantings. 


o Replacing all non-native tree and shrub vegetation with native, locally-
sourced vegetation. 


o Describing and designing of habitat requirements for special-status 
wildlife, including CRLF, potentially occupying wetland and aquatic 
habitats. 


o Identifying maintenance activities that will occur during the monitoring 
period, including replanting native wetland and riparian vegetation and 
weed removal that will not result in take of CRLF. 


o Producing long-term quantitative and qualitative monitoring and reporting, 
and documenting the ability of the areas to meet or surpass performance 
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criteria. 


o 5-year management plan for maintenance and monitoring of restored 
areas to maintain 100% survival of installed container stock in year 1, 90% 
survival rate in year 2, and at least 80% survival in years 3-5. Replacement 
plants shall be installed as needed during the monitoring period to meet 
survival rates. Annual reports shall be submitted to the County Planning 
Department by December 31 of each monitoring year. 


o Developing adaptive management strategies to ensure the long-term 
viability of mitigation areas.  


o Developing strategies to protect remaining wetland and aquatic/riverine 
habitats. 


 


Cultural Resources 


CR-1 Conduct Awareness Training and Stop Work in the Event of Unexpected Occurrence of Cultural 
or Historic Resources During Construction. Prior to the onset of construction activities at the Cement 
Plant, a qualified archaeologist (who meets the Secretary of the Interior’s Professional Qualifications 
Standards as promulgated in 36 CFR 61 and who has experience with precontact, historic period, and 
tribal resources) shall be present at the construction site to conduct awareness training. The aware 
training will inform the construction crew of historic activities that may result in the presence of cultural or 
historic resources throughout the Project area, and will provide photographic examples of the types of 
resources that may be found. 


Pursuant to Sections 16.40.040 and 16.42.080 of the County Code, if at any time during site preparation, 
excavation, or other ground disturbance associated with this development, any artifact or other evidence 
of an historic archaeological resource or a Native American cultural site is discovered, the responsible 
persons shall immediately cease and desist from all further site excavation and notify the Sheriff-Coroner 
if the discovery contains human remains, or the Planning Director if the discovery contains no human 
remains. The procedures established in Sections 16.40.040 and 16.42.080, shall be observed. If previously 
unknown cultural or historic resources are encountered, an archaeological report must be prepared by a 
qualified professional archaeologist and no further excavation or development may take place except as 
authorized by an archaeological site development approval. The archaeologist will work to determine the 
extent of the materials encountered and develop an appropriate course of action. Such actions may include 
identifying alternative construction methodologies or the placement of Project materials/structures in 
alternative locations, with the ultimate goal of providing the ability for the project to move forward while 
protecting the resources in place. 


Applicant Compliance 
monitoring by the 
County Planning 
Department 


Prior to initiation of 
construction 
activities and if 
cultural or historic 
resource discovered 
during construction 


CR-2 Stop Work in the Event of Unexpected Occurrence of Human Remains During Construction. If 
human remains and/or associated/or unassociated funerary objects are discovered during ground 
disturbing activities, construction crews will stop work and immediately notify the Santa Cruz County 
Coroner, the Planning Director, and a qualified archeologist, in accordance with applicable local and State 
laws. In the event that the Coroner determines that the human remains are Native American, the County 
will notify the Native American Heritage Commission (NAHC) according to the requirements in PRC 
Section 5097.98. NAHC will appoint a Most Likely Descendent (MLD). A qualified archeologist, County 
and MLD will make all reasonable efforts to develop an agreement for the treatment, with appropriate 
dignity, of any human remains and associated or unassociated funerary objects (CEQA Guidelines Section 
15064.5[d]). The agreement will take into consideration the appropriate preservation measures, with the 


Applicant Compliance 
monitoring by the 
County Planning 
Department 


If human remains 
discovered during 
construction 
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preference to preserve all resources intact and in place. The County will work with RMC Pacific Materials, 
LLC to develop an alternative pipeline route, or excavate, remove, record, analyze, take custody of, and 
finally respectfully dispose of the human remains and associated or unassociated funerary objects. The 
PRC allows 48 hours to reach agreement on these matters. 
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Geology and Soils 


GEO-1 Stop Work in the Event of Unexpected Paleontological Resources or Unique Geological Features 
During Construction. If paleontological resources or unique geologic features are discovered during soil-
disturbing activities, the construction crew will stop work and immediately notify the County Planning 
Director and a qualified paleontologist. The procedures established in Santa Cruz County Code Section 
16.44.070, shall be observed. A paleontological resource or fossil is any evidence of ancient life preserved 
in a geologic context (e.g., leaves, bones, teeth, shells). A paleontologist will inspect the discovery and 
determine whether further investigation is required. If the discovery can be avoided, no further mitigation 
will be required. If the resource cannot be avoided, the qualified paleontologist will evaluate the resource 
and determine whether it meets the definition of “unique”. If the resource is determined to not be unique, 
work may continue in the area. If the resource is determined to be unique, work will remain halted, and a 
preservation or recovery plan will be prepared. Preservation in place is the preferred protective measure. 
If preservation in place is not possible, resources and/or fossils will be recovered, prepared, identified, 
catalogued and analyzed according to current professional standards under the direction of the qualified 
paleontologist. Work may commence at the time of completion of the treatment. A final summary report 
will be completed and submitted to the County. The report will include a discussion of the methods used, 
stratigraphy exposed, fossils collected, and the significance of the recovered fossils. The report will also 
include an itemized inventory of all the collected and catalogued fossil specimens. 


Applicant Compliance 
monitoring by the 
County Planning 
Department 


If paleontological 
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geological features 
discovered during 
construction 
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1.0 INTRODUCTION 


Farallon Consulting, L.L.C. (Farallon) and Adams Resources Consultants Company (ARC) have 
prepared this Stormwater Hydraulic Analysis report for the north cement kiln dust (CKD) area 
landfill closure at the RMC Pacific Materials, L.L.C. (referred to herein as CEMEX) Davenport 
Cement Plant at 700 Highway 1 in Davenport, California (herein referred to as the Site) (Figure 
1). The hydraulic analysis includes the north CKD area landfill, the cement plant area, and the 
drainage areas that direct stormwater onto the Site. CEMEX is undergoing the process to close in-
place the north CKD area landfill at the Site in accordance with California Code of Regulations 
(CCR) Title 27.  


This Stormwater Hydraulic Analysis report will be incorporated into the Final North CKD Area 
Closure Plan and Postclosure Monitoring and Maintenance Plan, RMC Pacific Materials, LLC, 
700 Highway 1, Davenport, California dated April 1, 2018, prepared by Adams Resource 
Consultants Company (Final Closure Plan).  
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2.0 BACKGROUND  


This report was prepared to address requirements of CCR Title 27 and specific concerns presented 
in the letter regarding Land Disposal Program, CEMEX Davenport Cement Plant Inactive North 
CKD Area – Conceptual Final Closure Plan and Post-Closure Monitoring and Maintenance Plan 
Conditional Approval from Mr. John M. Robertson of the Central Coast Regional Water Quality 
Control Board (Water Board) to Ms. Kori J. Andrews of CEMEX dated August 24, 2017 (Water 
Board letter) (Water Board 2017). In the Water Board letter, the Water Board provided comments 
on the Conceptual Final CKD Closure Plan and Postclosure Monitoring and Maintenance Plan, 
North CKD Area (Conceptual Final Closure Plan) dated April 13, 2017, prepared by Adams 
Resources Consultants Company (ARC) (2017) for the closure of the north CKD area landfill at 
the Site (Conceptual Final Closure Plan). The Water Board letter included a requirement to prepare 
a revised stormwater and hydraulic analysis as a standalone document or as part of an Engineered 
Alternative Storm Design Evaluation Report if Site drainage is not sized to handle a 1,000-year 
storm event, to be submitted to the Water Board by November 30, 2017.  


The Water Board letter required that the following items be addressed in a revised Stormwater and 
Hydraulic Analysis Report or Engineered Alternative Storm Design Evaluation Report: 


• Identify and address hydraulic limitations of the Highway 1 tunnel (i.e., culvert) 
downstream from the Retention Pond that discharges at Outfall 001. 


• Identify and evaluate all hydraulic inputs to the Highway 1 culvert. 


• Evaluate and document the condition and capacity of, and all hydraulic inputs to, the 
Highway 1 culvert. 


• If the Highway 1 culvert cannot safely handle the entire design flow, include: 


• Recommendations for culvert repairs or upgrades; and/or 


• Upstream controls to reduce peak flows to a level passable through the culvert. 


• Consider evaluating routing off-Site drainage from off-Site basin 2E into the bypass pipe. 


• If designed stormwater conveyance features are not sized to pass the 1,000-year flow, 
prepare an Engineered Alternative Storm Design Evaluation Report to include: 


• Comprehensive Site drainage analysis and maps for prescriptive standard and 
alternative design for all areas; and 


• Evaluation of how the drainage system will perform if the storm design capacity 
is exceeded. 


In order to conduct a proper assessment of the drainage system leading to Outfall 001 and the 
North Pond bypass pipe, Farallon developed a hydrologic and hydraulic model. This Stormwater 
Hydraulic Analysis report describes the identification and assessment of existing drainage 
structures and provides hydraulic analysis using modeling to assess the hydraulic conveyance and 
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storage of the existing and proposed drainage system during the design storm for the proposed 
North CKD area landfill closure.  


Farallon originally prepared the Draft North CKD Waste Pile Closure Stormwater Hydraulic 
Analysis Report (draft Hydraulic Analysis) dated November 29, 2017 to evaluate the capacity of 
the proposed landfill closure design stormwater conveyance and existing Site drainage features to 
handle the 1,000-year, 24-hour storm event and address the comments from the Water Board 
described above. The draft Hydraulic Analysis concluded that with some minor upgrades, the 
existing and proposed stormwater conveyance system could pass the 1,000-year, 24-hour design 
storm; therefore, an engineered alternative storm design evaluation is not required. 


This final Stormwater Hydraulic Analysis report presents a hydraulic analysis of the final North 
CKD area landfill closure stormwater conveyance design after modifications were made to address 
the recommendations presented in the draft Hydraulic Analysis. As part of this evaluation, 
information used to prepare the draft Hydraulic Analysis was updated, whenever possible, based 
on design modifications or improvements, additional Site inspections, further records review, and 
model refinement. Additionally, this report addresses comments on the draft Hydraulic Analysis 
provided by Mr. Martin Fletcher of the Water Board in an email to Mr. Wayne Adams dated 
January 23, 2018 (Water Board 2018). 
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3.0 EXISTING DRAINAGE ASSESSMENT 


3.1 EXISTING CEMENT PLANT CONVEYANCE SYSTEM 


The North CKD area landfill is located within the drainage area that collects stormwater that is 
ultimately discharged from a 30-inch-diameter corrugated metal pipe culvert on the west side of 
Highway 1 at Outfall 001 (Figure 1). In order to identify the inputs to the Outfall 001 culvert, 
Farallon reviewed available historical Site drainage plans and conducted Site reconnaissance 
inspections on September 12 and November 10, 2017.  


Numerous historical drawings related to Site drainage were reviewed. Relevant drawings are 
included in Appendix A and are briefly described below. 


• Plans of Oceanshore RR Co. dated 1912, prepared by the Ocean Shore Railroad Company. 
The plans show a 5- by 6-foot, 236-foot-long tunnel crossing under the railroad tracks on 
the northern side of a drainage ravine. The drainage tunnel likely was installed to convey 
the surface water flows of the ravine that was filled in to support the railroad.  


• Plan and Profile of State Highway, In Santa Cruz County, between One Half Mile South of 
Davenport and Waddel Cr. dated September 19, 1938, prepared by the State of California 
Department of Public Works, Division of Highways: As-built Highway 1 construction 
plans indicate that an existing 5-foot by 5.5-foot tunnel from the Site was sealed with 
concrete and extended with a 30-inch-diameter corrugated metal pipe. 


• Drainage Tunnels at Plant dated June 4, 1958, prepared by the Santa Cruz Portland Cement 
Engineering Department: The layout of the drainage tunnels in relation to the office, other 
nearby buildings, and a swamp (now referred to as the Retention Pond) is shown along 
with the dimensions of the tunnels and terminus to the west in a concrete pipe. 


• Plan & Profile, Existing Tunnel Cement Mill, dated August 1971, revised June 14, 1979, 
prepared by Bowman and Williams Registered Civil Engineers: The layout of the Site 
drainage tunnels in relation to adjacent structures, including profile views of the tunnels 
with tunnel ceiling elevations, ground elevations, drains and vertical shafts, is shown along 
with tunnel cross sections. The tunnels are labeled A, B, C, and D. Stormwater runoff from 
the Retention Pond and upstream North CKD area landfill would flow into the northern 
end of Tunnel D. Tunnel D directs stormwater south and intersects Tunnel B. Tunnel B 
directs stormwater to the west and terminates at a 24-inch-diameter reinforced concrete 
pipe. Tunnels A and C collect cement plant stormwater runoff from the south of Tunnel B. 


• Plan of Sewage Collection System, 1972 Modifications dated June 2, 1972, prepared by 
Bendy Engineering Company: Plan indicates that a 4-inch- or 6-inch-diameter sewer pipe 
is anchored into and suspended from the roof of Tunnels A and B. The plan also shows the 
alignment of the drainage tunnels, the end of Tunnel B, and the flow pathway to Outfall 
001. 
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• Tunnel & Pipe Alignments in the Vicinity of Administration Building dated August 28, 
1998, prepared by Bowman and Williams Consulting Civil Engineers: The plan includes a 
tunnel control diagram with the tunnel layout, flowline and ground elevations, and 
dimensions. Tunnel B is shown terminating at a 24-inch-diameter reinforced concrete pipe 
on the eastern side of the Union Pacific Railroad; however, the plan shows that the pipe 
alignment is uncertain between the 24-inch-diameter reinforced concrete pipe and the 30-
inch-diameter corrugated metal pipe outlet shown on the western side of Highway 1. The 
uncertainty is marked on two separate lines that connect the 24-inch-diameter reinforced 
concrete pipe to each of the two vertical steel casings and then to the 30-inch-diameter 
corrugated metal pipe.  


• Overall Site and Storm Drainage Plan dated November 5, 1998, prepared by Bowman and 
Williams Consulting Civil Engineers: The plan shows the tunnel layout and an additional 
storm drain system to the west that is connected to Tunnel D with a 24-inch-diameter 
reinforced concrete pipe. 


• Untitled Plan prepared by Bowman and Williams Consulting Civil Engineers, undated, 
Drawing File No. 21358: The plan shows the tunnel layout, structures, roads, and cement 
plant topography. The tunnel layout and labels also are shown on the November 5, 1998 
Bowman and Williams Consulting Engineers plan, but this untitled map includes 
topography and a tabulated summary of survey benchmarks not included on the November 
5, 1998 plan. Topography in the vicinity of Highway 1 and the railroad indicates that 
stormwater flow not captured within or overflowed from the plant drainage system would 
sheet flow over the highway near the railroad crossing and then flow south along the 
railroad. 


Additionally, two drainage ditches are present on the western side of the North CKD area landfill. 
The ditches are shown on the North CKD Area Closure design plans in Attachment 3 of the Final 
Closure Plan. The interior western perimeter ditch directs stormwater to the shop area ditches and 
then to the Retention Pond. The exterior western perimeter ditch directs run-on stormwater from 
adjacent fields to the Detention Pond, which then discharges to a shallow swale where the water 
combines with the flow path from the shop area ditches and then flows into the Retention Pond. 


A 30-inch-diameter corrugated metal pipe collects flows from the North Pond and routes surface 
water from the drainage area the feeds the North Pond through and around the North CKD area 
landfill and discharges the water into Farmer’s Pond to the southeast of the North CKD area 
landfill, as shown on the North CKD Area Closure design plans (Attachment 3 of the Final Closure 
Plan). This drainage area historically would have discharged at Outfall 001, if the North CKD area 
landfill had not filled in the natural drainage canyon and the 30-inch-diameter corrugated metal 
pipe had not been installed. 
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3.2 DRAINAGE SYSTEM CONDITION ASSESSMENT 


In order to assess the condition of the inputs to the Highway 1 culvert, CEMEX contracted with 
two different subcontractors, Subdynamic Locating Services, Inc. of San Jose, California 
(Subdynamic) and Easton Geology, Inc. of Santa Cruz, California, as described below. 


3.2.1 Subdynamic Inspection 
Subdynamic was hired by CEMEX to conduct a camera inspection of the associated drainage 
tunnels and culverts that connect to the Outfall 001 culvert. The assessment included Tunnel B, 
Tunnel D, the 30-inch-diameter corrugated metal pipe at Outfall 001, and the two vertical shafts 
at the assumed end of the 24-inch-diameter reinforced concrete pipe connected to the downstream 
end of Tunnel B. The drainage tunnels and storm drain collection system in portions of the cement 
plant that do not receive flow from the North CKD area landfill, including Tunnel A and associated 
drainage conveyance, Tunnel C and associated drainage conveyances, and the conveyance system 
from the cement plant area that discharges to Tunnel D, were not assessed. 


On November 20, 2017, Subdynamic performed the camera inspection at the Site. Due to the depth 
of the tunnels, approximately 25 feet below ground surface, Subdynamic was able to examine only 
one conveyance: a portion of the 30-inch-diameter corrugated metal pipe at Outfall 001. Inspection 
efforts at five locations are summarized below. Screen shots of video recorded during the 
inspection are included in Appendix B.  


Outfall 001: Subdynamic advanced the camera approximately 29 feet into the 30-inch-diameter 
corrugated metal pipe. The steepness of the culvert prevented further advancement of the camera. 
A constant flow of clear water was present in the bottom of the corrugated metal pipe, and no 
images indicating structural concerns or conveyance limitations were identified.  


Western Shaft on the Eastern Side of Highway 1 and the Railroad: Approximately 8 feet of 
standing water was present at the bottom of the approximately 30-foot-deep, 3.2-foot-diameter 
concrete shaft, with no indications of flow. The standing water prohibited a clear identification of 
a possible connection to the 24-inch-diameter reinforced concrete pipe in the direction of the Site 
or other conveyance structure in the direction of Highway 1.  


Eastern Shaft on the Eastern Side of Highway 1 and the Railroad: Approximately 10 feet of 
standing water was present at the bottom of the approximately 35-foot-deep, 2.6-foot-diameter 
concrete shaft, with no indications of flow. The standing water prohibited a clear identification of 
a possible connection to the 24-inch-diameter reinforced concrete pipe in the direction of the Site 
or other conveyance structure in the direction of Highway 1. 


Shaft at Northern End of Tunnel D: The concrete box riser at the southern end of the Retention 
Pond and the very northern end of Tunnel D was inaccessible. However, a circular approximately 
24-foot-deep concrete shaft adjacent to the southern limit of the Retention Pond was identified, 
where a 24-inch-diameter reinforced concrete pipe flows into Tunnel D. A shallow base flow was 
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observed in the bottom of the vertical shaft. The camera could not be advanced laterally along the 
tunnel due to the depth of the shaft. 


Shaft at Eastern End of Tunnel B: Existing shallow base flow was observed in the bottom of the 
approximately 26.5-foot-deep rectangular vertical shaft. The camera could not be advanced 
laterally along the tunnel due to the depth of the shaft. 


Due to the limitations of the camera inspection equipment caused either by the depth of the tunnels 
and culverts or the steepness of the culvert upstream from Outfall 001, a complete assessment of 
the condition of the drainage tunnels and Highway 1 culvert could not be completed by 
Subdynamic.  


3.2.2 Easton Geology Inspection 
In order to complete a more thorough investigation of the drainage tunnels and vertical shafts, 
CEMEX contracted with Easton Geology. Easton Geology personnel conducted a manned 
inspection of drainage Tunnels B and D and a video inspection of the vertical shafts on the eastern 
side of the railroad tracks and Highway 1. The inspection report from Easton Geology is provided 
as Appendix C. 


Easton Geology concluded that the surveyed drainage tunnels showed little to no change in profile 
since being surveyed in 1971 and were in acceptable condition. Easton Geology saw no significant 
spalling, loose rock, or obstructions within the drainage tunnels during the inspection that would 
hinder the tunnels’ ability to convey storm runoff. 


Furthermore, Easton Geology did not observe any indication that the vertical shafts on the eastern 
side of the railroad tracks and Highway 1 are directly connected to the subsurface drainage system 
from the CEMEX plant. 


3.3 CONCLUSIONS 


Based on the limited camera assessment conducted by Subdynamic, the manned and camera 
inspections conducted by Easton Geology, two Farallon Site inspections, and discussions with 
CEMEX personnel and other people familiar with the Site, the following conclusions can be made: 


• Base, non-stormwater flow is present in Tunnels B and D and may be due to seepage into 
the tunnels from unsealed drainage system components, or a result of the intentional 
collection of natural seeps, springs, or groundwater such as for foundation footing drains. 


• The uncertain pipe alignment shown on Tunnel & Pipe Alignments in the Vicinity of 
Administration Building dated August 28, 1998, prepared by Bowman and Williams 
Consulting Civil Engineers (Appendix A), is clarified by the 1912 Ocean Shore Railroad 
Company map (Appendix A) that shows a 5 ft by 6 ft drainage tunnel under the railroad as 
shown the Easton Geology Figure 1 in Appendix C. However, the 5- by 6-foot drainage 
tunnel could not be observed due to lack of access. 
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• Due to standing water in the bottom of the two vertical shafts at the eastern side of the 
railroad and Highway 1 and no visible inlet or outlet pipes in the shafts, there likely is no 
direct connection to the Site drainage system and drainage tunnel leading to the Outfall 001 
culvert.  


• Drainage Tunnels B and D are in good condition and adequate to continue conveying 
stormwater flow. 


• The limited camera view of the 30-inch-diameter corrugated metal pipe at Outfall 001 and 
limited view of the 24-inch-diameter reinforced concrete pipe culvert at the end of Tunnel 
B did not reveal signs of structural deficiency or flow restrictions.
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4.0 STORMWATER MODEL DESCRIPTION 


To assess the performance and capacity of the proposed stormwater drainage conveyance system 
for the North CKD area landfill closure as well as the existing downstream conveyance system, a 
CEMEX Conveyance Capacity hydrologic and hydraulic model (CCC Model), was developed for 
the Site.  


4.1 GENERAL METHODOLOGY AND MODEL IDENTIFICATION  


In general, a hydrologic and hydraulic model uses physical geographic and climate characteristics 
(i.e., hydrologic data) to determine the portion of a rainfall amount that will be converted to runoff; 
and then uses physical dimensions of the Site’s surface water conveyance and storage system (i.e., 
hydraulic data) to determine how the runoff will be transmitted through the system. The results of 
a hydrologic and hydraulic model are projected flow rates and water surface elevations at various 
points-of-interest throughout the Site.  


The development of a Site-specific hydrologic and hydraulic model begins with the selection of 
the computer software that will perform the mathematical processing of the site data to represent 
the surface water conveyance and storage system. The U.S. Environmental Protection Agency’s 
Storm Water Management Model, Version 5.1 (SWMM 5.1) was chosen to analyze the surface 
water conveyance and storage system (Rossman and Huber 2016; Rossman 2017). SWMM 5.1 is 
Windows-based, public domain software, which has had widespread applications in the U.S. and 
abroad. Previous versions of SWMM 5.1 have been in constant use since 1971. Various SWMM 
versions have been used extensively in the U.S. to develop stormwater and surface water 
management plans for large drainage basins. 


4.2 DATABASE DEVELOPMENT 


The Site-specific stormwater model’s hydrologic and hydraulic data normally are obtained from 
various sources. The particular data sources for the CCC Model are identified in the Sections 4.1, 
Hydrologic Data, and 4.2, Hydraulic Data. In general, the most common sources of model 
information are local soil data from the U.S. Geological Survey (USGS) database; aerial 
photographs and terrain data from Google Earth; elevation data from Site topographic surveys; 
precipitation data; design/construction reports, closure plans and associated data; historical as-built 
plans and data; Site operations and reconnaissance data; and common water resources engineering 
data. 


Assumptions have been made for some SWMM 5.1 input data for the CCC Model, such as the 
size and invert elevations for some of existing tunnel elements, which were not precisely identified 
in the available historic drainage plans. In such cases, best professional judgment of the Site data 
was relied upon to make appropriate data judgments. In no case, however, did these types of 
assumptions have any significant bearing on the assessment of the capability of the overall system 
to contain extreme conditions. Specific assumptions are discussed in Section 4.3, Modeling Data 
Assumptions and Limitations. 
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4.3 SWMM 5.1 ANALYSIS AND SIMULATION METHODOLOGY 


The SWMM 5.1 hydraulic analysis includes assessment of the surface water conveyance and 
storage system’s responses to specified precipitation events. 


The total contributing watershed or drainage area to be modeled is divided into a number of 
subbasins for which SWMM 5.1 estimates runoff quantities, and transports or routes these 
quantities through the model. The subbasins are identified, defined, and assigned to correspond to 
the nodes or junctions established for the model. 


The subbasin is the SWMM 5.1 element for which input of specific hydrologic data is required. 
This hydrologic data accounts for the geometry, terrain, surface characteristics, and soil properties 
of the contributing drainage basin areas. The data include estimates of subbasin area, impervious 
area, subbasin width, subbasin slope, surface roughness, depression storage, and soil infiltration. 
Design storm rainfall depths and time-distribution data also are required.  


The Soil Conservation Service Curve Number method option of SWMM 5.1 is being used in the 
CCC Model to estimate the soil infiltration potential for each subbasin. The Soil Conservation 
Service Curve Number method, for each time step of the simulation, converts rainfall depth to 
expected stormwater runoff depth, and is based on the subbasin’s initial abstraction. Abstraction 
is the loss of precipitation before runoff begins and includes water retained in surface depressions 
and water intercepted by vegetation, evaporation, and infiltration. Initial abstraction is highly 
variable, but generally is correlated with soil and cover parameters. The hydrologic component of 
the SWMM 5.1 software further routes the computed runoff depths through the subbasin to 
generate the subbasin’s stormwater runoff hydrograph. The subbasin routing is achieved by 
representing the subbasin as a nonlinear reservoir for which a water balance is continuously 
maintained throughout the storm event, and by computing reservoir outflows via the Manning 
equation. The stormwater runoff hydrographs for the subbasins are then the inflow hydrographs 
for the hydraulic component of SWMM 5.1. 


The node (or junction) and link (or reach) are the SWMM 5.1 elements for which hydraulic input 
data are required. These elements define the features of the SWMM 5.1. A link is a segment of a 
site’s conveyance system, and could represent a channel, pipe, weir, or orifice. A node represents 
a stormwater storage facility, or a particular point-of-interest within a site’s conveyance system, 
such as the location of a significant inflow point or the transition from one type of link to another. 
The hydraulic data account for the physical and engineering properties of the links, and for the 
storage/boundary conditions of the nodes. The data include the types, sizes, lengths, surface 
roughness coefficients, and energy loss coefficients of the links; and the storage facility surface 
areas, initial system conditions, and system outfall conditions of the nodes.  


The hydraulic component of SWMM 5.1 takes the inflow hydrographs from the subbasins, via the 
particular node assignments, and performs a dynamic routing of the inflows through the link-node 
system. At each model time step (which must be small for dynamic routing: i.e., 1 to 30 seconds), 
the software solves the complete Saint-Venant equations that define theoretical fluid flow. Both 
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momentum and mass are conserved and balanced (within specified tolerances) for the entire model 
network at each time step. SWMM 5.1 iteratively adjusts the water surface elevations at the nodes 
to increase or decrease the flows in the links, as the storage volumes at the nodes are 
simultaneously increased or decreased, until the balance tolerances are achieved. In essence, from 
the beginning of a time step, the system inflows are conveyed and stored within, and discharged 
from, the model network as allowed by the link and node data, in order to create the necessary 
mass and momentum balances and move to the next time step.  


The most important output data from a SWMM 5.1 simulation of a continuous rainfall event are 
the peak flow rates and maximum water surface elevations projected throughout the surface water 
conveyance and storage system. The specific CCC Model inputs and results are discussed in 
Section 4.0, CEMEX Conveyance Capacity Model Inputs. The hydraulic data for the CCC Model 
is described in detail in Section 4.2, Hydraulic Data. 


4.4 MODEL SCENARIOS 


In the draft Hydraulic Analysis report, the CCC Model scenarios that were set up to assess the 
drainage system at the Site included the 24-hour, 100-year storm event, consistent with the 
previous hydrologic and hydraulic design for the Conceptual Final Closure Plan, and the 24-hour, 
1,000-year storm event required by CCR Title 27. In addition, the 100- and 1,000-year model 
scenarios were modified to assess the impacts of the diversion of stormwater runoff from the grassy 
field of farmland northeast of the North CKD area landfill, referred to in the Water Board letter as 
off-Site basin 2E, to the North Pond bypass pipe instead of capturing it in the proposed North CKD 
area landfill eastern perimeter ditch.  


The Final Hydraulic Analysis includes only the evaluation of the 1,000-year, 24-hour design storm 
event and the diversion of the eastern farmland area to the North Pond bypass pipe, which is 
included as part of the landfill closure design presented in the Final Closure Plan. The other 
previously modeled scenarios are not relevant to the final design.
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5.0 CEMEX CONVEYANCE CAPACITY MODEL INPUTS 


The hydrologic and hydraulic inputs to the CCC Model using SWMM 5.1 are described below.  


5.1 HYDROLOGIC DATA  


The hydrologic data used in the CCC Model are described below. Input source data for subbasin 
parameters and other support data described below are provided in Appendix D; a drainage basin 
and node network map is provided in Appendix E; and SWMM 5.1 output files with user-defined 
input data are provided in Appendix F. 


5.1.1 Subbasin Characteristics 
The subbasin locations were established after the nodes and links were identified, as described in 
Section 4.2.1, Node Data. (SWMM 5.1 refers to subbasins as subcatchments.) A subbasin, which 
represents a hydrologic unit of land whose topography and drainage system elements direct surface 
runoff to a single discharge point, was defined for each node, and each subbasin extended to one-
half the distance along each adjoining link, as is customary for this type of modeling. Subbasins, 
links, and nodes defined for the CCC Model are shown on the map provided in Appendix E. The 
subbasin drainage areas were then delineated after review of available topography, the North CKD 
area landfill closure plans, and as-built drawings. Field reviews also were conducted to confirm 
the drainage areas and to observe whether the existing stormwater management system deviated 
significantly from the as-built drawings. The drainage areas were measured from the drawings or 
from aerial maps using AutoCAD-2018. 


SWMM 5.1 uses subbasin width and average slope as parameters to account for the effects of the 
time-of-concentration parameter used in other methods to represent runoff travel-time through a 
subbasin. These parameters affect the peak flow value for the subbasin’s stormwater runoff 
hydrograph. Subbasin width is defined as the subbasin area divided by the length of the longest 
flowpath for the subbasin. Therefore, a larger width for a particular subbasin would indicate a 
shorter relative travel-time and higher peak flow value. The effects of slope are that steeper slopes 
lead to shorter relative travel-times and higher peak flow values.  


Another SWMM 5.1 parameter that affects the peak flow for a subbasin’s stormwater runoff 
hydrographs is surface roughness. Higher surface roughness values lead to lower peak flow values. 
Surface roughness is split into an impervious area roughness and a pervious area roughness, and 
overland-flow-magnitude roughness coefficients are required. The Manning’s roughness 
coefficients (i.e., n values) have been estimated based on aerial photographs, observations made 
during Site visits, discussions with CEMEX personnel, as-built drainage drawings, North CKD 
area landfill closure plans, and general knowledge of the area. A Manning’s roughness coefficient 
of 0.013 is used in the CCC Model for all impervious areas, and a roughness coefficient of 0.15 is 
used for all pervious areas. The impervious value is for ordinary concrete, which is the dominant 
impervious surface in the area of the cement plant. The pervious value is for short grass prairie, 
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which is indicative of the ground cover found on most of the Site. Tables of typical Manning’s n 
values are provided in Appendix D. 


Depression storage represents the amount of rainfall that can be expected to puddle due to uneven 
ground surfaces. SWMM 5.1 considers that an impervious surface likely will have a different 
depression storage characteristic than a pervious surface, allowing for separate values. A 
depression storage value of 0.05-inch is used for impervious surfaces, while a value of 0.2-inch is 
used for the pervious surfaces. The pervious surface value is for pasture ground cover. The soil 
type that affects the amount of infiltration and the conversion of precipitation into runoff was 
determined by reviewing USGS soil survey information for the Site. The Site is located generally 
in Hydrologic Soil Group D with poor infiltration properties. The only exception is the western 
farmland area in Hydrologic Soil Group –A, which has excellent infiltration properties. A USGS 
soil survey summary is provided in Appendix B. 


Soil Conservation Services Curve Numbers (SCS-CNs) were calculated for each subbasin based 
on the proportion of pervious and impervious surfaces. For pervious areas in Hydrologic Soil 
Group A, the SCS-CN of 39 is used, and for the pervious areas in Hydrologic Soil Group D, the 
SCS-CN of 80 is used. For impervious areas such as roads, stockpiles, industrial and office 
buildings, and parking lots, the SCS-CN of 98 is used. For the North CKD area landfill, where a 
26-inch-thick cover soil is placed for liner protection and vegetated cover above the impervious 
liner, a SCS-CN of 90 is used. The SCS-CN of 90 for the landfill cover was chosen based on the 
American Society of Civil Engineers publication in the “Journal of Geotechnical and 
Geoenvironmental Engineering – January 2013: Field Hydrology of Landfill Final Covers with 
Composite Barrier Layers” (Albright et al., 2013). A summary of contributing subbasins and 
corresponding weighted SCS-CNs is provided in Table 1. 


5.1.2 Rainfall Data 
Rainfall depths were obtained from the National Oceanic and Atmospheric Administration 
(NOAA) Atlas 14 Point Precipitation Frequency Estimates, available from the NOAA National 
Weather Service Hydrometeorological Design Studies Center, Precipitation Data Server website 
at <https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html>. Appendix D includes the 
Precipitation Frequency tabular data for storms with various durations and recurrence intervals, 
including the 24-hour, 100-year and 24-hour, 1,000-year storm events. 


The Site is located in the Natural Resources Conservation Service Soil  
Conservation Service Type-1 standard rainfall distribution area with a peak 10.1 hours  
after the beginning of a 24-hour storm event. A Type 1 unit hyetograph that  
provides the distribution of rainfall over 24 hours was obtained from the  
Natural Resources Conservation Service National Water & Climate Center website at 
<https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/water/?cid=stelprdb1044959>. 


According to NOAA data, the estimated precipitation for a 24-hour, 1,000-year event is 11.6 
inches. By scaling the unit hyetograph to match the total precipitation for the precipitation event, 
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synthetic design storm data were developed and simulated in the CCC Model to generate runoff at 
each subbasin. 


5.2 HYDRAULIC DATA 


The hydraulic data used in the CCC Model is discussed below, including node and link data. The 
link data descriptions are provided in terms of the conduit and weir data. Existing drainage system 
details are presented in Appendix A; proposed North CKD area landfill closure design plan 
drainage details are presented in Attachment 3 of the Final Closure Plan; and a drainage basin and 
node network map depicting the links and nodes used in the development of the hydraulic model 
is presented in Appendix E. 


5.2.1 Node Data 
The nodes for the CCC Model analysis are either junction type, storage type, or outfall type. 
Common data for all nodes include information on initial water surface elevation and lowest invert 
elevation. The initial water elevations on all the nodes were set at the lowest invert of node, with 
the exception of the Retention Pond node where the water surface was set at the rim of the outfall 
structure. Most of the nodes in the model are set at the grade break of a conveyance ditch, an inlet, 
or a junction structure for the most accurate depiction of hydraulic parameters. 


Junction-type Nodes 404, 405, 406, 407, and 407A (Appendix E) have no physical junction 
structures that daylight at Tunnel B or the tunnel beneath the railroad and Highway 1. These are 
transition nodes where flow direction or conduit size is changing or there is connection to a 
different conduit along the tunnel alignment. As-built plans indicate two 3-inch-diameter down 
drain connections and a 6-inch lateral connection in the vicinity of junction-type Node 405. Video 
inspection of the tunnel provided by Easton Geology indicates mostly clogged down drains with 
limited to no functional hydraulic connectivity. 


Multiple storage-type nodes are included in the model; these include the North Pond, Detention 
Pond, Retention Pond, Tunnel B and D vertical shafts, and perimeter ditch drop structures and 
stilling basins. Stage-storage rating curves were developed based on available topographic 
information and field verification of the physical properties of each such node. 


5.2.2 Conduit Data 
The conduit links in the CCC Model are either open trapezoidal ditches/channels, enclosed pipes, 
or bedrock-cut rectangular-shaped tunnels. The required data are the same for all conduits, and 
include the shape, invert elevations, length, roughness characteristics, and energy loss coefficients. 
Most of these data were obtained from various as-built drawings, topographic survey information, 
tunnel inspection, and common water resources engineering data. Assumptions were made for 
those links along the existing tunnel segments based on the available data.  


As shown in the historical drainage system drawings provided in Appendix A, Tunnel B from 
Nodes 403 to 406 also conveys a 6-inch-diameter sanitary sewer pipe anchored to and suspended 
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from roof of the tunnel. The obstruction caused by this sanitary sewer pipe is estimated to be less 
than 0.3 square feet of cross-sectional area within Tunnel B, which is less than 2 percent of the 
tunnel cross section. The bedrock-cut rectangular-shaped tunnels were modeled by defining a 
representative custom shape of the tunnels, based on measurements made during the Easton 
Geology inspection and the available plans. The dimensions are  4 feet wide by 3.25 feet high with 
a linear transition for the peak from 4 feet wide at 3 feet of depth to 0 feet wide at 3.25 feet of 
depth for Tunnel D; 4.5 feet wide by 6 feet high with a linear transition for the peak from 4.5 feet 
wide at 5 feet of depth to 0 feet wide at 6 feet of depth for Tunnel B; and 4.5 feet wide by 4.5 feet 
high with a linear transition for the peak from 4 feet wide at 4 feet of depth to 0 feet wide at 4.5 
feet of depth for Tunnels A and C. The linear transition assumption ignores curvature of the ceiling 
and offsets the obstructed cross-sectional area from the 6-inch-diameter sanitary sewer within the 
tunnel.  


Plans used to develop the CCC Model are included in Appendix A and Attachment 3 of the Final 
Closure Plan. Assumptions made for conduit size and flow line elevation will have an insignificant 
impact on overall results of the CCC Model. Section 4.3, Modeling Data Assumptions and 
Limitations, includes a list of assumptions made during model development. 


5.2.3 Weir and Orifice Data 
 Two existing pond outlet control structures are present, one each in the Detention Pond and the 
Retention Pond, which were modeled with orifice and weir features. 


Detention Pond: A catch basin with a 6-inch-diameter ductile iron pipe connected on the side of 
the structure is present at bottom of the Detention Pond. This device mimics a 6-inch-diameter 
vertical orifice as the pond is filled with runoff. 


Retention Pond: A 4-foot-long by 2-foot-8-inch-wide, rectangular vertical drop structure was 
constructed over the northern end Tunnel B near the southern end of the Retention Pond. This 
structure mimics a sharp crested weir overflowing from the Retention Pond to the tunnel when 
runoff reaches the rim elevation of the drop structure.  


Two orifices as control devices are included in the Final Closure Plan as modifications to maximize 
available storage and attenuate peak flows discharging from the North CKD area landfill to the 
existing tunnel system. A 36-inch-diameter orifice with backflow-preventing check valve is 
designed at an invert elevation of 99 feet, and a 2-inch-diameter orifice with backflow-preventing 
check valve is designed to be installed at an elevation of 94 feet, about 2 feet above the bottom of 
the pond to mostly dewater the pond between storms. Conservatively, only the 36-inch-diameter 
orifice with backflow prevention is included in the model. The orifices were added to increase the 
storage capabilities of the Retention Pond below the existing rim of the drop structure, which has 
an elevation of 103.95 feet (i.e., without the orifice, the water at the beginning of the storm could 
be at 103.95 feet) and increase the flow discharging from the Retention Pond at the beginning of 
the design storm when there is available downstream capacity. The backflow prevention devices 
were added to the Retention Pond orifice design when model results indicated that the Retention 
Pond would receive water reverse-flowing out of the outfall structure as Tunnel B filled up with 
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stormwater from the cement plant drainage. The backflow prevention devices ensure that the 
Retention Pond storage is used solely for water flowing from the North CKD area landfill. 


5.2.4 Outfall Data 
One new and one existing outfall were modeled at the Site. The two outfalls are described below. 


New North Pond Bypass Outfall: A new 42-inch-diameter bypass pipe is proposed in the Final 
Closure Plan as part of drainage improvements. This 42-inch-diameter bypass pipe replaces an 
existing damaged 30-inch-diameter corrugated metal pipe that was discharging to Farmer’s Pond, 
which consists of ponded water within No-Name Creek. The proposed outfall for the new bypass 
is on the western side of the canyon where No-Name Creek is located to the north of Farmer’s 
Pond. Collected runoff from North Pond will be conveyed through this bypass and exit at the 
proposed location, via a stilling basin and rip-rap–lined ditch with free-fall tailwater conditions on 
the bank of the canyon. 


Outfall 001: Outfall 001 is an existing outfall west of Highway 1 approximately 60 feet below the 
road surface elevation. The existing outfall consists of a 30-inch-diameter corrugated metal pipe 
connected to a drainage tunnel that crosses under the highway and adjacent railroad tracks. 
Stormwater discharging from Outfall 001 daylights into a drainage ditch with insignificant 
backwater effects on the upstream system. This outfall also is modelled as a free-fall outlet. 


Seasonal Ponds Overflow: The existing seasonal ponds were included in the model with the 
contributing area south of proposed 42-inch bypass pipe. A stage storage rating curve was 
developed based on topographic information with the pond bottom at an elevation of 255 feet and 
the top of bank at an elevation of 265 feeet. Based on available topography, there is a potential 
wide overland channel connection to No-Name Creek to the west with a bottom elevation of 264.5 
feet and a width of approximately 75 feet where water would flow if the seasonal ponds are full of 
water.  


5.3 MODELING DATA ASSUMPTIONS AND LIMITATIONS 


The following assumptions were made in the development of the model: 


• Based on the flow monitoring data collected at Outfall 001, a base flow of 0.95 cubic feet 
per second is assumed. The baseflow is split into 0.5 cubic feet per second in Node 401 of 
Tunnel D and 0.45 cubic feet per second in Node 403 of Tunnel B because similar flows 
were observed in each tunnel. Due to the small amount of baseflow relative to the peak 
flow from the 1,000-year, 24-hour design storm, the precise baseflow in each of the tunnels 
is insignificant. 


• The shape and size of the drainage tunnel underneath the railroad and Highway 1 is 
estimated from the 1912 Oceanshore Railroad Co. map. The tunnel is assumed to be in 
good condition structurally and clear of debris, and it is assumed that the 24-inch-diameter 
reinforced concrete pipe connects the tunnel to the end of Tunnel B.  
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• It is assumed that the internal cement plant conveyance system is properly maintained, and 
inlets are protected from unwanted sediment and debris that could be flushed into the 
conveyance system and cause significant blockage or flow restrictions. 


• Tunnels A and C and associated drainage areas do not receive stormwater from the North 
CKD area landfill, however, they direct portions of the cement plant area drainage system 
into Tunnel B and were included in the model for storage and stormwater flow conveyance. 
Based on topographic contours, a low point on the ground surface above Tunnel A was 
included in the model as available shallow depression storage. Contributing drainage 
subbasins from Plant Area 2 are assumed to contribute half of the associated runoff to node 
403 at the end of Tunnel A/beginning of Tunnel B and the other half of the associated 
runoff to node 403-TNL-A1 at the beginning of Tunnel A. It is assumed that the tunnels 
are in good condition structurally and clear of debris. It is assumed that the associated 
cement plant drainage area is effectively conveyed to Tunnel A during the design storm. 


• Internal stormwater conveyance features that direct stormwater directly from the cement 
plant to Tunnel D after the Retention Pond do not receive stormwater from the North CKD 
area landfill and, therefore, the conveyances are not modeled. However, the contributions 
from the associated drainage area are accounted for with a defined subbasin that discharges 
into Tunnel D, a conveyance feature that is modeled. It is assumed that the associated 
cement plant drainage area is effectively conveyed to Tunnel D during the design storm. 


• A storm drain adjacent to Highway 1 on the northern side of the entrance to the cement 
plant is approximately in line with the drainage under the Highway. There is no separate 
outfall on the western side of the highway, so the highway storm drain is assumed to 
connect to the 30-inch-diameter corrugated metal pipe at the connection with the drainage 
tunnel under the highway.  


• Assessment and modeling of the drainage channel downstream from Outfall 001 to the 
Pacific Ocean is not included in this report. 


• Ditches lined with rock fill and geocell bank stabilization measures are proposed in the 
Final Closure Plan. An evaluation of the stability of the proposed lining during peak flows 
is not included in this report. 
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6.0 HYDRAULIC MODEL SIMULATION RESULTS 


A summary of hydrologic model input and stormwater runoff for the subbasins is provided in 
Table 1. Table 2 presents detailed results for node depth, link flow, and link velocity for the 1,000-
year, 24-hour design storm. Additional detailed model inputs, results, and selected water surface 
profiles for peak flows are provided in Appendix F. 


The peak flow from Outfall 001 is predicted to be approximately 155.9 cubic feet per second and 
the peak flow from the North Pond bypass pipe is predicted to be approximately 76.4 cubic feet 
per second (Table 2). 


The overall performance represented by the CCC Model results indicates that the combination of 
the existing and proposed Final CKD Closure Plan conveyance systems draining to Outfall 001 
has adequate capacity to convey 1,000-year, 24-hour storm event. Furthermore, the proposed 42-
inch-diameter North Pond bypass pipe has sufficient capacity for both the 1,000-year, 24-hour 
design storm, as well.  


Based on the CCC Model results, the maximum water elevations of the conveyance structures are 
not exceeded in any of the node junctions during the modeled 1,000-year, 24-hour event, with few 
exceptions:  


• Model results at Nodes 404, 405, 406, 407, and 407A indicate that the energy grade line is 
higher than the existing ground surface elevation. The nodes in Tunnel B, the 24-inch-
diameter reinforced concrete pipe, and the drainage tunnel under the railroad and Highway 
1, are defined as junctions with no physical structures. This condition will result in a 
pressurized/surcharged conveyance of water in the tunnels and 24-inch-diameter 
reinforced concrete pipe. Since two 3-inch-diameter down drain connections and one 6-
inch lateral connection in the vicinity of Node 405 are identified on the plans, it is possible 
that some minor ponding would occur in the vicinity of those connections at unknown 
locations on the ground surface for approximately 1 hour. However, ponding of water on 
the ground in a 1,000-year storm event is to be expected.  


• The Node 403-TNL-A2 is at approximately the midpoint of Tunnel A, and the ground 
surface in the area of the defined node is topographically lower than the surrounding area. 
During the peak of the design storm, minor ponding of runoff will occur in the plant area 
over the tunnel and along a paved cement plant roadway for approximately 10 minutes. 
Because the area consists of a regional depression, it is expected that after the peak of the 
storm passes, the ponded water will flow into Tunnel A. 


A significant portion of the flows contributing to the existing drainage system and Outfall 001 are 
from the cement plant. No conveyance improvements are proposed in this area, except the 
recommendation to maintain the existing stormwater collection and conveyance elements to 
maintain functionality.  
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Additionally, the CCC Model predicts that the seasonal ponds would fill up during the 1,000-year, 
24-hour storm with water flowing into the French drain adjacent to the western perimeter ditch 
and overland to the west and into No-Name Creek. The overland flow to No-Name Creek through 
the grassy field is predicted to occur with a depth of approximately 0.17 feet and a velocity of 
approximately 1.4 feet per second (Table 2). 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 


Based on the CCC Model scenarios and interpretation of results, the following conclusions and 
recommendations are proposed. 


• The combination of existing drainage and the proposed conveyance system at the Site 
included as part of the Final Closure Plan has adequate capacity to convey 1,000-year, 24-
hour design storm event. In order to convey the design storm, the Final Closure Plan 
includes the following improvements from the design presented in the Conceptual Final 
Closure Plan, as described below: 


• The drop inlet structures and stilling basins located on both the eastern and 
western perimeter ditches on each side of the North CKD area landfill are 
configured to withstand approach velocities and have sufficient weir overflow 
capacity for the peak approach flows.  


• The exits of both the eastern and western perimeter ditch drop structures are 
designed to provide a transition area for drop structure exit flows to be properly 
contained within the capacity of the drainage ditch. 


• The junction of the of the eastern and western perimeter ditches is designed to 
provide a gradual transition to reduce the potential for the exceedance of the 
ditch capacity. 


• The reconstructed Retention Pond will have a top-of-bank minimum elevation 
of 106.5 feet, and the riser structure will have a 36-inch-diameter orifice with 
an invert elevation of 99.00 feet in order to add nearly 7 feet of live storage 
below the riser overflow structure rim elevation of 103.95 feet. Incorporation 
of a backflow prevention check valve on the orifice will prevent backflow into 
the pond. The modifications will provide additional storage and improved 
hydraulic grade lines in the downstream tunnels and culverts. 


• A French drain outside of the western perimeter ditch will receive stormwater 
runoff from approximately 6.99 acres of farmland area with relatively well-
drained soil. Installation of an intercepting drain filled with crushed rock (i.e., 
a French drain) will reduce significant run-on from this area and will reduce 
peak flows in the western perimeter ditch. 


• The North Pond Bypass Pipe also will intercept approximately 18 acres of 
farmland surface runoff, which will reduce significant run-on from this area 
flows to the eastern perimeter trench and seasonal ponds. 


• The 24-inch-diameter reinforced concrete pipe is the chokepoint in the drainage system, 
which causes the pressurized flow in the pipes and tunnels. The capacity of the system is 
due to the size and depth of the drainage tunnels and the Retention Pond. 



http://www.farallonconsulting.com/

http://www.farallonconsulting.com/





 


  
 


 
 


 


7-2 
P:\1839 Adams Resource\1839001 Cemex Davenport\Reports\Hydraulic Analysis Rpt\2018 Hydraulic Analysis Rpt.docx 


Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 


 


• Drainage system components should be maintained regularly to maintain functionality as 
part of the postclosure maintenance plan. 


• The hydraulic analysis described in this report is valid only for the conditions described in 
this report, and in accordance with available data sources used as input for the CCC Model. 
Future redevelopment or alteration of the drainage system modeled in this report has the 
potential to affect the conclusions of this hydraulic analysis. The hydraulic analysis should 
be revised to address future Site changes or the discovery of new, more accurate 
information as input for the CCC Model. 
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Table 1
Subbasin Summary Table


CEMEX Davenport Cement Plant
Davenport, California
Farallon PN: 1839-001


CONVEYOR-AREA   11.58 2.93 40% 87.2 0.8 10.53 0.84 18.63 0.909
DETENTION-POND  11.58 1.64 10% 81.8 1.7 9.45 0.42 6.86 0.815
ED1             11.58 2.19 100% 90.0 0.0 11.52 0.68 19.29 0.994
ED2             11.58 1.08 100% 90.0 0.0 11.51 0.34 9.47 0.994
ED3             11.58 0.57 100% 90.0 0.0 11.52 0.18 5.06 0.995
ED4             11.58 3.17 100% 90.0 0.0 11.5 0.99 27.75 0.993
ED-FARM         11.58 0.47 40% 89.0 2.1 9.13 0.12 2.31 0.789
ED-FARM-BYPASS  11.58 12.30 0% 83.0 1.7 8.98 3 27.78 0.775
HIGHWAY-PLANT   11.58 8.19 40% 87.2 0.8 9.88 2.2 26.04 0.853
NORTH-POND      11.58 58.38 0% 83.0 1.7 8.8 13.95 107.00 0.760
PLANT-AREA-1    11.58 10.55 75% 93.5 0.2 10.99 3.15 47.43 0.949
PLANT-AREA-2    11.58 10.61 75% 93.5 0.2 10.53 3.03 28.05 0.909
PLANT-AREA-2A   11.58 10.61 75% 93.5 0.2 10.65 3.07 32.40 0.919
RETENTION-POND  11.58 5.08 80% 94.4 0.1 11.14 1.54 26.21 0.962
SD1             11.58 7.39 100% 90.0 0.0 11.51 0.67 18.74 0.994
SD-INLET        11.58 2.13 25% 84.5 1.4 9.46 0.49 5.71 0.816
SEA-PONDS-BASIN 11.58 5.16 10% 85.0 1.4 9.7 1.36 20.69 0.838
SEAS-POND-BYPASS 11.58 1.91 0% 80.0 2.1 8.79 1.76 19.02 0.759
SHOP-DITCH      11.58 5.05 35% 86.3 0.9 10.37 1.42 30.11 0.896
WD1             11.58 0.66 100% 90.0 0.0 11.52 0.21 5.82 0.994
WD2             11.58 0.51 100% 90.0 0.0 11.52 0.16 4.53 0.994
WD3             11.58 0.85 100% 90.0 0.0 11.51 0.27 7.52 0.994
WD4             11.58 1.21 100% 90.0 0.0 11.47 0.38 9.82 0.990
WD5             11.58 0.93 100% 90.0 0.0 11.52 0.29 8.23 0.995
WD6             11.58 1.15 100% 90.0 0.0 11.47 0.36 9.37 0.990
WD-FARM         11.58 6.99 0% 39.0 6.7 4.4 0.84 7.07 0.380


Runoff 
Coefficient   Subbasin


Total 
Precipitation 


(inches)        
Area


(acres)        
Impervious
(percent)        


Total 
Infiltration 


(inches)        


Total 
Runoff 
(inches)        


 Total 
Runoff 
(10^6 


gallons) 


 Peak 
Runoff 


(cubic feet 
per 


second)      


Weighted 
Curve 


Number
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Table 2
Node Depth and Link Flow Summary Table


CEMEX Davenport Cement Plant
Davenport, California
Farallon PN: 1839-001


North Pond Storage 001-NORTH-POND  STORAGE   290.00 282.07 12:03 001-002         CONDUIT   58.84 13:11 7.16 0.78 1
MH #B1 Bypass Pipe 002 STORAGE   286.00 280.07 11:43 002-003         CONDUIT   68.71 12:13 7.14 0.94 1
MH #B2 Bypass Pipe 003 STORAGE   275.00 274.89 11:06 003-004         CONDUIT   76.44 11:02 7.95 1.02 1
MH #B3 Bypass Pipe 004 JUNCTION  275.30 272.98 11:06 004-005         CONDUIT   76.44 11:02 8.19 0.99 1
MH #B4 Bypass Pipe 005 JUNCTION  273.50 269.56 11:06 005-006-SB      CONDUIT   76.44 11:02 7.95 0.64 1
MH #B5 Bypass Pipe 006_SB          STORAGE   267.50 266.52 11:07 006_SB-Outfall  CONDUIT   76.44 11:02 4.73 0.42 0.48


Outfall to No-Name Creek BYPASS_OUTFALL  OUTFALL   267.40 266.29 11:07
101 JUNCTION  286.50 285.5 10:00 101-102         CONDUIT   5.82 10:00 3.26 0.03 0.26
102 JUNCTION  282.50 278.29 9:59 102-103         CONDUIT   10.35 10:00 4.45 0.08 0.31
103 JUNCTION  276.61 272.29 10:00 103-104         CONDUIT   10.33 10:00 2.69 0.07 0.43
104 JUNCTION  274.18 270.02 10:00 104-105         CONDUIT   17.64 10:00 3.63 0.22 0.49
105 JUNCTION  263.85 266.57 10:00 105-105a        CONDUIT   27.06 10:00 6.12 0.15 0.46


105a            JUNCTION  258.85 259.47 10:00 105a-106        CONDUIT   26.85 10:01 5.47 0.21 0.5
106 JUNCTION  251.34 254.84 10:00 106-107         CONDUIT   48.49 10:00 9.93 0.34 0.62


MH #W1 West Drop Structure 107 STORAGE   245.90 241.56 10:00 107-108         CONDUIT   48.55 10:00 14.19 0.45 0.6
MH #W2 West Drop Structure 108 STORAGE   230.50 223.73 10:00 108-109         CONDUIT   66.9 10:00 21.03 0.29 0.56
MH #W3 West Drop Structure 109 JUNCTION  219.00 213.43 10:01 109-110         CONDUIT   66.88 10:00 16.2 0.31 0.69
MH #W4 West Drop Structure 110 STORAGE   145.50 144.19 10:01 110-302         CONDUIT   168.33 10:00 13.45 0.3 0.59


South Ditch #1 111 JUNCTION  237.50 236.09 10:00 111-108         CONDUIT   18.62 10:00 5.35 0.34 0.62
201 JUNCTION  287.14 286.21 9:57 201-202         CONDUIT   19.29 10:00 5.28 0.12 0.43
202 JUNCTION  284.50 280.67 10:00 202-203         CONDUIT   20.82 10:00 3.93 0.19 0.52
203 JUNCTION  273.66 269.43 10:00 203-204         CONDUIT   29.19 10:00 4.5 0.27 0.59
204 JUNCTION  271.60 267.43 10:00 204-205         CONDUIT   33.52 10:00 3.88 0.32 0.7
205 JUNCTION  268.19 264.68 10:00 205-205a        CONDUIT   60.08 10:00 4.65 0.57 0.88
205a            JUNCTION  264.95 262.13 10:01 205a-206        CONDUIT   55.79 10:01 4.43 0.84 0.86


MH #E1 East Drop Structure 206 STORAGE   257.80 251.28 10:01 206-207         CONDUIT   57.59 10:01 14.58 0.2 0.67
MH #E2 East Drop Structure 207 JUNCTION  239.00 235.56 10:01 207-208         CONDUIT   74.27 10:02 12.73 0.47 0.62
MH #E3 East Drop Structure 208 JUNCTION  234.00 228.82 10:01 208-209         CONDUIT   74.27 10:02 19.22 0.2 0.65
MH #E4 East Drop Structure 209 STORAGE   160.50 158.64 10:01 209-110         CONDUIT   74.27 10:02 21.49 0.04 0.26


MH #S1 Culvert to Retention Pond 302 STORAGE   121.50 119.62 10:04 302-303         CONDUIT   173.28 10:02 10.9 0.88 1
Detention Pond DET-POND        STORAGE   142.60 133.55 10:15 Orf-Det-Outlet-302 ORIFICE   4.91 10:15 1                     


MH Inlet #S2 Culvert to Retention Pond 303 JUNCTION  120.50 114 10:04 303-RET-POND    CONDUIT   173.29 10:02 12.91 0.63 0.79
Retention Pond RET-POND        STORAGE   107.00 105.22 10:13 Ret-Orifice-1   ORIFICE   79.76 10:11 1


Ret-Outlet      WEIR      50.49 10:11 0.42
Retention Pond Riser 401 STORAGE   107.00 100.49 10:35 401-401A        CONDUIT   131.41 10:10 8.48 0.24 1


Existing MH on Tunnel D 401A            JUNCTION  105.55 100.41 10:35 401A-402        CONDUIT   170.02 10:11 10.77 0.27 1
Deflection Point on Tunnel D 402 JUNCTION  102.91 100.32 10:35 402-405         CONDUIT   170.6 10:08 10.99 0.32 1


Drop Structure at Tunnel B Beginning 403 STORAGE   102.00 100.26 10:35 403-404         CONDUIT   113.81 10:02 3.88 0.04 1
Tunnel A Beginning 403-TNL-A1      JUNCTION  102.00 100.26 10:35 A1-A2           CONDUIT   48.67 10:19 3.88 0.06 1


24-inch Drop Connection on Tunnel A 403-TNL-A2      JUNCTION  100.00 100.26 10:35 A2-403          CONDUIT   74.94 10:13 3.85 0.07 1
Tunnel C Beginning 403-TNL-C       JUNCTION  106.00 100.26 10:35 C-A2            CONDUIT   61.99 10:19 0.86 0.03 1


Deflection Point on Tunnel B 404 JUNCTION  100.00 100.26 10:35 404-405         CONDUIT   75.38 10:03 1.79 0.22 1


West Perimeter Ditch


East Perimeter Ditch


Hour of 
Maximum 


Depth     
  Node Maximum HGL


(feet)      Type


NODE SUMMARY


Description of Nodes
Rim


Elevation
(feet)


LINK SUMMARY


Hour of 
Maximum 


Flow      


Maximum 
Velocity
(feet per 
second)    


Link Type      


Maximum 
Flow (cubic 


feet per 
second)       


Max/Full 
Flow


Max/Full 
Depth
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Table 2
Node Depth and Link Flow Summary Table


CEMEX Davenport Cement Plant
Davenport, California
Farallon PN: 1839-001


Hour of 
Maximum 


Depth     
  Node Maximum HGL


(feet)      Type


NODE SUMMARY


Description of Nodes
Rim


Elevation
(feet)


LINK SUMMARY


Hour of 
Maximum 


Flow      


Maximum 
Velocity
(feet per 
second)    


Link Type      


Maximum 
Flow (cubic 


feet per 
second)       


Max/Full 
Flow


Max/Full 
Depth


Confluence Point of Tunnels B and D 405 JUNCTION  97.88 100.23 10:35 405-406         CONDUIT   159.05 10:02 4.13 0.04 1
End of Tunnel B 406 JUNCTION  97.87 100.22 10:35 406-407         CONDUIT   142.99 10:38 >50.00    0.94 1


Begin Existing Tunnel Below Railroad 407 JUNCTION  80.57 71.81 10:33 407-407A        CONDUIT   142.99 10:38 0.92 0.04 1
Highway Drainage Connection to Existing Tunnel 407B            JUNCTION  92.00 87.57 10:06 CALTRANS-INLT   CONDUIT   26.04 10:06 20.02 0.17 0.69


End Existing Tunnel Below Highway 1 407A            JUNCTION  75.00 71.8 10:33 407a-OUTFAL001  CONDUIT   155.87 10:36 31.75 1.51 1
Outfall 001 OUTFALL-001     OUTFALL   34.50 34.5 9:52


Seasonal Ponds Overflow Point to No-Name Creek SEA-OUTFALL     OUTFALL   264.00 263.12 10:09 SeaFD-206       CONDUIT   1.88 0.423611 6.94 1.05 1
Seasonal Ponds SEA-PONDS       STORAGE   265 264.72 10:09 EA-OVERFLOW-CHNN CONDUIT   18.68 10:06 1.37 0.05 0.17


NOTES:
HGL = hydraulic grade line
MH = manhole
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SITE PHOTOGRAPHS 
Subdynamic Locating Services Video Inspection 


CEMEX Davenport Cement Plant 
Davenport, California  
Farallon PN: 1839-001 


Photograph 1:  Interior view of Highway 1 culvert, approximately 28 feet from 
Outfall. 


Photograph 2:  Exterior view of Highway 1 culvert, Outfall 001. 
Photograph 3:  Interior view of the western shaft at transition to Highway 1 


culvert. 
Photograph 4:  Exterior view of the western shaft with lid at transition to Highway 


1 culvert. 
Photograph 5:  Interior view of the eastern shaft at transition to Highway 1 


culvert. 
Photograph 6:  Exterior view of the eastern shaft at transition to Highway 1 


culvert. 
Photograph 7:  Interior view of shaft at the northern end of Tunnel D adjacent to 


the retention pond. 
Photograph 8:  Exterior view of shaft with lid at the northern end of Tunnel D 


adjacent to the retention pond. 
Photograph 9:  Interior view of water in the bottom of the shaft at the eastern end 


of Tunnel B. 
Photograph 10:  Exterior view of the surface of the shaft at the eastern end of 


Tunnel B. 
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Photograph 1:  Interior view of Highway 1 culvert, approximately 28 feet from Outfall. 


 
Photograph 2:  Exterior view of Highway 1 culvert, Outfall 001. 
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SITE PHOTOGRAPHS (continued) 
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Photograph 3:  Interior view of the western shaft at transition to Highway 1 culvert. 


 
Photograph 4:  Exterior view of the western shaft with lid at transition to Highway 1 culvert. 
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SITE PHOTOGRAPHS (continued) 


Subdynamic Locating Services Video Inspection 
Cennex Davenport Cement Plant 


Davenport, California  
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Photograph 5:  Interior view of the eastern shaft at transition to Highway 1 culvert. 


 
Photograph 6:  Exterior view of the eastern shaft at transition to Highway 1 culvert. 
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SITE PHOTOGRAPHS (continued) 


Subdynamic Locating Services Video Inspection 
Cennex Davenport Cement Plant 


Davenport, California  
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Photograph 7:  Interior view of shaft at the northern end of Tunnel D adjacent to the retention pond. 


 
Photograph 8:  Exterior view of shaft with lid at the northern end of Tunnel D adjacent to the retention pond. 
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SITE PHOTOGRAPHS (continued) 


Subdynamic Locating Services Video Inspection 
Cennex Davenport Cement Plant 


Davenport, California  
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Photograph 9:  Interior view of water in the bottom of the shaft at the eastern end of Tunnel B. 


 
Photograph 10:  Exterior view of the surface of the shaft at the eastern end of Tunnel B. 
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20 March 2018 
 
 
Kenneth O’Connell Job No. G18001 
Plant Superintendent – Cement Operations 
CEMEX Cement Plant 
700 Highway 1 
Davenport, CA 95017 
 
Re: Inspection of Drainage Tunnels and 
 Vertical Casings above Tunnel Alignment 
 CEMEX Cement Plant 


700 Highway 1 
Davenport, California 


 
 
Dear Mr. O’Connell: 
 
As requested, and as required by the California Central Coast Regional Water Quality Control 
Board (order No. R3-2018-0001), we have inspected two drainage tunnels which run beneath the 
cement plant. We understand that as part of the closure of the North Cement Kiln Dust (CKD) 
Landfill, an inspection of the drainage tunnels downstream of the landfill is required to help assess 
the capability of the tunnel system to adequately handle storm runoff. We have met with you at the 
site and had discussions with Matt Hillyard of Farallon Consulting and Raj Naidu of Naidu 
Engineering regarding our inspection and preliminary results. Specifically, we inspected drainage 
Tunnels B and D at the site. We also inspected two vertical shafts along the tunnel alignment. This 
letter report summarizes our inspection.  
 
Scope 
 
Our scope of work for this assessment included: 1) review of maps or reports relevant to the 
drainage tunnel area; 2) an inspection of Tunnels B and D; 3) inspection of Shafts 1 and 2; 4) 
analysis of collected data; 5) coordination with the project team; and 6) preparation of this letter 
report summarizing our findings.  
 
Site Background 
 
The cement plant operated for approximately 100 years. During its existence, the plant disposed of 
CKD in the middle reaches of two drainages which trend south-southwesterly through the site. A 
retention pond in the lower reach of the westernmost drainage, downstream of the North CKD 
Landfill, overflows into a drainage tunnel (Tunnel D) excavated through the underlying siltstone 
bedrock. Tunnel D trends southerly for approximately 330 feet to where it merges with Tunnel B 
(Figure 1). Tunnel B is a similar bedrock drainage tunnel which also receives drainage from 
Tunnels A and C which convey surface runoff from the eastern portion of the plant. From its 







 


junction with Tunnel D, Tunnel B trends westerly for 220 feet, at which point the tunnel is 
backfilled and drainage enters a 24-inch reinforced concrete pipe (rcp). It is likely that Tunnel B 
originally discharged into the western drainage gully, which is now infilled. A second bedrock 
drainage tunnel, depicted on the Oceanshore Railroad survey (1912), trends from the opposite side 
of the infilled western gully, beneath the railroad alignment, and discharges into the western gully 
near its mouth (Figure 1). It appears that the western drainage gully was infilled between the 
retention pond and the outlet of the second bedrock drainage tunnel after the 1912 survey. In order 
to convey drainage across the infilled gully, it is likely that the 24-inch rcp was placed between the 
two tunnel bores and backfilled. During construction of Highway 1, a 30-inch rcp was placed in 
the discharge end of the second bedrock tunnel bore, which was then sealed with concrete (State of 
California, 1938).  
 
We note that there are many locations along the coastline north of Santa Cruz where gullies 
crossed by the railroad were infilled and a bedrock tunnel excavated to convey drainage around the 
railroad fill and release it seaward of the railroad (Oceanshore Railroad, 1912).  
 
Findings 
 
We inspected Tunnels B and D on 1 February 2018. Figures 2 through 6 show features observed 
during our inspection. The tunnels were free of large debris such as trash or large rock (rock larger 
than cobble size). The ceiling and walls of the inspected tunnels were relatively smooth, although 
the moderately to highly fractured bedrock is loose in areas and prone to small spalls. The bedrock 
floors of the tunnels were in places covered with small angular siltstone clasts. In many places, the 
tunnel floor was coated with a calcium precipitate, derived from cement kiln dust or limestone 
processing, which has formed a crust over the bedrock and lightly cements debris. From probing 
the tunnel floors in several locations, we estimate that the precipitate is generally up to six inches 
thick, when present.  
 
The walls and ceiling of tunnel D, which drains directly from the retention pond below the North 
CKD Landfill, were very smooth and showed no signs of significant spalling. We compared the 
profile of tunnel D, as surveyed by the project surveyor in 1971, with our recent measurements: the 
1971 survey depicts a tunnel height of approximately 4 feet, 200 feet upstream from Tunnel B 
(Bowman & Williams, 1971). We were not able to inspect the entire length of tunnel D as the 
ceiling became quite low (3.25 feet high, 200 feet upstream from Tunnel B), thus hindering our 
passage (Figure 4). This apparent lowering of the tunnel ceiling is likely the result of a buildup of 
precipitate on the tunnel floor. We note, however, that the 1971 survey depicts only approximate 
tunnel heights.  
 
Tunnel B had noticeably more debris in the form of small angular bedrock debris, but less 
extensive precipitate. This was not surprising as tunnel B is lengthy and receives drainage (and 
potentially debris) from tunnels A, C, and D upstream, whereas Tunnel D receives runoff directly 
from the retention pond below the North CKD landfill. We noted that anchors in the tunnel ceiling 
from which pipes are suspended along much of the alignment of tunnel B appeared in good 
condition (Figure 2). At the inspected downstream end of Tunnel B, a 24-inch rcp has been laid in 
the tunnel bore and the tunnel opening backfilled with rubble around the rcp (Figure 5). 
Approximately three feet of the rcp is visible in the tunnel bore and appeared to be in good 
condition. We sighted down the interior of the pipe about 20 feet, noting that the slope of the pipe 
appeared to steepen compared with the relatively gentle gradient of the bedrock tunnel. 
 
 







 


Aside from the upstream floor of Tunnel D having a noticeable buildup of precipitate, the overall 
shape and profile of Tunnels B and D do not appear to have changed significantly since the 1971 
survey.  
 
Shafts 1 and 2 appear to be situated above the alignment of the 24-inch rcp near the assumed inlet 
to the second bedrock tunnel (Figure 1). Shafts 1 and 2 are 30 and 36 inches diameter, about 34 and 
30 feet deep, respectively, and are lined with steel casings. The casings have occasional small 
holes, and seams between sections, but are otherwise solid and continuous. Loose soil and debris 
can be seen behind the holes and seams, and the floors of the shafts have a layer of detritus and 
sediment of unknown thickness (Figure 6). We inspected the vertical shafts on 1 and 28 February 
2018. Water, assumed to be groundwater, in the shafts was observed at approximately 21 feet 
below grade on the days inspected. To inspect the shafts below the level of groundwater, we 
mounted a GoPro camera and two waterproof headlamps to a length of pvc pipe and, while 
recording video, lowered the assembly to the bottom of each shaft. We raised the pipe about a foot 
at a time and the camera assembly was rotated through the annular space of the shaft each lift. Our 
inspection of the observable portions of the shafts indicates the casings extend to the sedimented 
floor of each shaft and that there were no visible connections to drainage pipes or tunnels. The 
water elevation in the shafts likely reflects the local groundwater elevation. The presence of a 
continuous casing in the shafts suggests that no bedrock exists to the depth explored – consistent 
with an infilled gully. Based on the elevations of the shafts, their respective depths, and the 1971 
survey, the shafts may extend to or below the projected elevation of the 24-inch rcp. The purpose 
of the shafts is unknown. 
 
Conclusions 
 
The surveyed drainage tunnels show little to no change in their profile since being surveyed in 
1971 and are in acceptable condition. We saw no significant spalling, loose rock, or obstructions 
within the drainage tunnels during our inspection that would hinder their ability to convey storm 
runoff. 
 
There is no indication that the vertical shafts are directly connected to the subsurface drainage 
system from the CEMEX cement plant. 
 
It has been a pleasure working with you; please contact us if you have any questions regarding 
this letter or other geologic aspect of this project. 
 
Sincerely, 
 
EASTON GEOLOGY, INC. 
 
 
 
Gregory Easton 
Principal Geologist 
C.E.G. No. 2502 
 
 
Copies: addressee (3 and pdf) 


Farallon Consulting, attn: Matt Hillyard (pdf) 
 
 
 







 


 
 
Attachments:  Figure 1: Drainage Inspection Map  
  Figure 2: Image of Drainage Tunnel B 
  Figure 3: Image of Drainage Tunnel D at Tunnel B 
  Figure 4: Image of Drainage Tunnel D  
  Figure 5: Image of Drainage Tunnel B at RCP 
  Figure 6: Images of Bottom of Shaft 1 and Shaft 2 
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IMAGE of DRAINAGE TUNNEL B
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1000 Highway 1
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IMAGE of DRAINAGE TUNNEL D at TUNNEL B
CEMEX Cement Plant


1000 Highway 1
Davenport, California
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Drainage Tunnel D at Junction with Tunnel B - view is upstream.
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Drainage Tunnel D, 200 Feet Upstream of Tunnel B - view is upstream.
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IMAGE of DRAINAGE TUNNEL B at RCP
CEMEX Cement Plant


1000 Highway 1
Davenport, California
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IMAGES of BOTTOM of SHAFT 1 and SHAFT 2
CEMEX Cement Plant


1000 Highway 1
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Floor of Shaft 1: 32.5 feet below grade.


Floor of Shaft 2: 28.3 feet below grade.
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Map Unit Legend


Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI


109 Beaches 0.3 0.1%


116 Bonnydoon loam, 5 to 50 
percent slopes, MLRA 4B


81.4 26.8%


117 Bonnydoon loam, 30 to 50 
percent slopes


16.5 5.4%


118 Bonnydoon-Rock outcrop 
complex, 50 to 85 percent 
slopes


88.0 28.9%


133 Elkhorn sandy loam, 2 to 9 
percent slopes


13.2 4.3%


159 Pfeiffer gravelly sandy loam, 
15 to 30 percent slopes


31.0 10.2%


177 Watsonville loam, 2 to 15 
percent slopes


50.1 16.5%


179 Watsonville loam, thick 
surface, 2 to 15 percent 
slopes


23.7 7.8%


Totals for Area of Interest 304.2 100.0%
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NOAA Atlas 14, Volume 6, Version 2 
Location name: Davenport, California, USA* 
Latitude: 37.0163°, Longitude: 122.1982° 


Elevation: 174.14 ft**
* source: ESRI Maps 
** source: USGS


POINT PRECIPITATION FREQUENCY ESTIMATES
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PF tabular
PDSbased point precipitation frequency estimates with 90% confidence intervals (in inches)1


Duration
Average recurrence interval (years)


1 2 5 10 25 50 100 200 500 1000


5min 0.183
(0.164‑0.206)


0.223
(0.199‑0.251)


0.276
(0.246‑0.313)


0.321
(0.283‑0.368)


0.385
(0.324‑0.461)


0.435
(0.356‑0.537)


0.488
(0.387‑0.623)


0.545
(0.416‑0.721)


0.625
(0.452‑0.874)


0.689
(0.476‑1.01)


10min 0.263
(0.235‑0.296)


0.319
(0.286‑0.360)


0.396
(0.353‑0.449)


0.460
(0.406‑0.527)


0.551
(0.464‑0.661)


0.624
(0.511‑0.770)


0.700
(0.555‑0.893)


0.781
(0.596‑1.03)


0.896
(0.647‑1.25)


0.988
(0.683‑1.45)


15min 0.318
(0.285‑0.358)


0.386
(0.345‑0.436)


0.479
(0.427‑0.543)


0.557
(0.491‑0.638)


0.667
(0.561‑0.799)


0.754
(0.617‑0.931)


0.847
(0.671‑1.08)


0.945
(0.721‑1.25)


1.08
(0.783‑1.51)


1.20
(0.826‑1.75)


30min 0.441
(0.395‑0.497)


0.536
(0.480‑0.605)


0.665
(0.593‑0.754)


0.773
(0.682‑0.886)


0.926
(0.780‑1.11)


1.05
(0.858‑1.29)


1.18
(0.932‑1.50)


1.31
(1.00‑1.74)


1.50
(1.09‑2.10)


1.66
(1.15‑2.43)


60min 0.623
(0.558‑0.702)


0.757
(0.678‑0.855)


0.940
(0.838‑1.06)


1.09
(0.963‑1.25)


1.31
(1.10‑1.57)


1.48
(1.21‑1.83)


1.66
(1.32‑2.12)


1.85
(1.42‑2.45)


2.13
(1.54‑2.97)


2.35
(1.62‑3.43)


2hr 0.932
(0.836‑1.05)


1.12
(1.00‑1.26)


1.38
(1.23‑1.56)


1.60
(1.41‑1.83)


1.91
(1.61‑2.29)


2.16
(1.77‑2.67)


2.42
(1.92‑3.09)


2.71
(2.07‑3.58)


3.10
(2.24‑4.34)


3.42
(2.36‑5.00)


3hr 1.18
(1.06‑1.33)


1.41
(1.26‑1.59)


1.74
(1.55‑1.97)


2.01
(1.77‑2.30)


2.40
(2.02‑2.88)


2.72
(2.23‑3.36)


3.06
(2.42‑3.90)


3.42
(2.61‑4.52)


3.92
(2.83‑5.48)


4.32
(2.99‑6.32)


6hr 1.67
(1.50‑1.88)


2.01
(1.80‑2.27)


2.47
(2.21‑2.80)


2.87
(2.53‑3.29)


3.43
(2.89‑4.12)


3.89
(3.18‑4.80)


4.37
(3.46‑5.57)


4.88
(3.73‑6.46)


5.61
(4.05‑7.84)


6.19
(4.27‑9.04)


12hr 2.21
(1.98‑2.49)


2.72
(2.43‑3.07)


3.41
(3.04‑3.86)


3.98
(3.51‑4.57)


4.80
(4.04‑5.75)


5.44
(4.45‑6.71)


6.11
(4.84‑7.79)


6.82
(5.20‑9.02)


7.79
(5.63‑10.9)


8.57
(5.92‑12.5)


24hr 2.83
(2.59‑3.15)


3.58
(3.27‑4.00)


4.59
(4.18‑5.14)


5.42
(4.89‑6.12)


6.56
(5.70‑7.70)


7.45
(6.32‑8.96)


8.36
(6.89‑10.3)


9.30
(7.43‑11.9)


10.6
(8.07‑14.2)


11.6
(8.50‑16.1)


2day 3.60
(3.29‑4.01)


4.63
(4.24‑5.17)


6.00
(5.47‑6.72)


7.12
(6.43‑8.05)


8.64
(7.50‑10.1)


9.80
(8.31‑11.8)


11.0
(9.06‑13.6)


12.2
(9.74‑15.6)


13.8
(10.5‑18.5)


15.1
(11.1‑21.0)


3day 4.11
(3.77‑4.58)


5.34
(4.88‑5.96)


6.96
(6.34‑7.79)


8.27
(7.46‑9.34)


10.0
(8.71‑11.8)


11.4
(9.65‑13.7)


12.7
(10.5‑15.8)


14.1
(11.3‑18.0)


16.0
(12.2‑21.4)


17.4
(12.8‑24.3)


4day 4.55
(4.17‑5.07)


5.93
(5.42‑6.62)


7.74
(7.05‑8.66)


9.20
(8.31‑10.4)


11.2
(9.71‑13.1)


12.7
(10.7‑15.2)


14.2
(11.7‑17.5)


15.7
(12.6‑20.1)


17.8
(13.6‑23.8)


19.4
(14.2‑27.0)


7day 5.62
(5.14‑6.26)


7.30
(6.67‑8.15)


9.52
(8.68‑10.7)


11.3
(10.2‑12.8)


13.8
(11.9‑16.1)


15.6
(13.2‑18.8)


17.5
(14.4‑21.6)


19.3
(15.5‑24.7)


21.9
(16.7‑29.3)


23.8
(17.4‑33.1)


10day 6.26
(5.73‑6.98)


8.14
(7.44‑9.08)


10.6
(9.67‑11.9)


12.6
(11.4‑14.2)


15.3
(13.3‑18.0)


17.3
(14.7‑20.8)


19.4
(16.0‑24.0)


21.4
(17.1‑27.4)


24.2
(18.4‑32.4)


26.3
(19.2‑36.6)


20day 8.04
(7.36‑8.96)


10.5
(9.62‑11.8)


13.7
(12.5‑15.4)


16.3
(14.7‑18.4)


19.7
(17.1‑23.1)


22.2
(18.8‑26.7)


24.7
(20.4‑30.5)


27.2
(21.7‑34.7)


30.4
(23.1‑40.7)


32.7
(24.0‑45.5)


30day 9.73
(8.91‑10.8)


12.8
(11.7‑14.2)


16.6
(15.1‑18.6)


19.6
(17.7‑22.2)


23.6
(20.5‑27.7)


26.5
(22.5‑31.9)


29.4
(24.2‑36.4)


32.2
(25.7‑41.1)


35.7
(27.2‑47.8)


38.3
(28.1‑53.3)


45day 12.0
(11.0‑13.4)


15.7
(14.4‑17.5)


20.3
(18.5‑22.7)


23.9
(21.6‑27.0)


28.5
(24.8‑33.5)


31.9
(27.1‑38.4)


35.1
(29.0‑43.5)


38.3
(30.6‑48.9)


42.2
(32.2‑56.5)


45.0
(33.0‑62.6)


60day 14.3
(13.1‑16.0)


18.6
(17.0‑20.8)


23.9
(21.7‑26.7)


27.9
(25.2‑31.5)


33.1
(28.7‑38.9)


36.8
(31.2‑44.3)


40.4
(33.3‑50.0)


43.8
(35.0‑55.9)


48.0
(36.6‑64.3)


50.9
(37.3‑70.9)


1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Standard 24-hour NRCS rainfall distributions
6-minute interval
https://www.wcc.nrcs.usda.gov/ftpref/wntsc/H&H/rainDist/SCSstandardRainfallDistributions.xlsx
CEMEX - Davenport, CA


MRI 25 50 100 500 1000
type I P, Inches 6.56 7.45 8.36 10.6 11.6
24-hour Type I Hyetograph


(hours) CumulativeIncremental Time Rainfall Time 25yr MRI 50yr MRI 100yr MRI 500yr MRI1000yr MRI
0.0 0.00000 0.00000 0.0 0.00000 0.0 0 0 0 0 0
0.1 0.00174 0.00174 0.1 0.00174 0.1 0.0114144 0.012963 0.0145464 0.018444 0.020184
0.2 0.00348 0.00174 0.2 0.00174 0.2 0.0114144 0.012963 0.0145464 0.018444 0.020184
0.3 0.00522 0.00174 0.3 0.00174 0.3 0.0114144 0.012963 0.0145464 0.018444 0.020184
0.4 0.00697 0.00175 0.4 0.00175 0.4 0.01148 0.0130375 0.01463 0.01855 0.0203
0.5 0.00871 0.00174 0.5 0.00174 0.5 0.0114144 0.012963 0.0145464 0.018444 0.020184
0.6 0.01046 0.00175 0.6 0.00175 0.6 0.01148 0.0130375 0.01463 0.01855 0.0203
0.7 0.01220 0.00174 0.7 0.00174 0.7 0.0114144 0.012963 0.0145464 0.018444 0.020184
0.8 0.01395 0.00175 0.8 0.00175 0.8 0.01148 0.0130375 0.01463 0.01855 0.0203
0.9 0.01570 0.00175 0.9 0.00175 0.9 0.01148 0.0130375 0.01463 0.01855 0.0203
1.0 0.01745 0.00175 1.0 0.00175 1.0 0.01148 0.0130375 0.01463 0.01855 0.0203
1.1 0.01920 0.00175 1.1 0.00175 1.1 0.01148 0.0130375 0.01463 0.01855 0.0203
1.2 0.02095 0.00175 1.2 0.00175 1.2 0.01148 0.0130375 0.01463 0.01855 0.0203
1.3 0.02270 0.00175 1.3 0.00175 1.3 0.01148 0.0130375 0.01463 0.01855 0.0203
1.4 0.02446 0.00176 1.4 0.00176 1.4 0.0115456 0.013112 0.0147136 0.018656 0.020416
1.5 0.02621 0.00175 1.5 0.00175 1.5 0.01148 0.0130375 0.01463 0.01855 0.0203
1.6 0.02797 0.00176 1.6 0.00176 1.6 0.0115456 0.013112 0.0147136 0.018656 0.020416
1.7 0.02972 0.00175 1.7 0.00175 1.7 0.01148 0.0130375 0.01463 0.01855 0.0203
1.8 0.03148 0.00176 1.8 0.00176 1.8 0.0115456 0.013112 0.0147136 0.018656 0.020416
1.9 0.03324 0.00176 1.9 0.00176 1.9 0.0115456 0.013112 0.0147136 0.018656 0.020416
2.0 0.03500 0.00176 2.0 0.00176 2.0 0.0115456 0.013112 0.0147136 0.018656 0.020416
2.1 0.03677 0.00177 2.1 0.00177 2.1 0.0116112 0.0131865 0.0147972 0.018762 0.020532
2.2 0.03858 0.00181 2.2 0.00181 2.2 0.0118736 0.0134845 0.0151316 0.019186 0.020996
2.3 0.04041 0.00183 2.3 0.00183 2.3 0.0120048 0.0136335 0.0152988 0.019398 0.021228
2.4 0.04227 0.00186 2.4 0.00186 2.4 0.0122016 0.013857 0.0155496 0.019716 0.021576
2.5 0.04416 0.00189 2.5 0.00189 2.5 0.0123984 0.0140805 0.0158004 0.020034 0.021924
2.6 0.04608 0.00192 2.6 0.00192 2.6 0.0125952 0.014304 0.0160512 0.020352 0.022272
2.7 0.04803 0.00195 2.7 0.00195 2.7 0.012792 0.0145275 0.016302 0.02067 0.02262
2.8 0.05001 0.00198 2.8 0.00198 2.8 0.0129888 0.014751 0.0165528 0.020988 0.022968
2.9 0.05201 0.00200 2.9 0.00200 2.9 0.01312 0.0149 0.01672 0.0212 0.0232
3.0 0.05405 0.00204 3.0 0.00204 3.0 0.0133824 0.015198 0.0170544 0.021624 0.023664
3.1 0.05611 0.00206 3.1 0.00206 3.1 0.0135136 0.015347 0.0172216 0.021836 0.023896
3.2 0.05821 0.00210 3.2 0.00210 3.2 0.013776 0.015645 0.017556 0.02226 0.02436
3.3 0.06033 0.00212 3.3 0.00212 3.3 0.0139072 0.015794 0.0177232 0.022472 0.024592
3.4 0.06248 0.00215 3.4 0.00215 3.4 0.014104 0.0160175 0.017974 0.02279 0.02494
3.5 0.06466 0.00218 3.5 0.00218 3.5 0.0143008 0.016241 0.0182248 0.023108 0.025288
3.6 0.06687 0.00221 3.6 0.00221 3.6 0.0144976 0.0164645 0.0184756 0.023426 0.025636
3.7 0.06911 0.00224 3.7 0.00224 3.7 0.0146944 0.016688 0.0187264 0.023744 0.025984
3.8 0.07138 0.00227 3.8 0.00227 3.8 0.0148912 0.0169115 0.0189772 0.024062 0.026332
3.9 0.07367 0.00229 3.9 0.00229 3.9 0.0150224 0.0170605 0.0191444 0.024274 0.026564
4.0 0.07600 0.00233 4.0 0.00233 4.0 0.0152848 0.0173585 0.0194788 0.024698 0.027028
4.1 0.07835 0.00235 4.1 0.00235 4.1 0.015416 0.0175075 0.019646 0.02491 0.02726
4.2 0.08070 0.00235 4.2 0.00235 4.2 0.015416 0.0175075 0.019646 0.02491 0.02726
4.3 0.08307 0.00237 4.3 0.00237 4.3 0.0155472 0.0176565 0.0198132 0.025122 0.027492
4.4 0.08545 0.00238 4.4 0.00238 4.4 0.0156128 0.017731 0.0198968 0.025228 0.027608
4.5 0.08784 0.00239 4.5 0.00239 4.5 0.0156784 0.0178055 0.0199804 0.025334 0.027724
4.6 0.09024 0.00240 4.6 0.00240 4.6 0.015744 0.01788 0.020064 0.02544 0.02784
4.7 0.09265 0.00241 4.7 0.00241 4.7 0.0158096 0.0179545 0.0201476 0.025546 0.027956
4.8 0.09507 0.00242 4.8 0.00242 4.8 0.0158752 0.018029 0.0202312 0.025652 0.028072


Rain Gage Data of CCC-SWMM 5.1 Model


time







Standard 24-hour NRCS rainfall distributions
6-minute interval
https://www.wcc.nrcs.usda.gov/ftpref/wntsc/H&H/rainDist/SCSstandardRainfallDistributions.xlsx
CEMEX - Davenport, CA


MRI 25 50 100 500 1000
type I P, Inches 6.56 7.45 8.36 10.6 11.6
24-hour Type I Hyetograph


(hours) CumulativeIncremental Time Rainfall Time 25yr MRI 50yr MRI 100yr MRI 500yr MRI1000yr MRI


Rain Gage Data of CCC-SWMM 5.1 Model


time


4.9 0.09751 0.00244 4.9 0.00244 4.9 0.0160064 0.018178 0.0203984 0.025864 0.028304
5.0 0.09995 0.00244 5.0 0.00244 5.0 0.0160064 0.018178 0.0203984 0.025864 0.028304
5.1 0.10241 0.00246 5.1 0.00246 5.1 0.0161376 0.018327 0.0205656 0.026076 0.028536
5.2 0.10487 0.00246 5.2 0.00246 5.2 0.0161376 0.018327 0.0205656 0.026076 0.028536
5.3 0.10735 0.00248 5.3 0.00248 5.3 0.0162688 0.018476 0.0207328 0.026288 0.028768
5.4 0.10984 0.00249 5.4 0.00249 5.4 0.0163344 0.0185505 0.0208164 0.026394 0.028884
5.5 0.11234 0.00250 5.5 0.00250 5.5 0.0164 0.018625 0.0209 0.0265 0.029
5.6 0.11485 0.00251 5.6 0.00251 5.6 0.0164656 0.0186995 0.0209836 0.026606 0.029116
5.7 0.11737 0.00252 5.7 0.00252 5.7 0.0165312 0.018774 0.0210672 0.026712 0.029232
5.8 0.11990 0.00253 5.8 0.00253 5.8 0.0165968 0.0188485 0.0211508 0.026818 0.029348
5.9 0.12245 0.00255 5.9 0.00255 5.9 0.016728 0.0189975 0.021318 0.02703 0.02958
6.0 0.12500 0.00255 6.0 0.00255 6.0 0.016728 0.0189975 0.021318 0.02703 0.02958
6.1 0.12761 0.00261 6.1 0.00261 6.1 0.0171216 0.0194445 0.0218196 0.027666 0.030276
6.2 0.13034 0.00273 6.2 0.00273 6.2 0.0179088 0.0203385 0.0228228 0.028938 0.031668
6.3 0.13317 0.00283 6.3 0.00283 6.3 0.0185648 0.0210835 0.0236588 0.029998 0.032828
6.4 0.13610 0.00293 6.4 0.00293 6.4 0.0192208 0.0218285 0.0244948 0.031058 0.033988
6.5 0.13915 0.00305 6.5 0.00305 6.5 0.020008 0.0227225 0.025498 0.03233 0.03538
6.6 0.14230 0.00315 6.6 0.00315 6.6 0.020664 0.0234675 0.026334 0.03339 0.03654
6.7 0.14557 0.00327 6.7 0.00327 6.7 0.0214512 0.0243615 0.0273372 0.034662 0.037932
6.8 0.14894 0.00337 6.8 0.00337 6.8 0.0221072 0.0251065 0.0281732 0.035722 0.039092
6.9 0.15241 0.00347 6.9 0.00347 6.9 0.0227632 0.0258515 0.0290092 0.036782 0.040252
7.0 0.15600 0.00359 7.0 0.00359 7.0 0.0235504 0.0267455 0.0300124 0.038054 0.041644
7.1 0.15966 0.00366 7.1 0.00366 7.1 0.0240096 0.027267 0.0305976 0.038796 0.042456
7.2 0.16334 0.00368 7.2 0.00368 7.2 0.0241408 0.027416 0.0307648 0.039008 0.042688
7.3 0.16706 0.00372 7.3 0.00372 7.3 0.0244032 0.027714 0.0310992 0.039432 0.043152
7.4 0.17082 0.00376 7.4 0.00376 7.4 0.0246656 0.028012 0.0314336 0.039856 0.043616
7.5 0.17460 0.00378 7.5 0.00378 7.5 0.0247968 0.028161 0.0316008 0.040068 0.043848
7.6 0.17842 0.00382 7.6 0.00382 7.6 0.0250592 0.028459 0.0319352 0.040492 0.044312
7.7 0.18226 0.00384 7.7 0.00384 7.7 0.0251904 0.028608 0.0321024 0.040704 0.044544
7.8 0.18614 0.00388 7.8 0.00388 7.8 0.0254528 0.028906 0.0324368 0.041128 0.045008
7.9 0.19006 0.00392 7.9 0.00392 7.9 0.0257152 0.029204 0.0327712 0.041552 0.045472
8.0 0.19400 0.00394 8.0 0.00394 8.0 0.0258464 0.029353 0.0329384 0.041764 0.045704
8.1 0.19817 0.00417 8.1 0.00417 8.1 0.0273552 0.0310665 0.0348612 0.044202 0.048372
8.2 0.20275 0.00458 8.2 0.00458 8.2 0.0300448 0.034121 0.0382888 0.048548 0.053128
8.3 0.20775 0.00500 8.3 0.00500 8.3 0.0328 0.03725 0.0418 0.053 0.058
8.4 0.21317 0.00542 8.4 0.00542 8.4 0.0355552 0.040379 0.0453112 0.057452 0.062872
8.5 0.21900 0.00583 8.5 0.00583 8.5 0.0382448 0.0434335 0.0487388 0.061798 0.067628
8.6 0.22523 0.00623 8.6 0.00623 8.6 0.0408688 0.0464135 0.0520828 0.066038 0.072268
8.7 0.23185 0.00662 8.7 0.00662 8.7 0.0434272 0.049319 0.0553432 0.070172 0.076792
8.8 0.23885 0.00700 8.8 0.00700 8.8 0.04592 0.05215 0.05852 0.0742 0.0812
8.9 0.24623 0.00738 8.9 0.00738 8.9 0.0484128 0.054981 0.0616968 0.078228 0.085608
9.0 0.25400 0.00777 9.0 0.00777 9.0 0.0509712 0.0578865 0.0649572 0.082362 0.090132
9.1 0.26233 0.00833 9.1 0.00833 9.1 0.0546448 0.0620585 0.0696388 0.088298 0.096628
9.2 0.27139 0.00906 9.2 0.00906 9.2 0.0594336 0.067497 0.0757416 0.096036 0.105096
9.3 0.28119 0.00980 9.3 0.00980 9.3 0.064288 0.07301 0.081928 0.10388 0.11368
9.4 0.29173 0.01054 9.4 0.01054 9.4 0.0691424 0.078523 0.0881144 0.111724 0.122264
9.5 0.30300 0.01127 9.5 0.01127 9.5 0.0739312 0.0839615 0.0942172 0.119462 0.130732
9.6 0.31942 0.01642 9.6 0.01642 9.6 0.1077152 0.122329 0.1372712 0.174052 0.190472
9.7 0.34542 0.02600 9.7 0.02600 9.7 0.17056 0.1937 0.21736 0.2756 0.3016







Standard 24-hour NRCS rainfall distributions
6-minute interval
https://www.wcc.nrcs.usda.gov/ftpref/wntsc/H&H/rainDist/SCSstandardRainfallDistributions.xlsx
CEMEX - Davenport, CA


MRI 25 50 100 500 1000
type I P, Inches 6.56 7.45 8.36 10.6 11.6
24-hour Type I Hyetograph


(hours) CumulativeIncremental Time Rainfall Time 25yr MRI 50yr MRI 100yr MRI 500yr MRI1000yr MRI


Rain Gage Data of CCC-SWMM 5.1 Model


time


9.8 0.38784 0.04242 9.8 0.04242 9.8 0.2782752 0.316029 0.3546312 0.449652 0.492072
9.9 0.46316 0.07532 9.9 0.07532 9.9 0.4940992 0.561134 0.6296752 0.798392 0.873712


10.0 0.51500 0.05184 10.0 0.05184 10.0 0.3400704 0.386208 0.4333824 0.549504 0.601344
10.1 0.53220 0.01720 10.1 0.01720 10.1 0.112832 0.12814 0.143792 0.18232 0.19952
10.2 0.54760 0.01540 10.2 0.01540 10.2 0.101024 0.11473 0.128744 0.16324 0.17864
10.3 0.56120 0.01360 10.3 0.01360 10.3 0.089216 0.10132 0.113696 0.14416 0.15776
10.4 0.57300 0.01180 10.4 0.01180 10.4 0.077408 0.08791 0.098648 0.12508 0.13688
10.5 0.58300 0.01000 10.5 0.01000 10.5 0.0656 0.0745 0.0836 0.106 0.116
10.6 0.59188 0.00888 10.6 0.00888 10.6 0.0582528 0.066156 0.0742368 0.094128 0.103008
10.7 0.60032 0.00844 10.7 0.00844 10.7 0.0553664 0.062878 0.0705584 0.089464 0.097904
10.8 0.60832 0.00800 10.8 0.00800 10.8 0.05248 0.0596 0.06688 0.0848 0.0928
10.9 0.61588 0.00756 10.9 0.00756 10.9 0.0495936 0.056322 0.0632016 0.080136 0.087696
11.0 0.62300 0.00712 11.0 0.00712 11.0 0.0467072 0.053044 0.0595232 0.075472 0.082592
11.1 0.62982 0.00682 11.1 0.00682 11.1 0.0447392 0.050809 0.0570152 0.072292 0.079112
11.2 0.63648 0.00666 11.2 0.00666 11.2 0.0436896 0.049617 0.0556776 0.070596 0.077256
11.3 0.64298 0.00650 11.3 0.00650 11.3 0.04264 0.048425 0.05434 0.0689 0.0754
11.4 0.64932 0.00634 11.4 0.00634 11.4 0.0415904 0.047233 0.0530024 0.067204 0.073544
11.5 0.65550 0.00618 11.5 0.00618 11.5 0.0405408 0.046041 0.0516648 0.065508 0.071688
11.6 0.66152 0.00602 11.6 0.00602 11.6 0.0394912 0.044849 0.0503272 0.063812 0.069832
11.7 0.66738 0.00586 11.7 0.00586 11.7 0.0384416 0.043657 0.0489896 0.062116 0.067976
11.8 0.67308 0.00570 11.8 0.00570 11.8 0.037392 0.042465 0.047652 0.06042 0.06612
11.9 0.67862 0.00554 11.9 0.00554 11.9 0.0363424 0.041273 0.0463144 0.058724 0.064264
12.0 0.68400 0.00538 12.0 0.00538 12.0 0.0352928 0.040081 0.0449768 0.057028 0.062408
12.1 0.68925 0.00525 12.1 0.00525 12.1 0.03444 0.0391125 0.04389 0.05565 0.0609
12.2 0.69440 0.00515 12.2 0.00515 12.2 0.033784 0.0383675 0.043054 0.05459 0.05974
12.3 0.69945 0.00505 12.3 0.00505 12.3 0.033128 0.0376225 0.042218 0.05353 0.05858
12.4 0.70440 0.00495 12.4 0.00495 12.4 0.032472 0.0368775 0.041382 0.05247 0.05742
12.5 0.70925 0.00485 12.5 0.00485 12.5 0.031816 0.0361325 0.040546 0.05141 0.05626
12.6 0.71400 0.00475 12.6 0.00475 12.6 0.03116 0.0353875 0.03971 0.05035 0.0551
12.7 0.71865 0.00465 12.7 0.00465 12.7 0.030504 0.0346425 0.038874 0.04929 0.05394
12.8 0.72320 0.00455 12.8 0.00455 12.8 0.029848 0.0338975 0.038038 0.04823 0.05278
12.9 0.72765 0.00445 12.9 0.00445 12.9 0.029192 0.0331525 0.037202 0.04717 0.05162
13.0 0.73200 0.00435 13.0 0.00435 13.0 0.028536 0.0324075 0.036366 0.04611 0.05046
13.1 0.73625 0.00425 13.1 0.00425 13.1 0.02788 0.0316625 0.03553 0.04505 0.0493
13.2 0.74040 0.00415 13.2 0.00415 13.2 0.027224 0.0309175 0.034694 0.04399 0.04814
13.3 0.74445 0.00405 13.3 0.00405 13.3 0.026568 0.0301725 0.033858 0.04293 0.04698
13.4 0.74840 0.00395 13.4 0.00395 13.4 0.025912 0.0294275 0.033022 0.04187 0.04582
13.5 0.75225 0.00385 13.5 0.00385 13.5 0.025256 0.0286825 0.032186 0.04081 0.04466
13.6 0.75600 0.00375 13.6 0.00375 13.6 0.0246 0.0279375 0.03135 0.03975 0.0435
13.7 0.75965 0.00365 13.7 0.00365 13.7 0.023944 0.0271925 0.030514 0.03869 0.04234
13.8 0.76320 0.00355 13.8 0.00355 13.8 0.023288 0.0264475 0.029678 0.03763 0.04118
13.9 0.76665 0.00345 13.9 0.00345 13.9 0.022632 0.0257025 0.028842 0.03657 0.04002
14.0 0.77000 0.00335 14.0 0.00335 14.0 0.021976 0.0249575 0.028006 0.03551 0.03886
14.1 0.77329 0.00329 14.1 0.00329 14.1 0.0215824 0.0245105 0.0275044 0.034874 0.038164
14.2 0.77656 0.00327 14.2 0.00327 14.2 0.0214512 0.0243615 0.0273372 0.034662 0.037932
14.3 0.77981 0.00325 14.3 0.00325 14.3 0.02132 0.0242125 0.02717 0.03445 0.0377
14.4 0.78304 0.00323 14.4 0.00323 14.4 0.0211888 0.0240635 0.0270028 0.034238 0.037468
14.5 0.78625 0.00321 14.5 0.00321 14.5 0.0210576 0.0239145 0.0268356 0.034026 0.037236
14.6 0.78944 0.00319 14.6 0.00319 14.6 0.0209264 0.0237655 0.0266684 0.033814 0.037004







Standard 24-hour NRCS rainfall distributions
6-minute interval
https://www.wcc.nrcs.usda.gov/ftpref/wntsc/H&H/rainDist/SCSstandardRainfallDistributions.xlsx
CEMEX - Davenport, CA


MRI 25 50 100 500 1000
type I P, Inches 6.56 7.45 8.36 10.6 11.6
24-hour Type I Hyetograph


(hours) CumulativeIncremental Time Rainfall Time 25yr MRI 50yr MRI 100yr MRI 500yr MRI1000yr MRI


Rain Gage Data of CCC-SWMM 5.1 Model


time


14.7 0.79261 0.00317 14.7 0.00317 14.7 0.0207952 0.0236165 0.0265012 0.033602 0.036772
14.8 0.79576 0.00315 14.8 0.00315 14.8 0.020664 0.0234675 0.026334 0.03339 0.03654
14.9 0.79889 0.00313 14.9 0.00313 14.9 0.0205328 0.0233185 0.0261668 0.033178 0.036308
15.0 0.80200 0.00311 15.0 0.00311 15.0 0.0204016 0.0231695 0.0259996 0.032966 0.036076
15.1 0.80509 0.00309 15.1 0.00309 15.1 0.0202704 0.0230205 0.0258324 0.032754 0.035844
15.2 0.80816 0.00307 15.2 0.00307 15.2 0.0201392 0.0228715 0.0256652 0.032542 0.035612
15.3 0.81121 0.00305 15.3 0.00305 15.3 0.020008 0.0227225 0.025498 0.03233 0.03538
15.4 0.81424 0.00303 15.4 0.00303 15.4 0.0198768 0.0225735 0.0253308 0.032118 0.035148
15.5 0.81725 0.00301 15.5 0.00301 15.5 0.0197456 0.0224245 0.0251636 0.031906 0.034916
15.6 0.82024 0.00299 15.6 0.00299 15.6 0.0196144 0.0222755 0.0249964 0.031694 0.034684
15.7 0.82321 0.00297 15.7 0.00297 15.7 0.0194832 0.0221265 0.0248292 0.031482 0.034452
15.8 0.82616 0.00295 15.8 0.00295 15.8 0.019352 0.0219775 0.024662 0.03127 0.03422
15.9 0.82909 0.00293 15.9 0.00293 15.9 0.0192208 0.0218285 0.0244948 0.031058 0.033988
16.0 0.83200 0.00291 16.0 0.00291 16.0 0.0190896 0.0216795 0.0243276 0.030846 0.033756
16.1 0.83489 0.00289 16.1 0.00289 16.1 0.0189584 0.0215305 0.0241604 0.030634 0.033524
16.2 0.83776 0.00287 16.2 0.00287 16.2 0.0188272 0.0213815 0.0239932 0.030422 0.033292
16.3 0.84061 0.00285 16.3 0.00285 16.3 0.018696 0.0212325 0.023826 0.03021 0.03306
16.4 0.84344 0.00283 16.4 0.00283 16.4 0.0185648 0.0210835 0.0236588 0.029998 0.032828
16.5 0.84625 0.00281 16.5 0.00281 16.5 0.0184336 0.0209345 0.0234916 0.029786 0.032596
16.6 0.84904 0.00279 16.6 0.00279 16.6 0.0183024 0.0207855 0.0233244 0.029574 0.032364
16.7 0.85181 0.00277 16.7 0.00277 16.7 0.0181712 0.0206365 0.0231572 0.029362 0.032132
16.8 0.85456 0.00275 16.8 0.00275 16.8 0.01804 0.0204875 0.02299 0.02915 0.0319
16.9 0.85729 0.00273 16.9 0.00273 16.9 0.0179088 0.0203385 0.0228228 0.028938 0.031668
17.0 0.86000 0.00271 17.0 0.00271 17.0 0.0177776 0.0201895 0.0226556 0.028726 0.031436
17.1 0.86269 0.00269 17.1 0.00269 17.1 0.0176464 0.0200405 0.0224884 0.028514 0.031204
17.2 0.86536 0.00267 17.2 0.00267 17.2 0.0175152 0.0198915 0.0223212 0.028302 0.030972
17.3 0.86801 0.00265 17.3 0.00265 17.3 0.017384 0.0197425 0.022154 0.02809 0.03074
17.4 0.87064 0.00263 17.4 0.00263 17.4 0.0172528 0.0195935 0.0219868 0.027878 0.030508
17.5 0.87325 0.00261 17.5 0.00261 17.5 0.0171216 0.0194445 0.0218196 0.027666 0.030276
17.6 0.87584 0.00259 17.6 0.00259 17.6 0.0169904 0.0192955 0.0216524 0.027454 0.030044
17.7 0.87841 0.00257 17.7 0.00257 17.7 0.0168592 0.0191465 0.0214852 0.027242 0.029812
17.8 0.88096 0.00255 17.8 0.00255 17.8 0.016728 0.0189975 0.021318 0.02703 0.02958
17.9 0.88349 0.00253 17.9 0.00253 17.9 0.0165968 0.0188485 0.0211508 0.026818 0.029348
18.0 0.88600 0.00251 18.0 0.00251 18.0 0.0164656 0.0186995 0.0209836 0.026606 0.029116
18.1 0.88849 0.00249 18.1 0.00249 18.1 0.0163344 0.0185505 0.0208164 0.026394 0.028884
18.2 0.89096 0.00247 18.2 0.00247 18.2 0.0162032 0.0184015 0.0206492 0.026182 0.028652
18.3 0.89341 0.00245 18.3 0.00245 18.3 0.016072 0.0182525 0.020482 0.02597 0.02842
18.4 0.89584 0.00243 18.4 0.00243 18.4 0.0159408 0.0181035 0.0203148 0.025758 0.028188
18.5 0.89825 0.00241 18.5 0.00241 18.5 0.0158096 0.0179545 0.0201476 0.025546 0.027956
18.6 0.90064 0.00239 18.6 0.00239 18.6 0.0156784 0.0178055 0.0199804 0.025334 0.027724
18.7 0.90301 0.00237 18.7 0.00237 18.7 0.0155472 0.0176565 0.0198132 0.025122 0.027492
18.8 0.90536 0.00235 18.8 0.00235 18.8 0.015416 0.0175075 0.019646 0.02491 0.02726
18.9 0.90769 0.00233 18.9 0.00233 18.9 0.0152848 0.0173585 0.0194788 0.024698 0.027028
19.0 0.91000 0.00231 19.0 0.00231 19.0 0.0151536 0.0172095 0.0193116 0.024486 0.026796
19.1 0.91229 0.00229 19.1 0.00229 19.1 0.0150224 0.0170605 0.0191444 0.024274 0.026564
19.2 0.91456 0.00227 19.2 0.00227 19.2 0.0148912 0.0169115 0.0189772 0.024062 0.026332
19.3 0.91681 0.00225 19.3 0.00225 19.3 0.01476 0.0167625 0.01881 0.02385 0.0261
19.4 0.91904 0.00223 19.4 0.00223 19.4 0.0146288 0.0166135 0.0186428 0.023638 0.025868
19.5 0.92125 0.00221 19.5 0.00221 19.5 0.0144976 0.0164645 0.0184756 0.023426 0.025636







Standard 24-hour NRCS rainfall distributions
6-minute interval
https://www.wcc.nrcs.usda.gov/ftpref/wntsc/H&H/rainDist/SCSstandardRainfallDistributions.xlsx
CEMEX - Davenport, CA


MRI 25 50 100 500 1000
type I P, Inches 6.56 7.45 8.36 10.6 11.6
24-hour Type I Hyetograph


(hours) CumulativeIncremental Time Rainfall Time 25yr MRI 50yr MRI 100yr MRI 500yr MRI1000yr MRI


Rain Gage Data of CCC-SWMM 5.1 Model


time


19.6 0.92344 0.00219 19.6 0.00219 19.6 0.0143664 0.0163155 0.0183084 0.023214 0.025404
19.7 0.9 0.00217 19.7 0.00217 19.7 0.0142352 0.0161665 0.0181412 0.023002 0.025172
19.8 0.92776 0.00215 19.8 0.00215 19.8 0.014104 0.0160175 0.017974 0.02279 0.02494
19.9 0.92989 0.00213 19.9 0.00213 19.9 0.0139728 0.0158685 0.0178068 0.022578 0.024708
20.0 0.93200 0.00211 20.0 0.00211 20.0 0.0138416 0.0157195 0.0176396 0.022366 0.024476
20.1 0.93409 0.00209 20.1 0.00209 20.1 0.0137104 0.0155705 0.0174724 0.022154 0.024244
20.2 0.93616 0.00207 20.2 0.00207 20.2 0.0135792 0.0154215 0.0173052 0.021942 0.024012
20.3 0.93821 0.00205 20.3 0.00205 20.3 0.013448 0.0152725 0.017138 0.02173 0.02378
20.4 0.94024 0.00203 20.4 0.00203 20.4 0.0133168 0.0151235 0.0169708 0.021518 0.023548
20.5 0.94225 0.00201 20.5 0.00201 20.5 0.0131856 0.0149745 0.0168036 0.021306 0.023316
20.6 0.94424 0.00199 20.6 0.00199 20.6 0.0130544 0.0148255 0.0166364 0.021094 0.023084
20.7 0.94621 0.00197 20.7 0.00197 20.7 0.0129232 0.0146765 0.0164692 0.020882 0.022852
20.8 0.94816 0.00195 20.8 0.00195 20.8 0.012792 0.0145275 0.016302 0.02067 0.02262
20.9 0.95009 0.00193 20.9 0.00193 20.9 0.0126608 0.0143785 0.0161348 0.020458 0.022388
21.0 0.95200 0.00191 21.0 0.00191 21.0 0.0125296 0.0142295 0.0159676 0.020246 0.022156
21.1 0.95389 0.00189 21.1 0.00189 21.1 0.0123984 0.0140805 0.0158004 0.020034 0.021924
21.2 0.95576 0.00187 21.2 0.00187 21.2 0.0122672 0.0139315 0.0156332 0.019822 0.021692
21.3 0.95761 0.00185 21.3 0.00185 21.3 0.012136 0.0137825 0.015466 0.01961 0.02146
21.4 0.95944 0.00183 21.4 0.00183 21.4 0.0120048 0.0136335 0.0152988 0.019398 0.021228
21.5 0.96125 0.00181 21.5 0.00181 21.5 0.0118736 0.0134845 0.0151316 0.019186 0.020996
21.6 0.96304 0.00179 21.6 0.00179 21.6 0.0117424 0.0133355 0.0149644 0.018974 0.020764
21.7 0.96481 0.00177 21.7 0.00177 21.7 0.0116112 0.0131865 0.0147972 0.018762 0.020532
21.8 0.96656 0.00175 21.8 0.00175 21.8 0.01148 0.0130375 0.01463 0.01855 0.0203
21.9 0.96829 0.00173 21.9 0.00173 21.9 0.0113488 0.0128885 0.0144628 0.018338 0.020068
22.0 0.97000 0.00171 22.0 0.00171 22.0 0.0112176 0.0127395 0.0142956 0.018126 0.019836
22.1 0.97169 0.00169 22.1 0.00169 22.1 0.0110864 0.0125905 0.0141284 0.017914 0.019604
22.2 0.97336 0.00167 22.2 0.00167 22.2 0.0109552 0.0124415 0.0139612 0.017702 0.019372
22.3 0.97501 0.00165 22.3 0.00165 22.3 0.010824 0.0122925 0.013794 0.01749 0.01914
22.4 0.97664 0.00163 22.4 0.00163 22.4 0.0106928 0.0121435 0.0136268 0.017278 0.018908
22.5 0.97825 0.00161 22.5 0.00161 22.5 0.0105616 0.0119945 0.0134596 0.017066 0.018676
22.6 0.97984 0.00159 22.6 0.00159 22.6 0.0104304 0.0118455 0.0132924 0.016854 0.018444
22.7 0.98141 0.00157 22.7 0.00157 22.7 0.0102992 0.0116965 0.0131252 0.016642 0.018212
22.8 0.98296 0.00155 22.8 0.00155 22.8 0.010168 0.0115475 0.012958 0.01643 0.01798
22.9 0.98449 0.00153 22.9 0.00153 22.9 0.0100368 0.0113985 0.0127908 0.016218 0.017748
23.0 0.98600 0.00151 23.0 0.00151 23.0 0.0099056 0.0112495 0.0126236 0.016006 0.017516
23.1 0.98749 0.00149 23.1 0.00149 23.1 0.0097744 0.0111005 0.0124564 0.015794 0.017284
23.2 0.98896 0.00147 23.2 0.00147 23.2 0.0096432 0.0109515 0.0122892 0.015582 0.017052
23.3 0.99041 0.00145 23.3 0.00145 23.3 0.009512 0.0108025 0.012122 0.01537 0.01682
23.4 0.99184 0.00143 23.4 0.00143 23.4 0.0093808 0.0106535 0.0119548 0.015158 0.016588
23.5 0.99325 0.00141 23.5 0.00141 23.5 0.0092496 0.0105045 0.0117876 0.014946 0.016356
23.6 0.99464 0.00139 23.6 0.00139 23.6 0.0091184 0.0103555 0.0116204 0.014734 0.016124
23.7 0.99601 0.00137 23.7 0.00137 23.7 0.0089872 0.0102065 0.0114532 0.014522 0.015892
23.8 0.99736 0.00135 23.8 0.00135 23.8 0.008856 0.0100575 0.011286 0.01431 0.01566
23.9 0.99869 0.00133 23.9 0.00133 23.9 0.0087248 0.0099085 0.0111188 0.014098 0.015428
24.0 1.0000 0.00131 24.0 0.00131 24.0 0.0085936 0.0097595 0.0109516 0.013886 0.015196
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APPENDIX E 
DRAINAGE BASIN AND NODE NETWORK MAP 


NORTH CKD AREA LANDFILL CLOSURE STORMWATER HYDRAULIC 
ANALYSIS 


CEMEX Davenport Cement Plant 
700 Highway 1 


Davenport, California 
 


Farallon PN: 1839-001 
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APPENDIX F 
MODEL INPUT AND SIMULATION RESULTS 


NORTH CKD AREA LANDFILL CLOSURE STORMWATER HYDRAULIC 
ANALYSIS 


CEMEX Davenport Cement Plant 
700 Highway 1 


Davenport, California 
 


Farallon PN: 1839-001 
 







 
  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.012) 
  -------------------------------------------------------------- 
 
  CEMEX-Davenport, CA  
  SWMM5.1 H&H Model for Hydraulic Analysis; 24 hour-100 year (Final Design Submittal)  
  Developed by: Raj Naidu, PE; Naidu Engineering LLC  
   
   
  ************* 
  Element Count 
  ************* 
  Number of rain gages ...... 1 
  Number of subcatchments ... 26 
  Number of nodes ........... 49 
  Number of links ........... 48 
  Number of pollutants ...... 0 
  Number of land uses ....... 0 
   
   
  **************** 
  Raingage Summary 
  **************** 
                                                      Data       Recording 
  Name                 Data Source                    Type       Interval  
  ------------------------------------------------------------------------ 
  Davenport            1000yr-24hr                    VOLUME       6 min. 
   
   
  ******************** 
  Subcatchment Summary 
  ******************** 
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet               
  ----------------------------------------------------------------------------------------------------------- 
  NORTH-POND                58.38    450.00      0.00    5.0000 Davenport            001-NORTH-POND       
  ED-FARM-BYPASS            12.30    300.00      0.00    1.0000 Davenport            002                  
  PLANT-AREA-2              10.61     75.00     75.00    0.5000 Davenport            403                  
  DETENTION-POND             1.64    120.00     10.00    1.0000 Davenport            DET-POND             
  WD1                        0.66    150.00    100.00   13.0000 Davenport            101                  
  WD2                        0.51    150.00    100.00   13.0000 Davenport            102                  
  WD3                        0.85    150.00    100.00   13.3000 Davenport            104                  
  WD4                        1.21    150.00    100.00    0.5000 Davenport            105                  
  SD1                        2.13    250.00    100.00   13.3000 Davenport            111                  
  WD5                        0.93    300.00    100.00   13.3000 Davenport            106                  
  WD6                        1.15    150.00    100.00    0.5000 Davenport            106                  
  ED1                        2.19    500.00    100.00   13.3000 Davenport            201                  
  ED2                        1.08    150.00    100.00   13.3000 Davenport            203                  
  ED3                        0.57    150.00    100.00   13.3000 Davenport            204                  
  ED4                        3.17    300.00    100.00   13.3000 Davenport            205                  
  CONVEYOR-AREA              2.93    200.00     40.00    2.0000 Davenport            207                  
  SHOP-DITCH                 5.05    200.00     35.00    5.0000 Davenport            110                  
  SD-INLET                   1.91     75.00     10.00    0.5000 Davenport            302                  
  RETENTION-POND             5.08     75.00     80.00    0.5000 Davenport            RET-POND             
  PLANT-AREA-1              10.55     75.00     75.00    1.0000 Davenport            401A                 
  SEAS-POND-BYPASS           7.39    250.00      0.00    1.0000 Davenport            003                  
  ED-FARM                    0.47     55.00      0.00    2.0000 Davenport            202                  
  WD-FARM                    6.99    500.00      0.00    0.5000 Davenport            106                  
  PLANT-AREA-2A             10.61    100.00     75.00    0.5000 Davenport            403-TNL-A1           
  HIGHWAY-PLANT              8.19     75.00     40.00    0.5000 Davenport            407B                 
  SEA-PONDS-BASIN            5.16    150.00     10.00    4.0000 Davenport            SEA-PONDS            
   
   
  ************ 
  Node Summary 
  ************ 
                                           Invert      Max.    Ponded    External 
  Name                 Type                 Elev.     Depth      Area    Inflow   
  ------------------------------------------------------------------------------- 
  004                  JUNCTION            267.80      7.50       0.0 
  005                  JUNCTION            265.50      8.00       0.0 
  201                  JUNCTION            285.24      2.50       0.0 







  202                  JUNCTION            279.48      2.50       0.0 
  203                  JUNCTION            268.03      2.50       0.0 
  204                  JUNCTION            265.90      2.50       0.0 
  205                  JUNCTION            262.71      2.50       0.0 
  208                  JUNCTION            228.00      6.00       0.0 
  101                  JUNCTION            285.00      2.50       0.0 
  102                  JUNCTION            277.50      2.50       0.0 
  103                  JUNCTION            271.54      2.50       0.0 
  104                  JUNCTION            268.64      2.50       0.0 
  105                  JUNCTION            265.50      2.50       0.0 
  106                  JUNCTION            253.61      2.50       0.0 
  109                  JUNCTION            212.40      6.60       0.0 
  111                  JUNCTION            235.00      2.50       0.0 
  303                  JUNCTION            105.00     15.50       0.0 
  402                  JUNCTION             75.41     27.50       0.0 
  404                  JUNCTION             75.00     25.00       0.0 
  405                  JUNCTION             73.47     24.41       0.0 
  406                  JUNCTION             68.51     29.36       0.0 
  407                  JUNCTION             45.00     35.57       0.0 
  401A                 JUNCTION             78.30     27.25       0.0 
  205a                 JUNCTION            259.64      2.50       0.0 
  105a                 JUNCTION            258.22      2.50       0.0 
  407A                 JUNCTION             40.00     35.00       0.0 
  403-TNL-A2           JUNCTION             79.50     20.50   24000.0 
  403-TNL-A1           JUNCTION             80.42     21.58       0.0 
  403-TNL-C            JUNCTION             82.00     24.00       0.0 
  407B                 JUNCTION             87.00      5.00       0.0 
  BYPASS_OUTFALL       OUTFALL             265.40      2.00       0.0 
  OUTFALL-001          OUTFALL              32.00      2.50       0.0 
  SEA-OUTFALL          OUTFALL             263.00      1.00       0.0 
  RET-POND             STORAGE              97.00     10.00       0.0 
  DET-POND             STORAGE             129.60     13.00       0.0 
  001-NORTH-POND       STORAGE             270.00     20.00       0.0 
  209                  STORAGE             150.50     10.00       0.0 
  110                  STORAGE             139.50      6.00       0.0 
  107                  STORAGE             240.30      8.04       0.0 
  108                  STORAGE             221.80      8.70       0.0 
  206                  STORAGE             250.40      7.40       0.0 
  302                  STORAGE             109.50     12.00       0.0 
  002                  STORAGE             273.50     12.50       0.0 
  403                  STORAGE              75.97     26.03       0.0 
  003                  STORAGE             268.50      6.50       0.0 
  401                  STORAGE              79.75     27.25       0.0 
  006_SB               STORAGE             261.00      6.50       0.0 
  SEA-PONDS            STORAGE             255.00     10.00       0.0 
  207                  STORAGE             232.00      7.50       0.0 
   
   
  ************ 
  Link Summary 
  ************ 
  Name             From Node        To Node          Type            Length    %Slope Roughness 
  --------------------------------------------------------------------------------------------- 
  001-002          001-NORTH-POND   002              CONDUIT          338.0    0.7397    0.0150 
  002-003          002              003              CONDUIT          709.0    0.7052    0.0150 
  003-004          003              004              CONDUIT           95.0    0.7369    0.0150 
  004-005          004              005              CONDUIT          292.0    0.7877    0.0150 
  201-202          201              202              CONDUIT          203.1    2.8373    0.0300 
  202-203          202              203              CONDUIT          831.2    1.3776    0.0300 
  203-204          203              204              CONDUIT          158.4    1.3446    0.0300 
  204-205          204              205              CONDUIT          265.1    1.2032    0.0300 
  205-205a         205              205a             CONDUIT          250.3    1.2266    0.0300 
  206-207          206              207              CONDUIT           45.2   44.5797    0.0150 
  207-208          207              208              CONDUIT          119.6    3.3464    0.0150 
  208-209          208              209              CONDUIT          130.0   74.2528    0.0150 
  209-110          209              110              CONDUIT           22.3   88.0507    0.0300 
  101-102          101              102              CONDUIT          203.9    3.6813    0.0300 
  102-103          102              103              CONDUIT          294.6    2.0235    0.0300 
  103-104          103              104              CONDUIT          122.1    2.3766    0.0300 
  104-105          104              105              CONDUIT          452.8    0.6936    0.0300 
  105-105a         105              105a             CONDUIT          199.6    3.6503    0.0300 







  106-107          106              107              CONDUIT          161.1    6.5082    0.0300 
  111-108          111              108              CONDUIT          384.9    2.3495    0.0300 
  108-109          108              109              CONDUIT           33.5   29.2531    0.0150 
  109-110          109              110              CONDUIT          297.5   25.2721    0.0150 
  110-302          110              302              CONDUIT          370.0    6.7042    0.0300 
  302-303          302              303              CONDUIT          334.0    1.3474    0.0150 
  402-405          402              405              CONDUIT          113.3    1.7122    0.0170 
  403-404          403              404              CONDUIT           59.0    1.6435    0.0170 
  404-405          404              405              CONDUIT           74.5    2.0527    0.1700 
  405-406          405              406              CONDUIT          218.1    2.2751    0.0170 
  406-407          406              407              CONDUIT           77.0   32.0636    0.0110 
  005-006-SB       005              006_SB           CONDUIT          243.0    1.8522    0.0150 
  303-RET-POND     303              RET-POND         CONDUIT           76.0    2.6325    0.0150 
  401A-402         401A             402              CONDUIT          122.2    2.3660    0.0170 
  407a-OUTFAL001   407A             OUTFALL-001      CONDUIT           60.0   13.4535    0.0190 
  107-108          107              108              CONDUIT          282.8    6.5560    0.0150 
  401-401A         401              401A             CONDUIT           77.0    1.8835    0.0170 
  205a-206         205a             206              CONDUIT          551.8    0.4857    0.0300 
  105a-106         105a             106              CONDUIT          243.6    1.8926    0.0300 
  407-407A         407              407A             CONDUIT          236.0    2.1191    0.0170 
  A1-A2            403-TNL-A1       403-TNL-A2       CONDUIT          190.0    0.4842    0.0170 
  A2-403           403-TNL-A2       403              CONDUIT          350.0    1.0086    0.0170 
  C-A2             403-TNL-C        403-TNL-A2       CONDUIT           80.0    3.1265    0.0170 
  CALTRANS-INLT    407B             407A             CONDUIT           50.0  275.5189    0.0150 
  006_SB-Outfall   006_SB           BYPASS_OUTFALL   CONDUIT           20.0    0.5000    0.0300 
  SeaFD-206        SEA-PONDS        206              CONDUIT          680.0    1.8533    0.0120 
  SEA-OVERFLOW-CHNNL SEA-PONDS        SEA-OUTFALL      CONDUIT          115.0    1.3045    0.0400 
  Orf-Det-Outlet-302 DET-POND         302              ORIFICE      
  Ret-Orifice-1    RET-POND         401              ORIFICE      
  Ret-Outlet       RET-POND         401              WEIR         
   
   
  ********************* 
  Cross Section Summary 
  ********************* 
                                        Full     Full     Hyd.     Max.   No. of     Full 
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow 
  --------------------------------------------------------------------------------------- 
  001-002          CIRCULAR             3.50     9.62     0.88     3.50        1    74.99 
  002-003          CIRCULAR             3.50     9.62     0.88     3.50        1    73.23 
  003-004          CIRCULAR             3.50     9.62     0.88     3.50        1    74.85 
  004-005          CIRCULAR             3.50     9.62     0.88     3.50        1    77.39 
  201-202          TRAPEZOIDAL          2.50    16.25     1.28    11.50        1   159.96 
  202-203          TRAPEZOIDAL          2.50    16.25     1.28    11.50        1   111.46 
  203-204          TRAPEZOIDAL          2.50    16.25     1.28    11.50        1   110.12 
  204-205          TRAPEZOIDAL          2.50    16.25     1.28    11.50        1   104.17 
  205-205a         TRAPEZOIDAL          2.50    16.25     1.28    11.50        1   105.17 
  206-207          CIRCULAR             2.67     5.59     0.67     2.67        1   282.02 
  207-208          CIRCULAR             3.50     9.62     0.88     3.50        1   159.51 
  208-209          CIRCULAR             2.67     5.59     0.67     2.67        1   363.97 
  209-110          TRAPEZOIDAL          3.00    27.00     1.64    15.00        1  1748.58 
  101-102          TRAPEZOIDAL          2.50    16.25     1.28    11.50        1   182.21 
  102-103          TRAPEZOIDAL          2.50    16.25     1.28    11.50        1   135.09 
  103-104          TRAPEZOIDAL          2.50    16.25     1.28    11.50        1   146.40 
  104-105          TRAPEZOIDAL          2.50    16.25     1.28    11.50        1    79.09 
  105-105a         TRAPEZOIDAL          2.50    16.25     1.28    11.50        1   181.44 
  106-107          TRAPEZOIDAL          2.00    11.00     1.05     9.50        1   143.89 
  111-108          TRAPEZOIDAL          1.75     7.88     0.89     8.00        1    55.41 
  108-109          CIRCULAR             2.67     5.59     0.67     2.67        1   228.45 
  109-110          CIRCULAR             2.67     5.59     0.67     2.67        1   212.34 
  110-302          TRAPEZOIDAL          3.00    30.00     1.72    16.00        1   552.88 
  302-303          CIRCULAR             4.50    15.90     1.13     4.50        1   197.83 
  402-405          Tunnel-D             3.25    39.82     1.25    13.00        1   528.39 
  403-404          Tunnel-B             6.00   154.62     2.39    27.00        1  3093.00 
  404-405          Tunnel-B             6.00   154.62     2.39    27.00        1   345.68 
  405-406          Tunnel-B             6.00   154.62     2.39    27.00        1  3639.15 
  406-407          CIRCULAR             2.00     3.14     0.50     2.00        1   151.39 
  005-006-SB       CIRCULAR             3.50     9.62     0.88     3.50        1   118.67 
  303-RET-POND     CIRCULAR             4.50    15.90     1.13     4.50        1   276.52 
  401A-402         Tunnel-D             3.25    39.82     1.25    13.00        1   621.14 
  407a-OUTFAL001   CIRCULAR             2.50     4.91     0.63     2.50        1   102.94 







  107-108          CIRCULAR             2.67     5.59     0.67     2.67        1   108.15 
  401-401A         Tunnel-D             3.25    39.82     1.25    13.00        1   554.19 
  205a-206         TRAPEZOIDAL          2.50    16.25     1.28    11.50        1    66.18 
  105a-106         TRAPEZOIDAL          2.50    16.25     1.28    11.50        1   130.64 
  407-407A         Tunnel-B             6.00   154.62     2.39    27.00        1  3512.19 
  A1-A2            Tunnel-A&C           4.50    86.97     1.79    20.25        1   779.56 
  A2-403           Tunnel-A&C           4.50    86.97     1.79    20.25        1  1125.11 
  C-A2             Tunnel-A&C           4.50    86.97     1.79    20.25        1  1980.90 
  CALTRANS-INLT    CIRCULAR             1.50     1.77     0.38     1.50        1   151.11 
  006_SB-Outfall   TRAPEZOIDAL          2.00    38.00     1.59    23.00        1   181.09 
  SeaFD-206        CIRCULAR             0.67     0.35     0.17     0.67        1     1.78 
  SEA-OVERFLOW-CHNNL TRAPEZOIDAL          1.00   105.00     0.78   135.00        1   376.68 
   
   
  ************* 
  Shape Summary 
  ************* 
 
  Shape Tunnel-B 
  Area:   
              0.0210     0.0419     0.0629     0.0838     0.1048  
              0.1257     0.1467     0.1676     0.1886     0.2095  
              0.2305     0.2515     0.2724     0.2934     0.3143  
              0.3353     0.3562     0.3772     0.3981     0.4191  
              0.4400     0.4610     0.4820     0.5029     0.5239  
              0.5448     0.5658     0.5867     0.6077     0.6286  
              0.6496     0.6705     0.6915     0.7125     0.7334  
              0.7544     0.7753     0.7963     0.8172     0.8382  
              0.8591     0.8801     0.9010     0.9220     0.9430  
              0.9627     0.9790     0.9907     0.9977     1.0000  
  Hrad:   
              0.0499     0.0989     0.1470     0.1943     0.2409  
              0.2866     0.3316     0.3758     0.4193     0.4621  
              0.5042     0.5456     0.5863     0.6264     0.6659  
              0.7048     0.7430     0.7807     0.8178     0.8544  
              0.8904     0.9258     0.9608     0.9952     1.0291  
              1.0626     1.0955     1.1280     1.1601     1.1916  
              1.2228     1.2535     1.2838     1.3136     1.3431  
              1.3722     1.4009     1.4292     1.4571     1.4847  
              1.5119     1.5387     1.5652     1.5914     1.6172  
              1.5294     1.3558     1.2159     1.0995     1.0000  
  Width:  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              0.8889     0.6667     0.4444     0.2222     0.0000  
 
  Shape Tunnel-D 
  Area:   
              0.0212     0.0424     0.0637     0.0849     0.1061  
              0.1273     0.1485     0.1698     0.1910     0.2122  
              0.2334     0.2546     0.2759     0.2971     0.3183  
              0.3395     0.3607     0.3820     0.4032     0.4244  
              0.4456     0.4668     0.4881     0.5093     0.5305  
              0.5517     0.5729     0.5942     0.6154     0.6366  
              0.6578     0.6790     0.7003     0.7215     0.7427  
              0.7639     0.7851     0.8064     0.8276     0.8488  
              0.8700     0.8912     0.9125     0.9337     0.9549  
              0.9735     0.9867     0.9947     0.9987     1.0000  
  Hrad:   
              0.0515     0.1020     0.1515     0.2001     0.2477  
              0.2944     0.3403     0.3853     0.4295     0.4729  
              0.5155     0.5573     0.5984     0.6388     0.6785  
              0.7175     0.7558     0.7935     0.8306     0.8670  
              0.9028     0.9380     0.9727     1.0068     1.0404  







              1.0734     1.1059     1.1379     1.1694     1.2004  
              1.2310     1.2611     1.2907     1.3199     1.3486  
              1.3770     1.4049     1.4324     1.4595     1.4863  
              1.5126     1.5386     1.5642     1.5895     1.6144  
              1.4036     1.2402     1.1081     1.0525     1.0000  
  Width:  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              0.7500     0.5000     0.2500     0.1250     0.0000  
 
  Shape Tunnel-A&C 
  Area:   
              0.0210     0.0419     0.0629     0.0838     0.1048  
              0.1257     0.1467     0.1676     0.1886     0.2095  
              0.2305     0.2515     0.2724     0.2934     0.3143  
              0.3353     0.3562     0.3772     0.3981     0.4191  
              0.4400     0.4610     0.4820     0.5029     0.5239  
              0.5448     0.5658     0.5867     0.6077     0.6286  
              0.6496     0.6705     0.6915     0.7125     0.7334  
              0.7544     0.7753     0.7963     0.8172     0.8382  
              0.8591     0.8801     0.9010     0.9220     0.9430  
              0.9627     0.9790     0.9907     0.9977     1.0000  
  Hrad:   
              0.0499     0.0989     0.1470     0.1943     0.2409  
              0.2866     0.3316     0.3758     0.4193     0.4621  
              0.5042     0.5456     0.5863     0.6264     0.6659  
              0.7048     0.7430     0.7807     0.8178     0.8544  
              0.8904     0.9258     0.9608     0.9952     1.0291  
              1.0626     1.0955     1.1280     1.1601     1.1916  
              1.2228     1.2535     1.2838     1.3136     1.3431  
              1.3722     1.4009     1.4292     1.4571     1.4847  
              1.5119     1.5387     1.5652     1.5914     1.6172  
              1.5294     1.3558     1.2159     1.0995     1.0000  
  Width:  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              1.0000     1.0000     1.0000     1.0000     1.0000  
              0.8889     0.6667     0.4444     0.2222     0.0000  
   
   
   
  ********************************************************* 
  NOTE: The summary statistics displayed in this report are 
  based on results found at every computational time step,   
  not just on results from each reporting time step. 
  ********************************************************* 
   
  **************** 
  Analysis Options 
  **************** 
  Flow Units ............... CFS 
  Process Models: 
    Rainfall/Runoff ........ YES 
    RDII ................... NO 
    Snowmelt ............... NO 
    Groundwater ............ NO 
    Flow Routing ........... YES 
    Ponding Allowed ........ NO 







    Water Quality .......... NO 
  Infiltration Method ...... CURVE_NUMBER 
  Flow Routing Method ...... DYNWAVE 
  Starting Date ............ 01/01/2017 00:00:00 
  Ending Date .............. 01/01/2017 23:59:00 
  Antecedent Dry Days ...... 0.0 
  Report Time Step ......... 00:00:01 
  Wet Time Step ............ 00:00:01 
  Dry Time Step ............ 00:00:01 
  Routing Time Step ........ 0.50 sec 
  Variable Time Step ....... YES 
  Maximum Trials ........... 20 
  Number of Threads ........ 2 
  Head Tolerance ........... 0.005000 ft 
   
   
  **************************        Volume         Depth 
  Runoff Quantity Continuity     acre-feet        inches 
  **************************     ---------       ------- 
  Total Precipitation ......       156.095        11.582 
  Evaporation Loss .........         0.000         0.000 
  Infiltration Loss ........        18.113         1.344 
  Surface Runoff ...........       127.961         9.495 
  Final Storage ............        10.021         0.744 
  Continuity Error (%) .....        -0.000 
   
   
  **************************        Volume        Volume 
  Flow Routing Continuity        acre-feet      10^6 gal 
  **************************     ---------     --------- 
  Dry Weather Inflow .......         0.000         0.000 
  Wet Weather Inflow .......       127.960        41.698 
  Groundwater Inflow .......         0.000         0.000 
  RDII Inflow ..............         0.000         0.000 
  External Inflow ..........         0.000         0.000 
  External Outflow .........       120.478        39.259 
  Flooding Loss ............         0.000         0.000 
  Evaporation Loss .........         0.000         0.000 
  Exfiltration Loss ........         1.970         0.642 
  Initial Stored Volume ....         0.000         0.000 
  Final Stored Volume ......         5.528         1.801 
  Continuity Error (%) .....        -0.012 
   
   
  *************************** 
  Time-Step Critical Elements 
  *************************** 
  None 
   
   
  ******************************** 
  Highest Flow Instability Indexes 
  ******************************** 
  Link 303-RET-POND (37) 
  Link 407a-OUTFAL001 (1) 
   
   
  ************************* 
  Routing Time Step Summary 
  ************************* 
  Minimum Time Step           :     0.50 sec 
  Average Time Step           :     0.50 sec 
  Maximum Time Step           :     0.50 sec 
  Percent in Steady State     :     0.00 
  Average Iterations per Step :     2.04 
  Percent Not Converging      :     0.05 
   
   
  *************************** 
  Subcatchment Runoff Summary 
  *************************** 







   
  -------------------------------------------------------------------------------------------------------- 
                            Total      Total      Total      Total      Total       Total     Peak  Runoff 
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff 
  Subcatchment                 in         in         in         in         in    10^6 gal      CFS 
  -------------------------------------------------------------------------------------------------------- 
  NORTH-POND                11.58       0.00       0.00       1.74       8.80       13.95   107.00   0.760 
  ED-FARM-BYPASS            11.58       0.00       0.00       1.74       8.98        3.00    27.78   0.775 
  PLANT-AREA-2              11.58       0.00       0.00       0.16      10.53        3.03    28.05   0.909 
  DETENTION-POND            11.58       0.00       0.00       1.68       9.45        0.42     6.86   0.815 
  WD1                       11.58       0.00       0.00       0.00      11.52        0.21     5.82   0.994 
  WD2                       11.58       0.00       0.00       0.00      11.52        0.16     4.53   0.994 
  WD3                       11.58       0.00       0.00       0.00      11.51        0.27     7.52   0.994 
  WD4                       11.58       0.00       0.00       0.00      11.47        0.38     9.82   0.990 
  SD1                       11.58       0.00       0.00       0.00      11.51        0.67    18.74   0.994 
  WD5                       11.58       0.00       0.00       0.00      11.52        0.29     8.23   0.995 
  WD6                       11.58       0.00       0.00       0.00      11.47        0.36     9.37   0.990 
  ED1                       11.58       0.00       0.00       0.00      11.52        0.68    19.29   0.994 
  ED2                       11.58       0.00       0.00       0.00      11.51        0.34     9.47   0.994 
  ED3                       11.58       0.00       0.00       0.00      11.52        0.18     5.06   0.995 
  ED4                       11.58       0.00       0.00       0.00      11.50        0.99    27.75   0.993 
  CONVEYOR-AREA             11.58       0.00       0.00       0.78      10.53        0.84    18.63   0.909 
  SHOP-DITCH                11.58       0.00       0.00       0.91      10.37        1.42    30.11   0.896 
  SD-INLET                  11.58       0.00       0.00       1.43       9.46        0.49     5.71   0.816 
  RETENTION-POND            11.58       0.00       0.00       0.11      11.14        1.54    26.21   0.962 
  PLANT-AREA-1              11.58       0.00       0.00       0.16      10.99        3.15    47.43   0.949 
  SEAS-POND-BYPASS          11.58       0.00       0.00       2.06       8.79        1.76    19.02   0.759 
  ED-FARM                   11.58       0.00       0.00       2.06       9.13        0.12     2.31   0.789 
  WD-FARM                   11.58       0.00       0.00       6.65       4.40        0.84     7.07   0.380 
  PLANT-AREA-2A             11.58       0.00       0.00       0.16      10.65        3.07    32.40   0.919 
  HIGHWAY-PLANT             11.58       0.00       0.00       0.78       9.88        2.20    26.04   0.853 
  SEA-PONDS-BASIN           11.58       0.00       0.00       1.38       9.70        1.36    20.69   0.838 
   
   
  ****************** 
  Node Depth Summary 
  ****************** 
   
  --------------------------------------------------------------------------------- 
                                 Average  Maximum  Maximum  Time of Max    Reported 
                                   Depth    Depth      HGL   Occurrence   Max Depth 
  Node                 Type         Feet     Feet     Feet  days hr:min        Feet 
  --------------------------------------------------------------------------------- 
  004                  JUNCTION     1.66     5.18   272.98     0  11:02        5.18 
  005                  JUNCTION     1.30     4.06   269.56     0  11:02        4.06 
  201                  JUNCTION     0.19     0.97   286.21     0  10:00        0.97 
  202                  JUNCTION     0.25     1.19   280.67     0  10:00        1.19 
  203                  JUNCTION     0.31     1.40   269.43     0  10:00        1.40 
  204                  JUNCTION     0.34     1.53   267.43     0  10:00        1.53 
  205                  JUNCTION     0.46     1.97   264.68     0  10:00        1.97 
  208                  JUNCTION     0.22     0.82   228.82     0  10:02        0.82 
  101                  JUNCTION     0.09     0.50   285.50     0  10:00        0.50 
  102                  JUNCTION     0.15     0.79   278.29     0  09:59        0.79 
  103                  JUNCTION     0.14     0.75   272.29     0  10:00        0.75 
  104                  JUNCTION     0.31     1.38   270.02     0  10:00        1.38 
  105                  JUNCTION     0.22     1.07   266.57     0  10:00        1.07 
  106                  JUNCTION     0.31     1.23   254.84     0  10:00        1.23 
  109                  JUNCTION     0.25     1.03   213.43     0  10:00        1.03 
  111                  JUNCTION     0.24     1.09   236.09     0  10:00        1.09 
  303                  JUNCTION     1.42     9.00   114.00     0  10:03        8.97 
  402                  JUNCTION     1.13    24.91   100.32     0  10:37       24.91 
  404                  JUNCTION     1.39    25.26   100.26     0  10:37       25.26 
  405                  JUNCTION     1.21    26.76   100.23     0  10:37       26.76 
  406                  JUNCTION     1.98    31.71   100.22     0  10:37       31.71 
  407                  JUNCTION     1.98    26.81    71.81     0  10:36       26.81 
  401A                 JUNCTION     0.90    22.11   100.41     0  10:37       22.11 
  205a                 JUNCTION     0.72     2.49   262.13     0  10:01        2.49 
  105a                 JUNCTION     0.27     1.25   259.47     0  10:00        1.25 
  407A                 JUNCTION     4.51    31.80    71.80     0  10:36       31.80 
  403-TNL-A2           JUNCTION     0.69    20.76   100.26     0  10:37       20.76 
  403-TNL-A1           JUNCTION     0.66    19.84   100.26     0  10:37       19.84 







  403-TNL-C            JUNCTION     0.47    18.26   100.26     0  10:37       18.26 
  407B                 JUNCTION     0.15     0.57    87.57     0  10:06        0.57 
  BYPASS_OUTFALL       OUTFALL      0.37     0.89   266.29     0  11:02        0.89 
  OUTFALL-001          OUTFALL      0.91     2.50    34.50     0  09:54        2.50 
  SEA-OUTFALL          OUTFALL      0.01     0.12   263.12     0  10:06        0.12 
  RET-POND             STORAGE      3.28     8.22   105.22     0  10:11        8.22 
  DET-POND             STORAGE      2.32     3.95   133.55     0  10:15        3.95 
  001-NORTH-POND       STORAGE      5.60    12.07   282.07     0  12:02       12.07 
  209                  STORAGE      7.41     8.14   158.64     0  10:03        8.14 
  110                  STORAGE      3.30     4.69   144.19     0  10:00        4.69 
  107                  STORAGE      0.33     1.26   241.56     0  10:00        1.26 
  108                  STORAGE      0.29     1.93   223.73     0  10:00        1.93 
  206                  STORAGE      0.22     0.88   251.28     0  10:02        0.88 
  302                  STORAGE      0.80    10.12   119.62     0  10:02       10.12 
  002                  STORAGE      1.74     6.57   280.07     0  11:41        6.57 
  403                  STORAGE      0.94    24.29   100.26     0  10:37       24.29 
  003                  STORAGE      1.98     6.39   274.89     0  11:02        6.39 
  401                  STORAGE      0.81    20.74   100.49     0  10:37       20.74 
  006_SB               STORAGE      4.01     5.52   266.52     0  11:02        5.52 
  SEA-PONDS            STORAGE      8.79     9.72   264.72     0  10:06        9.72 
  207                  STORAGE      0.55     3.56   235.56     0  10:02        3.56 
   
   
  ******************* 
  Node Inflow Summary 
  ******************* 
   
  ------------------------------------------------------------------------------------------------- 
                                  Maximum  Maximum                  Lateral       Total        Flow 
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance 
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error 
  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal     Percent 
  ------------------------------------------------------------------------------------------------- 
  004                  JUNCTION      0.00    76.44     0  11:02           0        16.8       0.025 
  005                  JUNCTION      0.00    76.44     0  11:02           0        16.8       0.024 
  201                  JUNCTION     19.29    19.29     0  10:00       0.685       0.685       0.009 
  202                  JUNCTION      2.31    21.39     0  10:00       0.117       0.802       0.135 
  203                  JUNCTION      9.47    30.23     0  10:00       0.336        1.14       0.132 
  204                  JUNCTION      5.06    34.02     0  10:00        0.18        1.32       0.059 
  205                  JUNCTION     27.75    61.01     0  10:00       0.989         2.3       0.034 
  208                  JUNCTION      0.00    74.27     0  10:02           0        3.86       0.005 
  101                  JUNCTION      5.82     5.82     0  10:00       0.207       0.207       0.028 
  102                  JUNCTION      4.53    10.35     0  10:00       0.161       0.367       0.072 
  103                  JUNCTION      0.00    10.35     0  10:00           0       0.367       0.069 
  104                  JUNCTION      7.52    17.85     0  10:00       0.267       0.634       0.106 
  105                  JUNCTION      9.82    27.43     0  10:00       0.376        1.01       0.068 
  106                  JUNCTION     22.83    49.02     0  10:00        1.48        2.49       0.040 
  109                  JUNCTION      0.00    66.90     0  10:00           0        3.16       0.010 
  111                  JUNCTION     18.74    18.74     0  10:00       0.666       0.666       0.083 
  303                  JUNCTION      0.00   173.28     0  10:02           0        9.32       0.364 
  402                  JUNCTION      0.00   170.02     0  10:11           0        13.6       0.010 
  404                  JUNCTION      0.00   113.81     0  10:02           0        6.44       0.047 
  405                  JUNCTION      0.00   203.26     0  10:04           0        19.9       0.008 
  406                  JUNCTION      0.00   159.05     0  10:02           0        19.7       0.038 
  407                  JUNCTION      0.00   142.99     0  10:38           0        19.7       0.011 
  401A                 JUNCTION     47.43   171.74     0  10:10        3.15        13.6       0.008 
  205a                 JUNCTION      0.00    60.08     0  10:00           0         2.3       0.274 
  105a                 JUNCTION      0.00    27.06     0  10:00           0        1.01       0.047 
  407A                 JUNCTION      0.00   155.87     0  10:36           0        21.9       0.205 
  403-TNL-A2           JUNCTION      0.00    99.84     0  10:17           0        3.26      -0.022 
  403-TNL-A1           JUNCTION     32.40    54.42     0  10:18        3.07        3.08      -0.003 
  403-TNL-C            JUNCTION      0.00    61.99     0  10:19           0      0.0302      -2.910 
  407B                 JUNCTION     26.04    26.04     0  10:06         2.2         2.2       0.001 
  BYPASS_OUTFALL       OUTFALL       0.00    76.44     0  11:02           0        16.8       0.000 
  OUTFALL-001          OUTFALL       0.00   155.87     0  10:36           0        21.8       0.000 
  SEA-OUTFALL          OUTFALL       0.00    18.68     0  10:06           0       0.635       0.000 
  RET-POND             STORAGE      26.21   198.48     0  10:02        1.54        10.8      -0.255 
  DET-POND             STORAGE       6.86     6.86     0  10:06        0.42        0.42       0.030 
  001-NORTH-POND       STORAGE     107.00   107.00     0  10:12        13.9        13.9       0.020 
  209                  STORAGE       0.00    74.27     0  10:02           0        3.86       0.188 
  110                  STORAGE      30.11   168.54     0  10:00        1.42        8.43       0.139 







  107                  STORAGE       0.00    48.49     0  10:00           0        2.49       0.011 
  108                  STORAGE       0.00    67.03     0  10:00           0        3.16       0.006 
  206                  STORAGE       0.00    57.60     0  10:01           0        3.02       0.006 
  302                  STORAGE       5.71   177.83     0  10:00       0.491        9.33       0.006 
  002                  STORAGE      27.78    69.88     0  10:07           3        15.1       0.070 
  403                  STORAGE      28.05   103.70     0  10:11        3.03         6.4       0.049 
  003                  STORAGE      19.02    76.45     0  11:00        1.76        16.8       0.067 
  401                  STORAGE       0.00   130.25     0  10:11           0        10.4       0.006 
  006_SB               STORAGE       0.00    76.44     0  11:02           0        16.8       0.075 
  SEA-PONDS            STORAGE      20.69    20.69     0  10:06        1.36        1.36       0.042 
  207                  STORAGE      18.63    74.53     0  10:01       0.837        3.86       0.008 
   
   
  ********************** 
  Node Surcharge Summary 
  ********************** 
   
  Surcharging occurs when water rises above the top of the highest conduit. 
  --------------------------------------------------------------------- 
                                               Max. Height   Min. Depth 
                                   Hours       Above Crown    Below Rim 
  Node                 Type      Surcharged           Feet         Feet 
  --------------------------------------------------------------------- 
  004                  JUNCTION        4.33          1.682        2.318 
  005                  JUNCTION        3.82          0.561        3.939 
  303                  JUNCTION        0.33          4.504        6.496 
  402                  JUNCTION        1.59         21.661        2.589 
  404                  JUNCTION        1.33         19.260        0.000 
  405                  JUNCTION        1.51         20.763        0.000 
  406                  JUNCTION        1.92         25.713        0.000 
  407                  JUNCTION        2.17         20.808        8.762 
  401A                 JUNCTION        1.27         18.859        5.141 
  407A                 JUNCTION        3.65         25.797        3.203 
  403-TNL-A2           JUNCTION        0.92         16.263        0.000 
  403-TNL-A1           JUNCTION        0.86         15.344        1.736 
  403-TNL-C            JUNCTION        0.79         13.763        5.737 
   
   
  ********************* 
  Node Flooding Summary 
  ********************* 
   
  No nodes were flooded. 
   
   
  ********************** 
  Storage Volume Summary 
  ********************** 
   
  -------------------------------------------------------------------------------------------------- 
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum 
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow 
  Storage Unit          1000 ft3    Full  Loss  Loss      1000 ft3    Full    days hr:min        CFS 
  -------------------------------------------------------------------------------------------------- 
  RET-POND                65.000      25     0     0       203.712      77       0  10:11     130.25 
  DET-POND                 0.049       0     0     0         1.778       1       0  10:15       4.91 
  001-NORTH-POND         153.240      15     0     5       445.688      43       0  12:02      61.07 
  209                      0.209      74     0     0         0.230      81       0  10:03      74.27 
  110                      0.093      55     0     0         0.133      78       0  10:00     168.33 
  107                      0.009       4     0     0         0.036      16       0  10:00      48.55 
  108                      0.008       3     0     0         0.055      22       0  10:00      66.90 
  206                      0.006       3     0     0         0.025      12       0  10:02      57.59 
  302                      0.023       7     0     0         0.286      84       0  10:02     173.28 
  002                      0.049      14     0     0         0.186      53       0  11:41      68.71 
  403                      0.034       4     0     0         0.888      93       0  10:37     113.81 
  003                      0.056      31     0     0         0.181      98       0  11:02      76.44 
  401                      0.009       3     0     0         0.221      76       0  10:37     131.41 
  006_SB                   0.113      62     0     0         0.156      85       0  11:02      76.44 
  SEA-PONDS                0.116      78     0     0         0.140      94       0  10:06      20.49 
  207                      0.016       7     0     0         0.101      47       0  10:02      74.27 
   







   
  *********************** 
  Outfall Loading Summary 
  *********************** 
   
  ----------------------------------------------------------- 
                         Flow       Avg       Max       Total 
                         Freq      Flow      Flow      Volume 
  Outfall Node           Pcnt       CFS       CFS    10^6 gal 
  ----------------------------------------------------------- 
  BYPASS_OUTFALL        76.92     33.81     76.44      16.793 
  OUTFALL-001           97.62     34.62    155.87      21.828 
  SEA-OUTFALL           44.74      2.20     18.68       0.635 
  ----------------------------------------------------------- 
  System                73.09     70.63    240.70      39.257 
   
   
  ******************** 
  Link Flow Summary 
  ******************** 
   
  ----------------------------------------------------------------------------- 
                                 Maximum  Time of Max   Maximum    Max/    Max/ 
                                  |Flow|   Occurrence   |Veloc|    Full    Full 
  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth 
  ----------------------------------------------------------------------------- 
  001-002              CONDUIT     58.84     0  13:11      7.16    0.78    1.00 
  002-003              CONDUIT     68.71     0  12:13      7.14    0.94    1.00 
  003-004              CONDUIT     76.44     0  11:02      7.95    1.02    1.00 
  004-005              CONDUIT     76.44     0  11:02      8.19    0.99    1.00 
  201-202              CONDUIT     19.29     0  10:00      5.28    0.12    0.43 
  202-203              CONDUIT     20.82     0  10:00      3.93    0.19    0.52 
  203-204              CONDUIT     29.19     0  10:00      4.50    0.27    0.59 
  204-205              CONDUIT     33.52     0  10:00      3.88    0.32    0.70 
  205-205a             CONDUIT     60.08     0  10:00      4.65    0.57    0.88 
  206-207              CONDUIT     57.59     0  10:01     14.58    0.20    0.67 
  207-208              CONDUIT     74.27     0  10:02     12.73    0.47    0.62 
  208-209              CONDUIT     74.27     0  10:02     19.22    0.20    0.65 
  209-110              CONDUIT     74.27     0  10:02     21.49    0.04    0.26 
  101-102              CONDUIT      5.82     0  10:00      3.26    0.03    0.26 
  102-103              CONDUIT     10.35     0  10:00      4.45    0.08    0.31 
  103-104              CONDUIT     10.33     0  10:00      2.69    0.07    0.43 
  104-105              CONDUIT     17.64     0  10:00      3.63    0.22    0.49 
  105-105a             CONDUIT     27.06     0  10:00      6.12    0.15    0.46 
  106-107              CONDUIT     48.49     0  10:00      9.93    0.34    0.62 
  111-108              CONDUIT     18.62     0  10:00      5.35    0.34    0.62 
  108-109              CONDUIT     66.90     0  10:00     21.03    0.29    0.56 
  109-110              CONDUIT     66.88     0  10:00     16.20    0.31    0.69 
  110-302              CONDUIT    168.33     0  10:00     13.45    0.30    0.59 
  302-303              CONDUIT    173.28     0  10:02     10.90    0.88    1.00 
  402-405              CONDUIT    170.60     0  10:08     10.99    0.32    1.00 
  403-404              CONDUIT    113.81     0  10:02      3.88    0.04    1.00 
  404-405              CONDUIT     75.38     0  10:03      1.79    0.22    1.00 
  405-406              CONDUIT    159.05     0  10:02      4.13    0.04    1.00 
  406-407              CONDUIT    142.99     0  10:38    >50.00    0.94    1.00 
  005-006-SB           CONDUIT     76.44     0  11:02      7.95    0.64    1.00 
  303-RET-POND         CONDUIT    173.29     0  10:02     12.91    0.63    0.79 
  401A-402             CONDUIT    170.02     0  10:11     10.77    0.27    1.00 
  407a-OUTFAL001       CONDUIT    155.87     0  10:36     31.75    1.51    1.00 
  107-108              CONDUIT     48.55     0  10:00     14.19    0.45    0.60 
  401-401A             CONDUIT    131.41     0  10:10      8.48    0.24    1.00 
  205a-206             CONDUIT     55.79     0  10:01      4.43    0.84    0.86 
  105a-106             CONDUIT     26.85     0  10:01      5.47    0.21    0.50 
  407-407A             CONDUIT    142.99     0  10:38      0.92    0.04    1.00 
  A1-A2                CONDUIT     48.67     0  10:19      3.88    0.06    1.00 
  A2-403               CONDUIT     74.94     0  10:13      3.85    0.07    1.00 
  C-A2                 CONDUIT     61.99     0  10:19      0.86    0.03    1.00 
  CALTRANS-INLT        CONDUIT     26.04     0  10:06     20.02    0.17    0.69 
  006_SB-Outfall       CONDUIT     76.44     0  11:02      4.73    0.42    0.48 
  SeaFD-206            CONDUIT      1.88     0  10:10      6.94    1.05    1.00 
  SEA-OVERFLOW-CHNNL   CONDUIT     18.68     0  10:06      1.37    0.05    0.17 







  Orf-Det-Outlet-302   ORIFICE      4.91     0  10:15                      1.00 
  Ret-Orifice-1        ORIFICE     79.76     0  10:11                      1.00 
  Ret-Outlet           WEIR        50.49     0  10:11                      0.42 
   
   
  *************************** 
  Flow Classification Summary 
  *************************** 
   
  ------------------------------------------------------------------------------------- 
                      Adjusted    ---------- Fraction of Time in Flow Class ----------  
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl   
  ------------------------------------------------------------------------------------- 
  001-002                 1.00   0.15  0.25  0.00  0.30  0.30  0.00  0.00  0.02  0.00 
  002-003                 1.00   0.15  0.00  0.00  0.85  0.00  0.00  0.00  0.61  0.00 
  003-004                 1.00   0.15  0.00  0.00  0.71  0.14  0.00  0.00  0.00  0.00 
  004-005                 1.00   0.15  0.00  0.00  0.24  0.60  0.00  0.00  0.00  0.00 
  201-202                 1.00   0.01  0.00  0.00  0.97  0.02  0.00  0.00  0.98  0.00 
  202-203                 1.00   0.01  0.00  0.00  0.98  0.00  0.00  0.00  0.98  0.00 
  203-204                 1.00   0.00  0.01  0.00  0.99  0.00  0.00  0.00  0.99  0.00 
  204-205                 1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.98  0.00 
  205-205a                1.00   0.01  0.00  0.00  0.99  0.00  0.00  0.00  0.97  0.00 
  206-207                 1.00   0.00  0.01  0.00  0.01  0.98  0.00  0.00  0.98  0.00 
  207-208                 1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00 
  208-209                 1.00   0.00  0.00  0.00  0.96  0.03  0.00  0.00  0.99  0.00 
  209-110                 1.00   0.04  0.00  0.00  0.00  0.01  0.00  0.95  0.00  0.00 
  101-102                 1.00   0.01  0.00  0.00  0.98  0.00  0.00  0.00  0.98  0.00 
  102-103                 1.00   0.01  0.00  0.00  0.96  0.02  0.00  0.00  0.00  0.00 
  103-104                 1.00   0.00  0.01  0.00  0.98  0.00  0.00  0.00  0.98  0.00 
  104-105                 1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00 
  105-105a                1.00   0.01  0.00  0.00  0.32  0.67  0.00  0.00  0.97  0.00 
  106-107                 1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00  0.00  0.00 
  111-108                 1.00   0.01  0.00  0.00  0.00  0.00  0.00  0.99  0.00  0.00 
  108-109                 1.00   0.01  0.00  0.00  0.00  0.99  0.00  0.00  0.00  0.00 
  109-110                 1.00   0.01  0.00  0.00  0.97  0.02  0.00  0.00  0.99  0.00 
  110-302                 1.00   0.03  0.00  0.00  0.00  0.00  0.00  0.97  0.00  0.00 
  302-303                 1.00   0.01  0.00  0.00  0.84  0.14  0.00  0.00  0.94  0.00 
  402-405                 1.00   0.02  0.00  0.00  0.08  0.90  0.00  0.00  0.00  0.00 
  403-404                 1.00   0.05  0.00  0.00  0.95  0.00  0.00  0.00  0.86  0.00 
  404-405                 1.00   0.02  0.03  0.00  0.95  0.00  0.00  0.00  0.02  0.00 
  405-406                 1.00   0.02  0.00  0.00  0.97  0.01  0.00  0.00  0.89  0.00 
  406-407                 1.00   0.02  0.00  0.00  0.09  0.89  0.00  0.00  0.04  0.00 
  005-006-SB              1.00   0.15  0.00  0.00  0.85  0.00  0.00  0.00  0.58  0.00 
  303-RET-POND            1.00   0.02  0.00  0.00  0.02  0.00  0.00  0.97  0.00  0.72 
  401A-402                1.00   0.01  0.00  0.00  0.08  0.91  0.00  0.00  0.86  0.00 
  407a-OUTFAL001          1.00   0.02  0.00  0.00  0.09  0.89  0.00  0.00  0.00  0.89 
  107-108                 1.00   0.01  0.00  0.00  0.00  0.99  0.00  0.00  0.00  0.00 
  401-401A                1.00   0.01  0.11  0.00  0.08  0.79  0.00  0.00  0.05  0.00 
  205a-206                1.00   0.02  0.00  0.00  0.00  0.00  0.00  0.98  0.00  0.00 
  105a-106                1.00   0.00  0.01  0.00  0.97  0.01  0.00  0.00  0.61  0.00 
  407-407A                1.00   0.02  0.02  0.00  0.97  0.00  0.00  0.00  0.79  0.00 
  A1-A2                   1.00   0.05  0.00  0.00  0.94  0.01  0.00  0.00  0.00  0.00 
  A2-403                  1.00   0.05  0.01  0.00  0.80  0.15  0.00  0.00  0.87  0.00 
  C-A2                    1.00   0.05  0.87  0.00  0.07  0.00  0.00  0.00  0.52  0.00 
  CALTRANS-INLT           1.00   0.01  0.00  0.00  0.70  0.29  0.00  0.00  0.87  0.00 
  006_SB-Outfall          1.00   0.23  0.00  0.00  0.77  0.00  0.00  0.00  0.00  0.00 
  SeaFD-206               1.00   0.02  0.01  0.00  0.02  0.95  0.00  0.00  0.14  0.00 
  SEA-OVERFLOW-CHNNL      1.00   0.55  0.00  0.00  0.45  0.00  0.00  0.00  0.00  0.00 
   
   
  ************************* 
  Conduit Surcharge Summary 
  ************************* 
   
  ---------------------------------------------------------------------------- 
                                                           Hours        Hours  
                         --------- Hours Full --------   Above Full   Capacity 
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited 
  ---------------------------------------------------------------------------- 
  001-002                     4.13      4.13      4.82      0.01         0.01 







  002-003                     4.82      4.82      5.15      0.01         2.52 
  003-004                     4.33      5.15      4.33      2.00         4.33 
  004-005                     3.82      4.33      3.82      0.01         3.82 
  206-207                     0.01      0.01      0.18      0.01         0.01 
  207-208                     0.01      0.02      0.01      0.01         0.01 
  208-209                     0.01      0.01     23.23      0.01         0.01 
  109-110                     0.01      0.01     23.25      0.01         0.01 
  302-303                     0.22      0.22      0.33      0.01         0.14 
  402-405                     1.59      1.59      1.78      0.01         0.01 
  403-404                     1.20      1.20      1.33      0.01         0.01 
  404-405                     1.33      1.33      1.51      0.01         0.01 
  405-406                     1.51      1.51      1.92      0.01         0.01 
  406-407                     2.10      2.10      3.15      0.01         0.60 
  005-006-SB                  3.82      3.82     18.58      0.01         0.01 
  303-RET-POND                0.01      0.33      0.01      0.01         0.01 
  401A-402                    1.27      1.27      1.59      0.01         0.01 
  407a-OUTFAL001              2.16     11.91      2.16      2.16         2.16 
  401-401A                    1.10      1.10      1.27      0.01         0.01 
  407-407A                    2.17      2.17      3.65      0.01         0.01 
  A1-A2                       0.86      0.86      0.92      0.01         0.01 
  A2-403                      0.92      0.92      1.41      0.01         0.01 
  C-A2                        0.79      0.79      0.92      0.01         0.01 
  CALTRANS-INLT               0.01      0.01     19.07      0.01         0.01 
  SeaFD-206                   0.22     11.80      0.22      0.36         0.22 
   
 
  Analysis begun on:  Fri Mar 30 11:16:08 2018 
  Analysis ended on:  Fri Mar 30 11:16:20 2018 
  Total elapsed time: 00:00:12 
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EXECUTIVE SUMMARY  


This Final Design document is an appendix of the Final Closure Plan for the North 
Cement Kiln Dust (CKD) area at the Davenport Cement Plant (referred to in this report 
as the project).  Our Final Design presents the results of our site observations; 
subsurface explorations and geotechnical soil testing are included in Attachments C-1 
and C-2.  We applied these sources of data to develop our material strength 
parameters.  Those strength parameters were then used in calculations and as 
computer modeling input for our stability analyses.  Our calculations and final results 
from computer modeling are described herein, with supporting information provided in 
Attachments C-3 through C-5, and were used to develop the final design plans and 
specifications. 


1.0 INTRODUCTION 


This document presents our final design data and calculations in support of the Final 
Closure Plan for the North Cement Kiln Dust (CKD) area located at the CEMEX 
Davenport Cement Plant (Plant) in Davenport, California.  The locations of the 
Davenport Site and the North CKD Closure Area are described and presented in the 
main body of the Final Closure Plan submittal.  Our most recent “Conceptual Final CKD 
Closure Plan and Post Closure Monitoring and Maintenance Plan, North CKD Area,” 
dated April 13, 2017 included partial design calculations for:  a) shotcrete and soil nailed 
wall design and b) dynamic stability of the proposed liner cap and cover system.  
Completing these calculations required site specific data that we have recently collected 
as described in this design report. 


We have completed site specific observations of the surface and subsurface conditions 
at the project site.  The collection of data included, observations of a) surface and b) 
subsurface groundwater seepage occurring since initial work in 2002.  We provide data 
and conditions of soil and groundwater as exposed in 25 test pits (TP) in the upland 
area to the north east of the CKD. Approximate test pit locations are shown on Figure 
C-1, and their relative position near the North CKD Area is depicted on Figure C-2. 
Figures C-3 through C-5 present example photographs from selected test pit 
excavations. 
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We also include observations, material logs, and results of Standard Penetration 
Testing (SPT) from two geotechnical boreholes that were advanced near the proposed 
shotcrete covered soil nailed wall at the west end of the CKD closure area, on Figure C-
6.  The two geotechnical borings were advanced between January 30 and February 2, 
2018, to provide information on the subsurface conditions in the vicinity of the soil nailed 
wall, providing additional information to characterize the soil conditions behind the 
proposed soil nail wall and determine the depth to bedrock (mudstone). 


The surface and sub-surface data was then used as input for our design analyses.  
These analyses included a stability assessment of the: a) likely trench side walls along 
the Bypass Pipe alignment, b) shotcrete soil nailed wall, c) cap/cover system and d) 
lined perimeter ditch side slopes.  The response of site features and their deformation 
due to a design-level seismic event were also evaluated.  The results of these analyses 
are provided below in this report, figures and attachments.  


2.0 SURFACE AND SUB-SURFACE CONDITIONS 


2.1 Surface Conditions and Topography  


The project area is contained with-in the Pacific Coast Range foothills.  The coast line is 
less than one half mile to the west of the North CKD closure area.  The topography 
slopes generally to the west and is controlled by erosional terraces that are cut by 
stream channel valleys.  Elevations on the project range from about 115 feet at the 
Retention Pond to about 287 feet along the North Pond Bypass Pipe.  The bases for all 
vertical elevations and horizontal coordinates are described on Sheet C1 of the Closure 
Plans. 


2.2 Geology and Sub-surface Conditions 


The geology in the area of the project was most recently mapped in a compilation by 
Brabb (et al. 1997).  The compiled map shows the following geology units as presented 
in the map descriptions:  


a. Undifferentiated coastal terrace surficial deposits described as: “semi 
consolidated, moderately well sorted marine sand with thin, discontinuous 
gravel-rich layers.  May be overlain by poorly sorted fluvial and colluvial 
silt, sand and gravel.” 
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b. Sedimentary Rocks of the Santa Cruz Mudstone: “Medium to thick-bedded 
and faintly laminated, blocky-weathering, pale-yellowish-brown siliceous 
organic mudstone.”  This rock mass is shown as dipping at between about 
10 and 20 degrees to the southwest.  


We observed characteristics similar to both of these mapped units in the test pit 
explorations northeast of the CKD Areas 1 and 2. 


2.3 Test Pit Explorations  


We completed 25 test pit excavations on September 11, 2017 to various depths of 
refusal.  The locations of the test pits were just west of the planned Bypass Pipeline 
(Bypass) and were surveyed after completion.  The test pit locations are shown on the 
map of Figure C-1 and on the site plan of Figure C-2; the test pit logs are provided in 
Attachment C-1.  The results of our observations are provided to: a) help with bidding 
for material excavations along the Bypass Pipe and b) document materials that will be 
excavated for use in construction and/or removed from the project site after excavation. 


2.4 Engineering Soil Units Observed in Test Pits  


The engineering soil units are site specific and grouped by similar engineering features 
and conditions that are important for characterizing relative soil strength parameters 
along the North Pond Bypass.  In addition to relative strength parameters the soil units 
provide us with design input for estimates of such things as: a) rock density/rippability, 
b) erosion potential if used for engineered fill and c) potential use for other applications 
required to complete the closure such as for the Vegetative Soil Layer, Protective Cover 
Soil (PCS), Bypass drainage swale backfill or armoring.  Representative grab samples 
were selected for classification in the soil laboratory.  The Unified Soil Classification 
System (USCS) designations provided on the test pit logs (in Attachment C-1) are for 
the soil particles up to gravel sizes (if present).  Attachment C-1 includes a guide to 
USCS soil description methods and terminology for reference.  The engineering soil 
units are grouped into the following and presented in rough stratigraphic order (upper 
most first): 
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2.4.1  Unit A – Topsoil  


We observed topsoil at the surface of all the explorations.  Topsoil was typically 2 to 3 
feet thick and reached a maximum depth in TP 24 of 5.0 feet.  We describe the topsoil 
as light brown to black, loose to compact silt with some clay lenses and a trace of 
organics.  The topsoil has a low plasticity and the USCS designation is ML to CH as 
shown in the soil laboratory results for Lab Sample ID 17-242 and 17-243. 


2.4.2  Unit B1 – Construction Debris Fill  


We observed construction debris fill in test pits (TP) 3 through 14 reaching a maximum 
depth of 16.9 feet in TP 8.  The fill was light brown to red brown, loose to compact with 
varying amounts of debris.  The debris consisted of steel bars, steel channel sections, 
pipe, bricks, plastic sheeting, wood, concrete and rock fragments.  The largest concrete 
and rock fragments measured up to about 4 feet in diameter and were typically tabular 
or rectangular in shape. Figure C-3 shows an example of construction debris excavated 
from one of the test pits. 


2.4.3  Unit B2 – Cement Kiln Dust (CKD) Fill  


CKD was exposed in TP 8 between depths of 1.2 and 4.0 feet.  The CKD was similar to 
that exposed in Area 3.  The CKD was light blue-gray, compact to dense silt, USCS 
designation from field classifications was ML. 


2.4.4  Unit C – Residual Native Soil  


The residual native soil was excavated in TP 1 through 3 and 14 through 25.  This soil 
unit was weathered to highly weathered.  Soil descriptions ranged from loose to 
progressively very dense with depth, white, tan and red brown, sandy silt to fine sand 
and iron stained.  The USCS classification varies: SM and SP to SW as shown in the 
soil laboratory results for Lab Sample ID 17-240 and 17-241. 


2.4.5  Unit D – Rock  


Native rock (Mudstone) was observed in most all test pits with the exception of TP 3, 5, 
and 8.  The excavations typically ended with refusal on rock and the maximum depth of 
rock was observed in TP 4 at 17.2 feet.  Two explorations penetrated through rock and 
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into residual soil, TP 14 and 19.  We describe the rock as pinkish to dark brown and tan 
to black, weathered to fresh, medium dense to hard, iron stained rock.  The upper few 
feet often breaks into cobble and boulder sizes with rectangular slabs up to 3 and 4 feet 
in maximum dimension. Figures C-4 and C-5 show examples of weathered rock 
encountered in test pit excavations. 


2.5 Groundwater Seepage  


We observed minor ground water seepage conditions in TP 11 at a depth of 4.8 feet, TP 
12 between 8.6 and 9.0 feet and in TP 13 at 10.0 feet.  All the test pits were left open 
and TP 11 and TP 12 collected about 1 inch of ponded water in the bottom of the 
excavation after 7 hours with no caving.  Minor caving was observed in TP 1, 10 and 13 
but did not appear to be related to seepage. 


2.6 Borehole Explorations  


We sub-contracted with a local geotechnical drilling company to collect subsurface 
information from two boreholes extended into the CKD near the west end of the Closure 
project, at the locations shown on Figure C-6.  The information was used to characterize 
the soil and seepage conditions in the CKD and to also determine the depth to native 
soil/rock upslope and behind the proposed soil nailed wall.   


The geotechnical borings were conducted on January 30 through February 2, 2018.  
The exploration and testing program included the following: 


• Clearing underground utilities with the public “one-call” system 
• Advancing two soil borings (designated BH1 and BH2) at selected locations on 


the site 
• Obtaining SPT blow counts for each sampled interval 
• Retrieving material samples at selected intervals 


The two borings were performed along the top of the existing CKD western slope in the 
vicinity of the proposed soil nail wall.  Boring depths were 110 feet and 141.5 feet below 
ground surface to extend through the CKD deposits and reach underlying materials and 
bedrock.  The number, location, and depth of explorations were selected based on the 
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known site conditions and site access.  Sampling was conducted every 5 feet, or 
otherwise as determined necessary by the on-site field team. 


The boring logs are presented in Attachment C-2.  It was observed that subsurface 
materials consisted mainly of CKD, in the form of hard silt, with laminations of hard 
cemented silt throughout.  BH1 encountered CKD to a maximum depth of 110.0 feet 
(elevation 120 feet) where it was terminated at refusal on native mudstone bedrock.  
BH2 was also extended through the same CKD strata to a maximum refusal depth of 
141.5 feet (elevation 118.5 feet), also reaching native mudstone bedrock.  


Laminations and lenses of medium stiff and stiff CKD were encountered sporadically 
throughout the CKD deposit.  Lenses of perched groundwater were also observed, as 
noted in the boring logs, but were found to be, at most, half a foot thick and dry 
underneath, likely due to underlying relatively impermeable interbeds of cemented CKD.  


Deep soil samples in both borings were observed by the field team for the possible 
presence of a deep “fill material”, or similar, layer underlying the CKD, as was noted at 
the base of boring log PZ-13, performed in 1996 by RMC Lonestar at the base of the 
valley immediately downhill of the North CKD Area (near the former Carpenter Shop 
and Lime Building). While neither of the recently completed borings BH1 nor BH2 
encountered a similar “fill material”, a layer of similar material representing deposits that 
may have existed prior to the placement of CKD (artificial fill, or naturally eroded 
colluvium) was incorporated into our stability model below the face of the North CKD 
Area’s western slope. While there is little available information regarding the potential 
extent of such a layer below and beyond the toe of the CKD slope – aside from the 
nearby borings and known surface deposits – its presence had little effect on our 
stability results, as presented later in this report. 


Groundwater seepage conditions appeared minor in the boreholes, defined by wet 
conditions encountered at the following depth intervals, each of which encompassed a 
fraction of a foot: 


• In BH1: Seepage conditions observed over 0.3 to 0.5-foot intervals, between 
depths of 30.2 and 30.5 feet and 105.0 and 105.5 feet (elevations of 199.8 and 
199.5 feet and 125 and 124.5 feet, respectively) 
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• In BH2: Seepage conditions observed over a 0.3-foot interval between depths of 
65.2 and 65.5 feet (elevations of 194.8 and 194.5 feet, respectively) 


Over the course of drilling activities covering 2 days at each hole, enough seepage at 
those intervals ran down the sides of the borehole to wet the drill rods but water did not 
accumulate in the bottom of the hole.  With the exceptions of the minor areas of 
apparent seepage previously mentioned, we did not observe any conditions indicating 
the presence of groundwater.  


2.7 Laboratory Testing 


A total of 40 soil samples were collected from the two borings (BH1 and BH2) using a 
split-spoon sampler, and five soil samples were submitted for geotechnical analysis to 
an independent geotechnical laboratory, AAR Testing Laboratory, Inc., of Redmond, 
Washington.  The soil samples were analyzed for the following parameters: 


• Atterberg limits (ASTM Standard D4318) 
• Particle size (ASTM Standard D422) 


General testing procedures and testing results as generated by the laboratories are 
provided after the borehole logs in Attachment C-2.   


The laboratory results indicate that all five samples were silty sands (SM, per the USCS 
classification system).  In-field observations and manual reworking of the material 
implied that it was generally silty in nature, as indicated the preceding section.  The 
difference between the field observations and the laboratory identification is likely due to 
the cemented nature of the silt particles.  It is possible that cementation between 
particles, not broken apart during the sieve analysis, led to larger grain sizes being 
indicated by the laboratory findings. 
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3.0 INPUT FOR DESIGN  


3.1 Subsurface Conditions Adjacent to the Bypass Pipe 


In the area of the Bypass the contractor should plan to grub, strip topsoil and stock pile 
this material for use in the topsoil cover of the cap and cover system in the North CKD 
Area.  Considering that a rock drainage swale is designed along the surface of the new 
By-pass pipe, the topsoil likely will not be needed to complete the final constructed 
surface.  Assuming the construction debris fill is not of any use in the current mixed 
state the debris encountered along the pipe excavation will have to be removed from 
the project site to a landfill.   


Over-excavation of rock likely will be required along approximately 350 lineal feet of the 
pipe alignment based on preliminary estimates.  We anticipate that rock excavation will 
be required to depths of about 5 feet and can likely be accomplished with a large 
excavator and “ram-hoe” or breaker bar attachment.  In our opinion, based on 
observations of the open cuts, trench stability should not pose a significant safety issue 
during construction provided standard support measures (such as the use of a trench 
box) are used during construction. However, the contractor has ultimate responsibility 
for trench stability since they are in direct control of the means and methods of work, 
and they may encounter differing subsurface conditions between the locations where 
test pits were excavated. Therefore, the contractor should plan to use stable side slopes 
and/or provide appropriate shoring as needed to maintain safe working conditions. 


3.2 Subsurface Conditions East of the Proposed Shotcrete Wall 


Based on the findings of the subsurface investigation using the borehole observations, 
data and soil testing, the current design is feasible.  Specifically, soil conditions are 
appropriate for installing grout encased soil nails and the proposed steel reinforced 
shotcrete wall appropriate for cover of the steep slope on the west end of Area 3.  
Further discussion of soil properties selected for design analysis is presented in 
Sections 4.0 and 5.0. 


Our interpretation of the geology east of the soil nailed wall is based on the previously 
discussed borehole information and earlier, undated topographic maps of the valley as it 
existed before deposition of the CKD.  Based on our site knowledge, the valley floor is 
very narrow and “v-shaped” rising up in elevation to the east.  Thus the critical cross 
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sections used for our stability analyses were selected at the most conservative location 
where the CKD deposit is thickest.  It is important to note that the geological profiles 
shown in Attachment C-5 are aligned through the center of the old valley.  The 
thickness of CKD rapidly decreases north and south (in and out of the page) of this 
critical section.  Likewise, as the old valley floor rises to the east, the thickness of CKD 
diminishes with further distance from the soil nailed wall.  Thus, our stability analyses 
represent the site’s “worst-case” stability scenario; all reported Factors of Safety 
associated with the CKD improve greatly in all directions away from the modeled critical 
section. 


4.0 SHOTCRETE AND SOIL NAILED WALL DESIGN 


4.1 General 


This section describes the analyses used for the design of the soil nail wall and the 
calculations presented in Attachment C-3. 


We followed the Service Load Design (SLD) method provided in the FHWA manual 
(FHWA 1996).  This approach incorporates the following elements: 


• Slip surface limiting equilibrium computations; 
• The strength of the nail head, tendon, and pullout resistance; 
• Allowable loads for the nail tendon, the nail head system, and the pullout 


resistance, with the factor of safety to be applied to the soil strength; 
• Procedures for limiting wall deformation; and 
• Design of the soil nails and the wall facing as an integrated soil nail wall 


system. 


4.2 Design Assumptions 


We were directed to complete calculations, plans, and specifications to allow support of 
the previously described slope.  We have made several assumptions in completing our 
work and a selection of the more critical of these are provided below: 


We have assumed that ARC will be included in any future discussions or design 
modifications that incorporate contractor methods and sequence that are different from 
those specified; including architectural wall features or surface water collection systems.  
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Failure to include ARC in the on-going design and construction of such features may 
compromise our assumptions and potentially jeopardize our design. 


Typical nailed wall lateral movement for this type of project in similar conditions is within 
about 1/2 to 3/4 inch at the top of the wall and decreases with depth.  This movement is 
dependent on the actual subsurface conditions encountered and 
installation/construction methods. 


We designed the soil nailed system to support general construction surcharge loads of 
150 pounds per square foot (psf) to accommodate the typical surcharge loading from 
installation equipment situated around the top of project. 


We have not accounted for any crane loadings and if any cranes are used on the site 
the outriggers should be placed on footings following recommendations by ARC.  


Cut slopes in the upper portion of the wall may encounter loose fill material from utility 
trenches.  Before nail installation the contractor shall verify utility locations and depths.  
Any differences from those assumed should be immediately brought to our attention to 
evaluate the impact to the design. 


Excavating within 5 horizontal feet of more than 2 feet in depth immediately below the 
bottom of the lowest lift of the shotcrete wall for footings shall not occur unless approved 
by ARC. 


4.3 Nail Design 


We used the program Goldnail Version 3.11 to analyze the required nail lengths, 
tendon strengths, and nail head strength factor.  The program is a slip surface, slope 
stability model based on satisfying the overall limit equilibrium of individual free bodies 
defined by circular slip surfaces.  This method considers the limiting pullout capacity of 
the nails on both the wall and non-wall sides of the failure surface.  It also allows the 
structural face capacity of the wall facing to be incorporated into the analysis. 


We selected a critical representative cross section to determine the nail geometry and 
strength. The program analyses a series of failure surfaces and calculates the nail 







CEMEX - Davenport North CKD Area Final Geotechnical Design J-045-05-16 
July 27, 2018   


  


 
A D A M S  R e s o u r c e  C o n s u l t a n t s  C o m p a n y   


PO Box 1770 / Duvall, Washington 98019-1770 / Tel 425.788-3244 / Fax 888-248-8629 / www.AdamsResource.com 
   Page 11 of 51 


forces and lengths for each surface. The output of the program consists of the greatest 
nail forces necessary for stability of the wall system. 


The factors used in the analyses are based on current temporary SLD conditions, as 
presented in the FHWA manual (FHWA 1996) and are presented in Table 1: 


Table 1 
Service Load Design (SLD) Design Factors used in Soil Nail Analysis 


 SLD Permanent Wall 


Static (Dynamic) 
Factors of Safety 


SLD Permanent Wall 


Strength Factor 


Friction Angle 1.5 (1.1) -- 


Soil Cohesion 1.5 (1.1) -- 


Adhesion -- 0.5 


Nail Tendon -- 0.55 


Nail Head -- 0.67 


 


In Attachment C-3, we present the input and output of the design software program.  In 
general, the upper row of nails is spaced 2 to 3 feet below the top of the wall, and the 
second row within about 6 feet of the first, followed by 6-horizontal by 6-foot vertical 
spacing below that portion of the wall.  Other spacing was dictated by considering the 
FHWA recommended maximum distance from the bottom row to the bottom of the wall, 
and the geometry of the wall. 
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4.4 Nail Head and Facing Design 


The required critical nail head capacities are based on the soil nail analyses (again, as 
presented in Attachment C-3).  There are two failure modes considered in the design 
approach: (1) facing flexure; and (2) facing punching shear. 


The facing consists of a 6.0-inch thick shotcrete wall, with centered welded wire fabric 
with a grid of 4-inches by 4-inches (W2.9 x W2.9).  In addition, two 2’-6” long grade 60, 
#4 reinforcement bars are placed vertically and one continuous horizontal bar behind 
the 8 x 8 x ¾ inch thick bearing plate to serve as bearing bars and waler respectively.  
The soil nail shoring plans should be consulted for additional details with regards to 
headed studs and the shotcrete facing.  The shotcrete compressive strength for design 
is required to be f’c = 4,000 psi.   


5.0 LINER CAP AND COVER SEISMIC DESIGN 


This section discusses and presents the results of the following analyses performed to 
evaluate the stability and behavior of the proposed CKD cover system: 


• Development of seismic design parameters  
• Static slope stability  
• Seismic slope stability 
• Slope deformation analysis (for marginal or low factors of safety) 


Construction Drawings sheet N2 depicts the planned geometry of the soil nail wall, and 
overall site topography is provided by drawing sheet C3.  The site will be regraded to a 
13.3 percent (7.6 degree) slope prior to placement of the cover system, while the 
proposed soil nail wall will be installed along the western slope.  


Stability analyses were conducted in compliance with California Code of Requirements 
(CCR) Title 27 requirements for closure of Class II solid waste facilities. Specifically, the 
evaluation followed the multiple steps identified in CCR Title 27, Section 21750.f.5 for 
Stability Analysis. Consistent with this section of the CCR, seismic design parameters, 
including determination of an appropriate peak ground acceleration (PGA), were 
developed by incorporating regional and local seismic conditions and faulting, site-
specific surface and subsurface conditions, and application of established industry 
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procedures in the form of the American Society of Civil Engineering Hazard Assessment 
Tool (ASCE 2017).  


As required by Subsection (A) of the subject CCR section, procedures, assumptions, 
and computer software used in the analyses are described below. As required by 
Subsection (B), several different analyses were performed for critical slopes and 
features, including the incorporation of geomembranes into the design cover. 
Liquefiable or unstable foundation areas were not evident at the site and therefore did 
not warrant incorporation into the analysis.  


Subsection (C) of the CCR section 21750.f.5 lists steps required for the stability 
analysis. Each step was followed explicitly, as follows: 


• The analysis, and this report, were prepared in accordance with relevant industry 
standards.  Seismic parameters were selected for conditions consistent with the 
CCR Title 27 definition of maximum credible earthquake (MCE); “the maximum 
earthquake that appears capable of occurring under the presently known 
geologic framework”.  


• The applicable PGA was determined to be 0.566g, as detailed in Attachment C-4 
(memorandum titled Seismic Evaluation and Pseudostatic Coefficient Derivation 
for North Cement Kiln Dust (CKD) Area, CEMEX Davenport Facility; Anchor QEA 
2018). Attachment C-4 also includes a review of local and regional earthquakes 
during historic times, and the location of active major faults, in support of this 
PGA determination. No reduction factors (peer-reviewed or otherwise) were 
applied. 


• The results of surface and subsurface investigations of the site are presented 
herein, along with the selection of engineering properties of relevant soil layers 
and underlying foundation materials. 


• The location of slopes analyzed, relevant calculations, are discussed in Section 4 
(for the soil nail system) and in Section 5 (for the soil cover). Figure C-6 identifies 
the critical slope profile used for analysis of the CKD west slope and soil nail 
system. 
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• Profiles of the critical slope geometry, including pertinent soil layers and planned 
features, are included in graphical form within Appendices C-3 and C-5.   


5.1 Stability of CKD and Soil Nail Wall Slope  


The stability of the existing and designed CKD area slopes was evaluated using limit 
equilibrium methods as implemented by the Rocscience SLIDE 7.0 software (SLIDE; 
Rocscience 2016).  The analysis is intended to provide a reasonable indication of the 
overall stability of a slope, and is generally accepted as the standard of practice for this 
type of assessment. Selected outputs from the slope stability analyses, including the 
critical slope profile, are compiled in Attachment C-5 and are referenced in the 
discussion below.  


A rigid, perfectly plastic soil model is used in the limit equilibrium analysis performed by 
SLIDE.  The assumptions inherent to this model are that the anticipated sliding mass 
remains rigid (i.e., non-deformable) and that the soil strength along the slip plane is fully 
mobilized at failure.  


The inter-slice force functions used in the SLIDE analysis followed the Morgenstern and 
Price (1965) and Spencer (1967) methods.  These two methods satisfy both force and 
moment equilibrium and are commonly used in practice.  The analysis modeled the 
long-term condition (drained soil strength) rather than the short-term condition 
(undrained soil strength), due to the unsaturated state of the site.  


A representative geologic cross section was developed for the North CKD area for use 
in the analysis. The geological profile that was developed and used in the SLIDE 
computer program is depicted on Figure C-6 in Attachment C-5. The cross section was 
created using the existing topography information (as shown on Sheets C2 and N3 in 
the Design Plans) and includes the proposed soil nail wall and planned regrading of the 
CKD. The cross-sectional profile selected for analysis was the same as was used for 
the soil nail design analysis; it was located through the highest portion of the CKD 
western slope, where the toe of the slope reaches the base of the valley. This selected 
profile location is conservative because the majority of the sloping face is shorter; the 
valley sides slope upward on either side (north and south) of the profile.   


Subsurface stratigraphy utilized in the geologic model was derived from the borings 
conducted for the program. Based on the subsurface investigations performed, the 
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analysis assumed that the soil strata observed in the two soil borings extends uniformly 
across the site, and that a singular set of soil properties would be appropriate for 
modeling the CKD. A layer of pre-existing fill or colluvium material was incorporated into 
the profile below the CKD deposit, as discussed above in Section 2.6. 


The soil properties assumed for the Soil Cover, CKD, and underlying fill layer and 
mudstone bedrock are summarized in Table 2. The friction angles were determined 
using typical values and correlations to SPT blow counts as recommended by NAVFAC 
(1986) design guidance. Additional information on the derivation of estimated values is 
as follows: 


• A friction angle of 32 degrees was selected for the Protective Cover Soil, since 
the low permeability soil will be compacted to at least 90 percent maximum dry 
density with field verification testing.  


• For the CKD, properties were selected to represent the apparent variability of the 
material and the inconsistent occurrence of laminations and cementation 
observed throughout. A friction angle of 38 degrees was applied to the CKD 
because the material was noted as having blow counts (N) of 50 for less than 6 
inches of penetration. This value is considered conservative as many correlations 
provide friction angles of 40 degrees or more for the blow counts observed.  


• A potential layer of underlying Fill (or natural colluvium with similar properties) 
was integrated into the slope stability profile, as a material deposit that may have 
preceded the placement of CKD. Although not specifically observed in our 
borings, we applied estimated properties to this layer based on past explorations 
by others (PZ-13 performed in 1996) and assumed it to be a medium dense 
granular material. 


• A friction angle of 40 degrees was used for the underlying mudstone bedrock, 
and is considered a typical value for a slightly fractured sedimentary rock. This 
friction angle, used without any cohesion value, is considered to be significantly 
conservative, because in reality the mudstone bedrock would feature a significant 
shear strength. 


The cover thickness was modeled as two feet thick, consistent with the project’s design 
intent and with CCR Title 27 Section 21090 for Landfill Closure.  The maximum slope of 
the regraded site is planned be no steeper than 13.3 percent (7.6 degree).  
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Table 2  
Geotechnical Design Parameters used for Slope Stability Analysis 


Material Unit Weight (ɣ), pcf 


Drained Conditions 


Cohesion (c’), psf 
Friction Angle (φ’), 


degrees 


Protective Cover Soil 120 - 32 


CKD  115 50 38 


Fill underlying CKD1 120 - 33 


Mudstone 125 - 40 


Notes: 
c’: effective cohesion 
Φ’: effective friction angle 
ɣ: unit weight 
pcf: pounds per cubic foot 
psf: pounds per square foot 
 
1. Fill layer was not directly observed in recently completed borings BH-1 and BH-2, but may be present in some areas based on 


nearby explorations completed by others in the past. 


 


The critical cross-sectional profile was evaluated by applying a long-term (drained) 
condition to be representative of the following scenarios: 


• Existing Condition (Pre-Cover Placement)  
• Post-Construction of Site Cover – Static Condition  
• Post-Construction of Site Cover – Pseudo-Static (seismic) Condition  


For the pseudo-static (seismic) condition analysis, the selected PGA of 0.566g was 
applied, by translating it into a constant horizontal force via application of a pseudo-
static coefficient. The resulting ‘pseudo-static’ formulation of a constant horizontal 
acceleration is 0.283g, suitable for use in limit equilibrium analyses. For more 
discussion on this analytical requirement, see Anchor QEA (2018), provided in 
Attachment C-4.  


The minimum target factor of safety for engineered slopes under dynamic (seismic) 
conditions is 1.5 per CCR Title 27; unless a more rigorous analytical method can be 
used to provide a quantified estimate of the magnitude of movement. (That element of 
the code is relevant to the analysis presented here; an estimated magnitude of 
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movement is presented and discussed in this report.)  The factors of safety 
corresponding to the most critical slip surfaces are presented in Table 3.  
Representative outputs from the slope stability analysis are presented in Figures C-5.1, 
5.2, and 5.3 in Attachment C-5.  


Table 3  
Summary of Slope Stability Factors of Safety1  


Area 


Existing Conditions 
prior to Soil Nail 


Wall Construction 
(See Figure C-5.1) 


Constructed Soil Nail 
Wall – Static Analysis 


(See Figure C-5.2) 


Constructed Soil Nail Wall – 
Seismic Analysis 
(See Figure C-5.3) 


Area 3 CKD West Slope 
(Typical Cross Section) 


1.274  1.599 to 1.605  0.922 to 0.923  


Note: 
1. Factors of safety against slope movement as determined by SLIDE using the Spencer and GLE/Morgenstern-Price analysis 


methods 


 


Under static conditions, the calculated factor of safety (1.6) exceeds commonly applied 
safety expectations. However, under dynamic conditions (for an MCE-level seismic 
event), the calculated factor of safety was well below the threshold of 1.5 prescribed by 
CCR Title 27, and below a value of 1.0, implying slope movement. Therefore, per the 
provisions of CCR Title 27, Section 21750-f.5.D, a more rigorous analytical method was 
necessary to provide a quantified estimate of the magnitude of potential movement 
associated with an earthquake, as presented in the next section.   


5.2 Seismic Slope Deformation 
An estimation of the expected slope deformation due to a design seismic event was 
evaluated using the U.S. Geological Survey (USGS) Seismic Landslide Movement 
Model, as applied by Earthquake Records (SLAMMER) software (Jibson 2013).  This 
program conducts permanent-deformation analysis of slopes to estimate slope behavior 
during earthquakes. 


For this site, the Newmark analysis (Newmark 1965) was conducted for a magnitude 
7.5 earthquake, with an anticipated ground surface acceleration of 0.566g, as described 
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in Attachment C-4.  Additionally, the site critical seismic yield acceleration was 
determined to be 0.263g using SLIDE, as presented in Figure C-5.4.   


Using these inputs, and the simplified empirical models in SLAMMER (Rathje and 
Saygili 2008 and 2009; Jibson 2007; Ambraseys and Menu 1988), the estimated 
displacement ranges between less than one-half of an inch, to as much as 5 inches. 
This result is consistent with methods described by Makdisi and Seed (1978), which 
results in a mid-range displacement estimate of about 4 to 5 inches for a magnitude 7.5 
event.  


The seismic deformation analysis indicates that ground motion during an MCE seismic 
event is not expected to result in a significant degree of slope movement. Up to five 
inches of deformation appears to be a manageable and repairable amount for the slope 
and the soil nail wall. The lack of critical, publicly accessible structures in and around 
the North CKD Area will facilitate the ability to accommodate and manage slope 
movements that may occur in a seismic event.  


We expect that the overall amount of movement in an MCE event can be 
accommodated without jeopardizing the integrity of the CKD Area foundation or the 
drainage structures that convey stormwater from, and around, the constructed cover. 
Some cracking and displacement of surface soils may occur, which can be repaired with 
surface regrading. The drainage net and geomembrane liner may undergo localized 
disturbance as well, although these materials are designed with the ability to flex and 
elongate, which will help to mitigate damages. LLDPE, in particular, has a relatively high 
strain tolerance - many products can withstand elongation of up to 250 percent, which is 
within the range of strain expected from up to five inches of overall displacement.  


5.3 Stability Analysis of Soil and Geocomposite Cover 


In addition to overall slope stability, the stability of the cover materials (soils and 
geosynthetic materials) was also assessed for installation and long-term stability on 
sloping subgrades.  The key parameters of interest for these analyses are the friction 
angle of the soils and the interface friction angle between materials.  These parameters 
are a function of soil particle size and shape, relative density of the soils, and the 
roughness of the geosynthetic surfaces.  
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The protective cover soil (PCS) will consist of a general fill composed of sandy silt, with 
a minimum thickness of 18 inches underlying an 8-inch vegetated soil layer.  Underlying 
the PCS is a geocomposite drainage net layer, composed of an HDPE drainage net 
encapsulated between two non-woven geotextile layers.  The total cover thickness is 
expected to be a minimum of two feet, and a relative density of 90 percent is specified 
for the PCS (ARC 2017).  Based on data summarized by the Naval Facilities 
Engineering Command (NAVFAC 1986) and geosynthetic interface friction angles 
estimated by Koerner (2012), the friction angles for the various interfaces incorporated 
into the cover are summarized in Table 4.   


Table 4  
Parameters for Infinite Slope Analysis 


 
Material Type Estimated Friction Angle (φ’)1, 


degrees 


CKD – LLDPE Interface2 22 


LLDPE – Geonet Interface2 28 


Geonet – PCS Interface2 26 


Protective Cover Soil (PCS)3,4 32 


Notes: 
1 Φ’: effective friction angle 
2 Consistent with Koerner (2012) 
3 Assumed to be placed and compacted to 90percent relative density, per construction requirements 
4 Consistent with NAVFAC (1986) 


 


Using these interface angles, the factor of safety for slope stability can be calculated 
using infinite slope theory (USACE 2003) as follows for dry cohesionless materials:  
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Equation 1 


𝐹𝐹𝐹𝐹 =  
𝑡𝑡𝑡𝑡𝑡𝑡 𝜑𝜑′
𝑡𝑡𝑡𝑡𝑡𝑡 𝛼𝛼


 


where: 
 
FS = factor of safety 
φ’ = interface friction angle  
α = slope angle 


 


Table 5 summarizes the calculated factors of safety for the engineered cover, for the 
modeled failure surfaces associated with each of the cover material layers, using the 
friction angle values discussed above. 


Table 5  
Summary of Factors of Safety for Cover Layer Components on Slope  


Cover Material FS for 13.3Percent Slope 


CKD – LLDPE Interface 3.0 


LLDPE – Geonet Interface 4.0 


Geonet – PCS Interface  3.7 


Protective Cover Soil (PCS) 4.7 


Notes: 
1. Factor of safety against slope movement 


 


The typical minimum target factor of safety for engineered slopes for long-term 
conditions is 1.5 based on U.S. Army Corps of Engineers recommendations 
(USACE 2003).  All materials placed on a 13.3 percent slope or flatter exceed this target 
factor of safety (i.e., 1.5).  Interface friction angles greater than 12 degrees would meet 
the target factor of safety of 1.5.  
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In addition to infinite slope analyses, the stability of the cover system was verified using 
limit equilibrium analysis as applied by the SLIDE software program (Rocscience 2016).  
Representative outputs from the slope stability analysis are presented in Figures C-5.4 
and C-5.5 in Attachment C-5. The resulting factors of safety are summarized in Table 6, 
below. 


Table 6  
CKD Cover Slope Stability Factors of Safety1  


Area 
Constructed CKD 


Cover– Static Analysis 
Constructed CKD Cover– 


Seismic Analysis 


North CKD Cover 
(Cross Section A-A’) 


4.7 1.4 


Note: 
1. Factor of safety against slope movement 


 


Although the predicted factor of safety under seismic conditions is slightly less than the 
value of 1.5 mandated by CCR Title 27, displacement analysis conducted in the same 
manner as described in Section 5.3 indicates that the overall slope deflection will be, at 
most, only a quarter of an inch.  


Geocomposite elements will also be incorporated into the side slopes of drainage 
ditches and swales. The ditches and swales will typically be 1 to 2.5 feet in depth, with 
side slopes inclined at 2 horizontal to 1 vertical (2H:1V on the Plans). The sides will be 
lined with crushed rock filling 6-inch-thick geocells, which will contribute a relatively high 
friction angle (40 to 45 degrees).  


The geocomposite drainage layer beneath the crushed rock will be placed over 
compacted subgrade. It is expected to receive support from anchoring below crushed 
rock and shotcrete on both sides of the ditch, as well as passive support at the base of 
the ditch. Note that the stability of the ditch side slopes may be influenced by other 
factors beyond the geotechnical considerations, such as installation damages, 
maintenance activities, excessive flow or debris, etc. 
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6.0 CONSTRUCTION OVERSIGHT RECOMMENDATIONS 


The design engineer should be made available to address geotechnical considerations 
that may arise during the course of construction. During active material placement and 
compaction prior to placement of the cover system and PCS, the design engineer 
and/or construction manager (or selected representative) should evaluate the suitability 
of on-site or import soils for use as fill as well as the observing lift thickness and 
compaction of the fill.   


The purpose of these observations is to observe compliance with the design concepts, 
assumptions, specifications, and/or recommendations.  These observations will also 
allow design changes, or evaluation of appropriate construction measures, in the event 
that conditions differ from those anticipated prior to the start of construction.  


7.0 USE OF THIS DESIGN PACKAGE 


This design package is for the exclusive use of RMC Pacific Materials, LLC for specific 
application to the subject property and site.  We completed this design in accordance 
with generally accepted geotechnical practices for the nature and conditions of the work 
completed in the same or similar localities, at the time the work was performed.  We 
make no other warranty, express or implied. 


The assumptions and analyses made here are broad and applied to a large area.  The 
slope stability analyses are limited to the proposed soil nail wall design currently 
presented.  Any modifications to the soil nail height or slope, or modifications to the nail 
lengths, spacing, inclination, or size would also affect the results of the analyses 
conducted.  Any design changes may affect the analyses discussed in this report. 


Subsurface soil conditions interpreted from our observations and explorations 
accomplished at the site and soils properties inferred from the field and tests formed the 
basis for developing our soil nail wall design.  The nature and extent of variations in 
subsurface conditions between the explorations and groundwater conditions with time 
may not become evident until construction.  If variations then appear evident, it will be 
necessary for ARC to re-evaluate this design.  We recommend that contingencies for 
unanticipated conditions be included during construction to confirm the conditions 
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indicated by the explorations and/or provide corrective recommendations adapted to the 
conditions identified during the work. 
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Figure C-1: Survey Map Showing Test Pit locations near the Bypass Pipeline alignment.  
 
All locations and dimensions shown are approximate.  
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Figure C-2: Approximate Locations of Test Pits Relative to CKD Deposit Areas.  
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Figure C-3: Test Pit 5 example of excavated construction debris. View Northward.  
  







CEMEX - Davenport North CKD Area Final Geotechnical Design J-045-05-16 
July 27, 2018   


  


 
A D A M S  R e s o u r c e  C o n s u l t a n t s  C o m p a n y   


PO Box 1770 / Duvall, Washington 98019-1770 / Tel 425.788-3244 / Fax 888-248-8629 / www.AdamsResource.com 
   Page 29 of 51 


 
 


Figure C-4: Test Pit 24 example of cut slope stand-up in excavated topsoil through 
weathered rock. 
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Figure C-5: Test Pit 25 example of excavation in weathered rock (Mudstone). View toward 
west. 
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Figure C-6: Approximate Locations of Geotechnical Borings (BH) and Profile for Stability 
Analysis. 
 
Shotcrete Wall shown by Hatched Area.  
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ATTACHMENT C-1 
 


GEOTECHINCAL TEST PIT LOGS 
 AND TESTING RESULTS  
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Test Pit 1 (TP-1) 
Ground Elevation: 285.8 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 2.5 Soil Unit A: Light Brown, Loose, SILT with Trace Some Gray 


Angular Rock Gravel Grading with Depth.  Mottled Coloring 
from 1.5 to 2.5 feet. (Topsoil), (USCS = ML)  


2.5 to 8.0 Soil Unit C: Dark Brown to Black, Damp, Loose to Medium 
Dense, SILT with Trace Gray Angular Boulders.  Iron 
Staining. (Residual), (USCS = ML) 


8.0 to 13.0 Soil Unit D: Light Brown to Black, Medium Dense, Angular 
Gravel to Cobbles.  Heavy Iron Staining. (Mudstone) 


TP-1 Terminated 09-11-2017 at 13.0 feet, refusal on rock. 
No Groundwater Seepage. 
Minor Caving from 2.5 to 8.0 feet. 
 


Test Pit 2 (TP-2) 
Ground Elevation: 287.3 feet 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 2.0 Soil Unit A: Light Brown, Loose to Medium Dense, SILT, 


(Topsoil). (USCS = ML)  
2.0 to 5.5 Soil Unit C: Dark Brown, Medium Dense, SILT, little sand 


with Trace Angular Gravel. (Residual), (USCS = ML to SM) 
5.5 to 14.0 Soil Unit D: Light Brown to Black, Medium Dense to Dense, 


Angular Gravel to Cobbles.  Little Staining. (Mudstone) 
TP-2 Terminated 09-11-2017 at 14.0 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
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Test Pit 3 (TP-3) 
Ground Elevation: 286.8 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.5 Soil Unit A: Light Brown, Loose to Medium Dense, SILT, 


some sand.  (Topsoil), (USCS = ML)  
1.5 to 5.0 Soil Unit B1: Brown, Loose to Medium Dense, SILT, some 


Angular Gravel few Rebar (Fill).  (USCS = ML) 
5.0 to 11.0 Soil Unit C: Brown, Medium Dense to Dense, SILT and 


Weathered Rock fragments increase at depth ranges from 
Angular Cobbles to Boulders.  (Residual)  (USCS = ML to 
SM) 


11.0 to 17.0 Soil Unit C: White to Reddish Brown, SAND, Iron Stained, 
Trace Wood Fragments.  (Residual) (USCS = SP) 


TP-3 Terminated 09-11-2017 at 17.0 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 4 (TP-4) 
Ground Elevation: 286.6 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.5 Soil Unit A: Light Brown, Loose, SILT, trace sand, (Topsoil), 


(USCS = ML)  
1.5 to 5.0 Soil Unit B1: Light Brown, Loose, SILT and Weathered 


Angular Gravel, trace Angular Cobbles, few Rebar, Concrete 
Boulders and Metal Pipe, (Fill), (USCS = ML) 
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5.0 to 16.0 Soil Unit B1: Light Brown, Loose to Medium Dense,  SILT 
and  Angular Gravel, few Concrete Boulders, (Fill), (USCS = 
ML) 


16.0 to 17.2 Soil Unit D: Pinkish to Red Brown, Very Dense Rock, 
(Mudstone). 


 TP-4 Terminated 09-11-2017 at 17.2 feet, refusal on rock. 
Groundwater Seepage at 16.0 feet after exposed for 3 hours. 
No Caving. 


 
Test Pit 5 (TP-5) 
Ground Elevation: 286.0 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.5 Soil Unit A: Light Brown, Loose, SILT, little sand, (Topsoil), 


(USCS = ML to SM)  
1.5 to 8.0 Soil Unit B1: Light Brown, Loose to Medium Dense, SILT 


little sand, angular boulders, bricks, wood and rebar at 
depth, (Fill), (USCS = ML to SM) 


TP-5 Terminated 09-11-2017 at 8.0 feet, refusal on rock fragments. 
No Groundwater Seepage. 
No Caving. 


 
Test Pit 6 (TP-6) 
Ground Elevation: 285.5 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.6 Soil Unit A: Light Brown, Loose, SILT, little sand, trace wood, 


(Topsoil), (USCS = ML to SM)  
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1.6 to 3.0 Soil Unit B1: Light Brown, Loose to Medium Dense, SILT 
little sand and gravel, wood and metal at depth, (Fill), (USCS 
= ML to SM) 


3.0 to 8.5 Soil Unit B1: Light Brown, Loose to Medium Dense, SILT 
little sand and gravel, bricks, wood and metal pipe at depth, 
(Fill), (USCS = ML to SM) 


TP-6 Terminated 09-11-2017 at 8.5 feet, refusal on rock fragments. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 7 (TP-7) 
Ground Elevation: 284.5 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 2.0 Soil Unit A: Light Brown, Loose, SILT, little sand, trace wood 


and angular gravel, (Topsoil), (USCS = ML to SM)  
2.0 to 13.2 Soil Unit B1: Light Brown, Loose to Medium Dense, SILT 


little sand, gravel and cobbles, wood, concrete and metal at 
depth, (Fill), (USCS = ML to SM) 


13.2 to 15.8 Soil Unit D: Pinkish, Dense, Rock (Mudstone). 
TP-7 Terminated 09-11-2017 at 15.8 feet, refusal on rock fragments. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 8 (TP-8) 
Ground Elevation: 282.9 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
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       0.0 to 1.0 Soil Unit A: Light Brown, Loose, SILT, little sand, and trace 
angular gravel, (Topsoil), (USCS = ML to SM)  


1.0 to 2.0 Soil Unit B2: Light Brown, Medium Dense, SILT trace 
reddish cobbles and silty gravel, (CKD Fill), (USCS = ML) 


2.0  to 4.0 Soil Unit B2: Light Blue Gray, Medium Dense to Dense, 
SILT, (CKD Fill).  (USCS = ML) 


4.0  to 16.9 Soil Unit B1: Brown, Loose to Medium Dense, SILT and 
Gravel with trace wood, (Fill), (USCS = ML) 


TP-8 Terminated 09-11-2017 at 16.9 feet, refusal on rock fragments. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 9 (TP-9) 
Ground Elevation: 281.2 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.0 Soil Unit A: Light Brown to Black, Loose, SILT, little sand, 


(Topsoil), (USCS = ML to SM)  
1.0 to 9.8 Soil Unit B1: Light Brown, Loose to Medium Dense, SILT, 


bricks, and concrete angular cobbles, (Fill), (USCS = ML) 
9.8 to 16.1 Soil Unit C: Light Brown, Dense to Very Dense, Rock, 


fractures into 1 to 2inch slabs, iron staining, (Mudstone). 
TP-9 Terminated 09-11-2017 at 16.1 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 10 (TP-10) 
Ground Elevation: 279.0 feet 
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Observation Depths Description of Subsurface Conditions 
(feet)   


       0.0 to 1.2 Soil Unit A: Light Brown, Loose, SILT, little sand, (Topsoil), 
(USCS = ML to SM)  


1.2 to 7.0 Soil Unit B1: Light Brown, Loose to Medium Dense, SILT, 
with angular cobbles and boulders, (Fill), (USCS = ML) 


7.0 to 8.7 Soil Unit C: Light Brown, Very Dense, Rock, iron staining. 
(Mudstone). 


TP-10 Terminated 09-11-2017 at 8.7 feet, refusal on rock bedding plane. 
No Groundwater Seepage. 
Minor Caving. 
 


Test Pit 11 (TP-11) 
Ground Elevation: 277.5 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.3 Soil Unit A: Light Brown, Loose, SILT, little sand, (Topsoil), 


(USCS = ML to SM)  
1.3 to 8.0 Soil Unit B1: Light Brown, Loose to Medium Dense, SILT, 


with plastic sheeting, steel rods at 4.8 feet, angular cobbles 
and boulders, (Fill), (USCS = ML) 


8.0 to 14.0 Soil Unit D: Pinkish, Very Dense, Rock, (Mudstone) 
14.0 to 16.0 Soil Unit D: Pinkish, Very Dense, Rock, (Fossiliferous 


Mudstone) 
TP-11 Terminated 09-11-2017 at 16.0 feet, refusal on rock. 
Groundwater Seepage at 4.8 feet and 1-inch deep accumulation after 7 hours. 
No Caving. 
 


Test Pit 12 (TP-12) 







CEMEX - Davenport North CKD Area Final Geotechnical Design J-045-05-16 
July 27, 2018   


  


 
A D A M S  R e s o u r c e  C o n s u l t a n t s  C o m p a n y   


PO Box 1770 / Duvall, Washington 98019-1770 / Tel 425.788-3244 / Fax 888-248-8629 / www.AdamsResource.com 
   Page 39 of 51 


Ground Elevation: 275.7 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.5 Soil Unit A: Light Brown, Loose, SILT, little sand, (Topsoil). 


(USCS = ML to SM)  
1.5 to 10.7 Soil Unit B1: Light Brown to Black, Loose to Medium Dense, 


SILT, with plastic sheeting, (Fill), (USCS = ML) 
10.7 to 16.8 Soil Unit D: Pinkish, Very Dense, Rock, (Mudstone) 
TP-12 Terminated 09-11-2017 at 16.8 feet, refusal on rock. 
Groundwater Seepage at 8.6 to 9.0 feet.  1-inch deep water after 7 hours. 
No Caving. 


 
Test Pit 13 (TP-13) 
Ground Elevation: 274.6 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.4 Soil Unit A: Light Brown, Loose, SILT, little sand, (Topsoil), 


(USCS = ML to SM)  
1.4 to 11.0 Soil Unit B1: Light Brown to Black, Loose to Medium Dense, 


SILT, with plastic sheeting, steel bars, (Fill), (USCS = ML) 
11.0 to 15.7 Soil Unit D: Tan, Very Dense, Rock, iron staining.  


(Mudstone) 
TP-13 Terminated 09-11-2017 at 15.7 feet, refusal on rock. 
Minor Groundwater Seepage at 10.0 feet.  No accumulation/ponding. 
Minor Caving 8.0 to 11.0 feet. 


 
Test Pit 14 (TP-14) 
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Ground Elevation: 274.0 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 0.9 Soil Unit A: Light Brown, Loose, SILT, little sand, (Topsoil), 


(USCS = ML to SM)  
0.9 to 3.5 Soil Unit B1: Light Brown to Black, Loose to Medium Dense, 


SILT, with plastic sheeting, steel bars, trace cobbles, (Fill), 
(USCS = ML) 


3.5 to 6.5 Soil Unit C: Dark Brown to Black, Medium Dense, SILT, 
(Residual), (USCS = ML) 


6.5 to 9.0 Soil Unit D: Tan, Very Dense, Rock, slight iron staining,  
(Mudstone) 


9.0 to 15.5 Soil Unit C: Dark Brown to Black, Medium Dense, SILT, 
(Residual), (USCS = ML) 


TP-14 Terminated 09-11-2017 at 15.5 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 15 (TP-15) 
Ground Elevation: 273.4 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.6 Soil Unit A: Dark Brown, Loose, SILT, (Topsoil), (USCS = 


ML)  
1.6 to 6.0 Soil Unit C: Tan, Medium Dense, SILT with fine sand, iron 


staining (Residual), (USCS = ML to SW-SM) 
6.0 to 6.6 Soil Unit D: Tan, Very Dense, Rock, slight iron staining, 


(Mudstone) 
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TP-15 Terminated 09-11-2017 at 6.6 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 16 (TP-16) 
Ground Elevation: 273.4 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 2.1 Soil Unit A: Dark Brown, Loose, SILT, (Topsoil), (USCS = 


ML)  
2.1 to 9.3 Soil Unit C: Tan, Medium Dense, SILT with fine sand, iron 


staining, (Residual), (USCS = ML to SM) 
9.3 to 10.3 Soil Unit D: Tan, Very Dense, Rock, (Mudstone) 
TP-16 Terminated 09-11-2017 at 10.3 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 17 (TP-17) 
Ground Elevation: 274.2 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.8 Soil Unit A: Dark Brown, Loose, SILT, (Topsoil), (USCS = 


ML)  
1.8 to 7.1 Soil Unit C: Tan, Medium Dense, SILT with fine sand, iron 


staining, (Residual), (USCS = ML to SM) 
7.1 to 9.0 Soil Unit D: Tan, Very Dense, Rock, (Mudstone) 
TP-17 Terminated 09-11-2017 at 9.0 feet, refusal on rock. 
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No Groundwater Seepage. 
No Caving. 
 


Test Pit 18 (TP-18) 
Ground Elevation: 272.0 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 4.0 Soil Unit A: Dark Brown, Loose, clayey SILT, (Topsoil), 


(USCS = ML)  
4.0 to 5.2 Soil Unit C: Gray, Medium Dense, SILT and fine sand, 


(Residual), (USCS = ML to SM) 
5.2 to 6.8 Soil Unit C: Tan, Medium Dense, SILT and fine sand, iron 


staining, (Residual), (USCS = ML to SM) 
6.8 to 7.1  Soil Unit D: Tan, Very Dense, Rock, (Mudstone) 
TP-18 Terminated 09-11-2017 at 7.1 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 19 (TP-19) 
Ground Elevation: 270.7 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.8 Soil Unit A: Dark Brown, Loose, SILT, (Topsoil), (USCS = 


ML)  
1.8 to 6.0 Soil Unit C: Gray, Medium Dense, SILT and fine sand, 


(Residual Soil), (USCS = ML to SM) 
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6.0 to 8.6 Soil Unit C: Tan, Medium Dense, SILT and fine sand, iron 
staining, (Residual), (USCS = ML to SM) 


8.6 to 13.0   Soil Unit D: Tan, Very Dense, Rock, (Mudstone) 
13.0 to 18.4 Soil Unit C: Brown, Medium Dense, clayey SILT and fine 


sand, iron staining, (Residual), (USCS = ML) 
 
TP-19 Terminated 09-11-2017 at 18.4 feet. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 20 (TP-20) 
Ground Elevation: 270.1 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.5 Soil Unit A: Dark Brown, Loose, SILT, (Topsoil), (USCS = 


ML)  
1.5 to 3.5 Soil Unit D: Tan, Very Dense, Rock, (Mudstone) 
TP-20 Terminated 09-11-2017 at 3.5 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 21 (TP-21) 
Ground Elevation: 271.2 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 2.5 Soil Unit A: Dark Brown, Loose, SILT, (Topsoil), (USCS = 


ML)  
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2.5 to 13.5 Soil Unit C: Tan, Medium Dense, SILT with fine sand, iron 
staining, (Residual), (USCS = ML to SM) 


13.5 to 15.0 Soil Unit D: Tan, Very Dense, Rock, (Mudstone) 
TP-21 Terminated 09-11-2017 at 15.0 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 22 (TP-22) 
Ground Elevation: 272.0 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 3.0 Soil Unit A: Dark Brown, Loose, clayey SILT, (Topsoil) 


(USCS = ML)  
3.0 to 6.3 Soil Unit C: Gray, Medium Dense, SILT and fine sand, 


(Residual), (USCS = ML to SM) 
6.3 to 13.0 Soil Unit C: Tan, Medium Dense, SILT and fine sand, iron 


staining, (Residual), (USCS = ML to SM) 
13.0 to 14.0 Soil Unit D: Dark Brown, Very Dense, Weathered Rock, 


(Mudstone) 
TP-22 Terminated 09-11-2017 at 14.0 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 23 (TP-23) 
Ground Elevation: 272.5 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
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       0.0 to 3.0 Soil Unit A: Dark Brown, Loose, clayey SILT, (Topsoil). 
(USCS = ML TO CH)  


3.0 to 6.6 Soil Unit C: Mottled Tan, Medium Dense, SILT and fine 
sand, (Residual), (USCS = ML to SM) 


6.6 to 9.2 Soil Unit C: Red Brown, Medium Dense, SILT and fine sand, 
iron staining, (Residual), (USCS = ML to SM) 


9.2 to 10.5 Soil Unit D: Dark Brown, Very Dense, Weathered Rock, 
(Mudstone) 


TP-23 Terminated 09-11-2017 at 10.5 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
 


Test Pit 24 (TP-24) 
Ground Elevation: 271.0 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 1.5 Soil Unit A: Gray Brown, Loose, SILT, (Topsoil), (USCS = 


ML)  
1.5 to 5.0 Soil Unit A: Light Brown, Loose, SILT some sand (Topsoil), 


(USCS = ML to SM)  
5.0 to 5.6 Soil Unit C: Mottled Tan, Medium Dense, SILT and fine 


sand, (Residual), (USCS = ML to SP-SM) 
5.6 to 8.5 Soil Unit C: Red Brown, Medium Dense, SILT and fine sand, 


iron staining, (Residual), (USCS = ML to SP-SM) 
8.5 to 10.0 Soil Unit D: Dark Brown, Very Dense, Weathered Rock, 


(Mudstone) 
TP-24 Terminated 09-11-2017 at 10.5 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
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Test Pit 25 (TP-25) 
Ground Elevation: 268.2 feet 
 
Observation Depths Description of Subsurface Conditions 


(feet)   
       0.0 to 2.8 Soil Unit A: Gray Brown, Loose, SILT, (Topsoil), (USCS = 


ML)  
2.8 to 5.8 Soil Unit C: Mottled Tan, Medium Dense, SILT and fine 


sand, (Residual), (USCS = ML to SM) 
5.8 to 10.6 Soil Unit C: Red Brown, Medium Dense, SILT and fine sand, 


iron staining, (Residual), (USCS = ML to SM) 
10.6 to 12.0 Soil Unit D: Dark Brown, Very Dense, Weathered Rock, 


(Mudstone) 
TP-25 Terminated 09-11-2017 at 10.5 feet, refusal on rock. 
No Groundwater Seepage. 
No Caving. 
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ATTACHMENT C-2 
 


GEOTECHINCAL BOREHOLE LOGS 
 AND TESTING RESULTS 
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BH1-SS03
@1010


1 of 6


@ 16.4 feet:  hard cementation present.


1.8


1.5


1.3


12
35
38
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16
37
38


16.2 to 20.0 feet:  SILT (ML), grades back to CKD.


BH1-SS02
@0950


15.5 to 16.2 feet:  SILT (ML), lense of white,
crystallized, cemented silt with sand.  Crystallized
into gravel-sized particles.  Pockets of CKD
throughout.


SS


SS


SS


PROJECT NAME


5.0-6.5
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14.5-16.0
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0
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@ 16.3 feet:  lamination of brown, dry to damp silt
with coarse to medium sand (<5%), 0.1' thick.


10


BH1


97


97


100


100


90


100


0 to 15.5 feet:  SILT (ML), hard, dry to damp,
purplish gray silt, cement kiln dust (CKD).


@ 10.0 feet:  same as above.
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Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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38/3"


PROJECT NAME


30.0 to 30.2 feet:  SILT (ML), hard, moist, brown silt
with low plasticity.


@ 30.2 feet:  perched groundwater observed.
30.2 to 30.5 feet:  SILT (ML), soft, wet, light brown.
30.5 to 35.0 feet:  SILT (ML)
@ 30.5 feet:  white crystallized rock, can break with


high finger strength.


35.0 to 58.0 feet:  SILT (ML), hard, dry, brown,
slightly sandy silt with trace gravel, gravel
consisting of white crystallized fragments.


1.0


1.2


0.5


0.3


@ 20.8 feet:  lense of hard, dry, white crystallized
powder.


SS


ADAMS-2.gds:2.03/15/18.ADAMS-2...181732-01.01


20.0-21.07
38/5"


SS 12
38/4"


BH1-SS07
@1120


BH1-SS06
@1100


BH1-SS05
@1040


BH1-SS04
@1025


31/3"


20.0 to 30.0 feet:  SILT (ML), very stiff, dry, brown,
with trace gravel, gravel is crystallized white
mineral.


SS
15


25.0-25.8


30.0-30.3


35.0-35.3


5


0


0


0


0


0


1


0
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0


@ 20.9 feet:  grades back to CKD, as on previous
page.
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PAGECEMEX Facility, Davenport, California
Adams Resource Consultants Company


Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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ADAMS-2.gds:2.03/15/18.ADAMS-2...181732-01.01


31/3"


10
31/5"


BH1-SS08
@1140


BH1-SS09
@1200


BH1-SS10
@1310


BH1-SS11
@1340
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5
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BH1
LOCATION 3 of 6
DRILLED BY


40.0-41.5


DRILL METHOD


SS


45.0-46.5


50.0-50.5


55.0-56.0


10


10


10


10


10


10


80


9
17
16


80


110.0 ft.


35.0 to 58.0 feet:  SILT (ML), continued.  Grades to
very stiff, damp, and more gravel.


@ 45.0 feet:  same as above.


@ 50.0 feet:  grades to hard, oxidation present.


@ 52.0 feet:  woven blue fabric debris observed.


@ 55.0 feet:  no oxidation or fabric.  Metal fragment.


58.0 to 65.0 feet:  SILT (ML), hard, dry, purplish
gray (CKD).


1.5


1.5


0.3


80


CEMEX Facility, Davenport, California
C. Janisch


SAMPLING
METHOD


BLOW
COUNTS


Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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BH1-SS14
@1440


4 of 6


1.5


1.5


0.8


6
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7
38/4"


66.0 to 80.0 feet:  SILT (ML), very stiff, dry,
purple-gray silt (CKD).


BH1-SS13
@1419


65.5 to 66.0 feet:  SILT (ML), transition to purplish
hue, decrease in sand and gravel content.
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SS


SS


50.0-61.5


BORING NO.
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@ 70.0 feet:  same as above.


100
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DEPTH
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88


100


100


58.0 to 65.0 feet:  SILT (ML), continued.


@ 60.9 feet:  pocket of cemented fines.


65.0 to 65.5 feet:  SILT (ML), very stiff, damp to
moist, gray, sandy, slightly gravelly silt.


@ 65.3 feet:  pocket of brown compacted fines.
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Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.


CEMEX Facility, Davenport, California PAGE
Cascade Drilling, Inc. LOGGED BY
Hollow Stem Auger TOTAL DEPTH
8 inches DATE COMPLETED


SAMPLING METHOD 2 in. by 1.5 ft. SPT


RECOVERY
(FEET)


REMARKS


65


70


75


80


FINES
%


2/2/18BOREHOLE DIAMETER
110.0 ft.DRILL METHOD
C. Janisch


GRA
%


SAMPLE
ID


D
EP


TH
IN


 F
EE


T LITHOLOGIC
DESCRIPTION


LOG OF EXPLORATORY BORING


SAND
%







ADAMS-2.gds:2.03/15/18.ADAMS-2...181732-01.01
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BH1-SS16
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BH1-SS17
@1600


BH1-SS18
@1620
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LOCATION 5 of 6


80.0-81.5


C. Janisch


SS
100


85.0-85.6


90.0-90.6


95.0-96.2


5


0


0


0


5


5


0


0


1.2


95


DRILL METHOD


100


80.0 to 90.5 feet:  SILT (ML), very stiff, damp,
greenish brown, with gravel and cemented green
silt pieces.


@ 80.0 to 90.0 feet:  drilling alternates between easy
and hard.


@ 80.8 to 81.1 feet:  lense of cemented SILT (ML),
green, can break with high finger pressure.


@ 85.0 feet:  grades to hard.


90.5 to 103.0 feet:  SILT (ML), hard, dry, purplish
gray silt (CKD).  Laminations of moderate
cementation present.


@ 95.0 feet:  grades to very stiff, no laminations.


@ 96.0 feet:  grades to hard, gray.


1.5 90


CEMEX Facility, Davenport, California
DRILLED BY


SAMPLING
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BLOW
COUNTS


Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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1.8
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38/3"


4
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50/42"


BH1-SS19
@1650


BH1-SS20
@0810


BH1-SS21
@0855


C. Janisch


SS


Total depth:  110.0 feet.


PROJECT NAME BORING NO.


100.0-
101.3


BH1
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SS


100


105.0-
106.5


110.0-
110.1
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0


0


0


0


20


0


0


100


100


90.5 to 103.0 feet:  SILT (ML), continued.
@ 100.0 feet:  grades to purple-gray.


@ 101.7 feet:  lamination of dark brown silt with
cemented fragments (silt-stone).


@ 102.0 feet:  end of boring 02/01/2018.  Resume
02/02/2018.


103.0 to 105.5 feet:  SANDY SILT (ML), stiff, wet,
black.  Perched groundwater observed.


105.5 to 105.6 feet:  SILT (ML), hard, dry,
cemented silt, black with green streaks
(silt-stone), fragmented.


105.6 to 110.0 feet:  SILT (ML), grades to
fragmented, brown cemented silt.


@ 110.0 feet:  brown rock fragments, same as
above.
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Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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BH2-SS02
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DEPTH
(FEET)


BH2-SS01


LOCATION 1 of 8
DRILLED BY C. Janisch
DRILL METHOD 141.5 ft.
BOREHOLE DIAMETER 1/31/18


5.0-6.5


BORING NO.


10.0-10.9


15.0-15.4
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10
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5


90


BH2-SS03


95


0 to 54.0 feet:  SANDY SILT (ML), hard, damp,
purplish gray, slightly sandy silt, cement kiln dust
(CKD).  Moderate cementation throughout.


@ 5.8 feet:  pocket of soft, moist, light brown clay.


@ 10.5 feet:  grades to less sandy, reddish hue, no
cementation.


@ 15.0 feet:  grades to purplish gray, laminations of
cemented silt present.
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Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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BH2-SS05


BH2-SS06
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@25'-35'
cuttings
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DRILL METHOD
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20.0-20.5


SS


10025.0-25.3
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35.0-36.3


36.3
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38/4"


10038/6"


100


100


0 to 54.0 feet:  SILT (ML), continued.


@ 23.0 feet:  grades to less sandy.


@ 36.0 feet:  laminations of hard, dry, brown silt, 1/8
to 1/4 inch.


@ 36.4 feet:  color change to white gray.
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141.5 ft.
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Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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DRILL METHOD 141.5 ft.
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45.0-45.85
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10.0 to 54.0 feet:  SILT (ML), continued.


55.0-56.5


0
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0


0
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100


BH2-SS09


BH2-SS08


54.0 to 56.3 feet:  SILT (ML), very stiff, dry, light
green, laminations of hard cemented green silt
present.


56.3 to 56.5 feet:  SILT (ML), very stiff, moist silt,
dark green with brown mottling, organic matter.


56.5 to 65.0 feet:  SILT (ML), very stiff, dry to
damp, green, olive, and brown silt, hard
cementation.


1.2
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13
31/4"
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METHOD
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1/31/18


Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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95
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56.5 to 65.0 feet:  SILT (ML), continued.


65.0 to 65.5 feet:  SILT (ML), moist, brown, stiff silt
(CAD).


@ 65.2 feet:  perched groundwater observed.
@ 65.2 feet:  grades to black, moist to wet.
65.5 to 67.5 feet:  SILT (ML)
@ 65.5 feet:  change to hard cemented silt, olive


green with black streaks.
67.5 to 141.5 feet:  SILT (ML), hard, dry, brown silt,


with hard cemented gravel-sized pieces.
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CEMEX Facility, Davenport, California
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Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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141.5 ft.


0 90.0-90.1


0 0 10067.5 to 141.5 feet:  SILT (ML), continued.


@ 83.0 feet:  end of boring 01/30/2018.  Resume
01/31/2018.


BORING NO.


0.4 31/4"


31/1.5"


BH2-SS13SS


SS @ 90.0 feet:  No recovery.


LOGGED BY


Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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@ 114.0 feet:  same as above.
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67.5 to 141.5 feet:  SILT (ML), continued.  Grades
to dark brown.
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Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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100.0 to 141.5 feet:  SILT (ML), continued.
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Hollow Stem Auger


Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.
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DRILL METHOD 141.5 ft.
BOREHOLE DIAMETER 1/31/18


RECOVERY
(FEET)


BH2


GRA
%


FINES
%


145


150


155


160


ADAMS-2.gds:2.03/15/18.ADAMS-2...181732-01.01


SS 141.0-
141.3


100.0 to 141.5 feet:  SILT (ML), continued.


Total depth:  141.5 feet.
0.5


8 of 8


BH2-SS17


LOCATION
PROJECT NAME BORING NO.


SAMPLE
DEPTH
(FEET)


REMARKS


38/3"


Hollow Stem Auger


Adams Resource Consultants Company
CEMEX Facility, Davenport, California PAGE


LOGGED BY
TOTAL DEPTH


8 inches DATE COMPLETED
SAMPLING METHOD 2 in. by 1.5 ft. SPT


Cascade Drilling, Inc.


LITHOLOGIC
DESCRIPTION


LOG OF EXPLORATORY BORING


SAMPLE
ID


SAND
%


Blow counts adjusted to standard 2-inch OD sampler.  Lithologic description and particle size distribution based on field observations in accordance with
ASTM DZ488.  Cuttings are highly moisture sensitive and have low remolded strength.


D
EP


TH
IN


 F
EE


T


LITHO-
LOGIC


COLUMN


SAMPLING
METHOD
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Tested By: Nick Averill Checked By: Nick Averill


BH-1 SS-01
silty sand


NV NP NP 58.9 31.2 SM


BH-1 SS-09
silty sand with gravel


36 27 9 39.2 21.3 SM


BH-1 SS-16
silty sand with gravel


NV NP NP 42.1 24.7 SM


BH-2 SS-02
silty sand


NV NP NP 59.4 39.2 SM


BH-2 SS-11
silty sand with gravel


NV NP NP 56.5 45.4 SM


17-664 Adams Resource


MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS


Project No. Client: Remarks:


Project:


A.A.R. Testing Laboratory, Inc.
.


Source: Project #J-045 Cemex Depth: 5'-6.5' Sample No.: 18-019


Source: Project #J-045 Cemex Depth: 45'-46.5' Sample No.: 18-020


Source: Project #J-045 Cemex Depth: 85'-86.5' Sample No.: 18-021


Source: Project #J-045 Cemex Depth: 10'-10.9' Sample No.: 18-022


Source: Project #J-045 Cemex Depth: 65'-65.7' Sample No.: 18-023
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LIQUID AND PLASTIC LIMITS TEST REPORT


2018 Laboratory Testing







A.A.R.
Testing


Laboratory, Inc.


(no specification provided)*


PL= LL= PI=


USCS (D 2487)= AASHTO (M 145)=


D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=


Remarks


BH-1 SS-01
silty sand


.75
.375
#4
#10
#40


#200
0.0347 mm.
0.0226 mm.
0.0134 mm.
0.0096 mm.
0.0069 mm.
0.0048 mm.
0.0034 mm.
0.0014 mm.


100.0
95.4
91.8
86.6
58.9
31.2
18.8
13.6


8.3
6.3
4.2
3.2
2.3
0.4


NP NV NP


SM A-2-4(0)


3.1553 1.7479 0.4495
0.2537 0.0698 0.0256
0.0163 27.62 0.67


2/5/2018 2/13/2018


Nick Averill


Nick Averill


Sr. Lab Technician


2/1/2018


Adams Resource


2018 Laboratory Testing


17-664


Material Description


Atterberg Limits (ASTM D 4318)


Classification


Coefficients


Date Received: Date Tested:


Tested By:


Checked By:


Title:


Date Sampled:Source of Sample: Project #J-045 Cemex Depth: 5'-6.5'
Sample Number: 18-019


Client:


Project:


Project No: .


Test Results (ASTM D 422 &  ASTM D 1140)
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A.A.R.
Testing


Laboratory, Inc.


(no specification provided)*


PL= LL= PI=


USCS (D 2487)= AASHTO (M 145)=


D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=


Remarks


BH-1 SS-09
silty sand with gravel


2
1


.75
.375
#4
#10
#40


#200
0.0321 mm.
0.0210 mm.
0.0124 mm.
0.0090 mm.
0.0065 mm.
0.0046 mm.
0.0032 mm.
0.0014 mm.


100.0
90.7
88.4
78.9
69.9
58.7
39.2
21.3
19.8
16.6
13.9
11.3


9.3
8.0
6.0
4.1


27 36 9


SM A-2-4(0)


23.3715 14.2831 2.2152
0.9990 0.2117 0.0154
0.0074 299.22 2.73


2/5/2018 2/13/2018


Nick Averill


Nick Averill


Sr. Lab Technician


2/1/2018


Adams Resource


2018 Laboratory Testing


17-664


Material Description


Atterberg Limits (ASTM D 4318)


Classification


Coefficients


Date Received: Date Tested:


Tested By:


Checked By:


Title:


Date Sampled:Source of Sample: Project #J-045 Cemex Depth: 45'-46.5'
Sample Number: 18-020


Client:


Project:


Project No: .


Test Results (ASTM D 422 &  ASTM D 1140)
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Size Finer (Percent) (X=Fail)
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A.A.R.
Testing


Laboratory, Inc.


(no specification provided)*


PL= LL= PI=


USCS (D 2487)= AASHTO (M 145)=


D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=


Remarks


BH-1 SS-16
silty sand with gravel


2
1


.75
.375
#4
#10
#40


#200
0.0329 mm.
0.0216 mm.
0.0127 mm.
0.0091 mm.
0.0065 mm.
0.0047 mm.
0.0033 mm.
0.0014 mm.


100.0
93.5
88.8
74.8
64.8
54.8
42.1
24.7
17.1
13.8
11.8


9.8
8.0
6.7
5.4
3.5


NP NV NP


SM A-1-b


20.3419 15.7137 3.1991
1.1662 0.1260 0.0257
0.0094 341.49 0.53


2/5/2018 2/13/2018


Nick Averill


Nick Averill


Sr. Lab Technician


2/1/2018


Adams Resource


2018 Laboratory Testing


17-664


Material Description


Atterberg Limits (ASTM D 4318)


Classification


Coefficients


Date Received: Date Tested:


Tested By:


Checked By:


Title:


Date Sampled:Source of Sample: Project #J-045 Cemex Depth: 85'-86.5'
Sample Number: 18-021


Client:


Project:


Project No: .


Test Results (ASTM D 422 &  ASTM D 1140)
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Size Finer (Percent) (X=Fail)


P
E


R
C


E
N


T
 F


IN
E


R


0


10


20


30


40


50


60


70


80


90


100


GRAIN SIZE - mm.


0.0010.010.1110100


% +3"
Coarse


% Gravel


Fine Coarse Medium


% Sand


Fine Silt


% Fines


Clay


0.0 11.2 24.0 10.0 12.7 17.4 17.8 6.9


6
 i
n


.


3
 i
n


.


2
 i
n


.


1
½


 i
n


.


1
 i
n


.


¾
 i
n


.


½
 i
n


.


3
/8


 i
n


.


#
4


#
1


0


#
2


0


#
3


0


#
4


0


#
6


0


#
1


0
0


#
1


4
0


#
2


0
0


Particle Size Distribution Report







A.A.R.
Testing


Laboratory, Inc.


(no specification provided)*


PL= LL= PI=


USCS (D 2487)= AASHTO (M 145)=


D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=


Remarks


BH-2 SS-02
silty sand


.75
.375
#4
#10
#40


#200
0.0322 mm.
0.0216 mm.
0.0130 mm.
0.0094 mm.
0.0067 mm.
0.0048 mm.
0.0033 mm.
0.0014 mm.


100.0
95.9
91.6
83.0
59.4
39.2
27.4
19.5
13.6


9.8
6.8
5.0
3.1
0.4


NP NV NP


SM A-4(0)


3.8769 2.3559 0.4436
0.2034 0.0373 0.0148
0.0096 46.33 0.33


2/5/2018 2/13/2018


Nick Averill


Nick Averill


Sr. Lab Technician


1/30/2018


Adams Resource


2018 Laboratory Testing


17-664


Material Description


Atterberg Limits (ASTM D 4318)


Classification


Coefficients


Date Received: Date Tested:


Tested By:


Checked By:


Title:


Date Sampled:Source of Sample: Project #J-045 Cemex Depth: 10'-10.9'
Sample Number: 18-022


Client:


Project:


Project No: .


Test Results (ASTM D 422 &  ASTM D 1140)
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Size Finer (Percent) (X=Fail)


P
E


R
C


E
N


T
 F


IN
E


R


0


10


20


30


40


50


60


70


80


90


100


GRAIN SIZE - mm.


0.0010.010.1110100


% +3"
Coarse


% Gravel


Fine Coarse Medium


% Sand


Fine Silt


% Fines


Clay


0.0 0.0 8.4 8.6 23.6 20.2 34.0 5.2


6
 i
n


.


3
 i
n


.


2
 i
n


.


1
½


 i
n


.


1
 i
n


.


¾
 i
n


.


½
 i
n


.


3
/8


 i
n


.


#
4


#
1


0


#
2


0


#
3


0


#
4


0


#
6


0


#
1


0
0


#
1


4
0


#
2


0
0


Particle Size Distribution Report







A.A.R.
Testing


Laboratory, Inc.


(no specification provided)*


PL= LL= PI=


USCS (D 2487)= AASHTO (M 145)=


D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=


Remarks


BH-2 SS-11
silty sand with gravel


1.5
1


.75
.375
#4
#10
#40


#200
0.0297 mm.
0.0196 mm.
0.0116 mm.
0.0085 mm.
0.0061 mm.
0.0044 mm.
0.0031 mm.
0.0013 mm.


100.0
95.1
95.1
86.5
78.5
68.6
56.5
45.4
31.9
27.7
24.5
21.1
18.6
17.0
13.7


9.6


NP NV NP


SM A-4(0)


11.8597 8.5263 0.7622
0.1192 0.0253 0.0035
0.0015 510.38 0.56


2/5/2018 2/13/2018


Nick Averill


Nick Averill


Sr. Lab Technician


1/30/2018


Adams Resource


2018 Laboratory Testing


17-664


Material Description


Atterberg Limits (ASTM D 4318)


Classification


Coefficients


Date Received: Date Tested:


Tested By:


Checked By:


Title:


Date Sampled:Source of Sample: Project #J-045 Cemex Depth: 65'-65.7'
Sample Number: 18-023


Client:


Project:


Project No: .


Test Results (ASTM D 422 &  ASTM D 1140)


Opening Percent Spec.* Pass?


Size Finer (Percent) (X=Fail)
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ATTACHMENT C-3 


 
SOIL NAILED WALL AND FACING CALCULATOINS 


  























































































CEMEX - Davenport North CKD Area Final Geotechnical Design J-045-05-16 
July 27, 2018   


  


 
A D A M S  R e s o u r c e  C o n s u l t a n t s  C o m p a n y   


PO Box 1770 / Duvall, Washington 98019-1770 / Tel 425.788-3244 / Fax 888-248-8629 / www.AdamsResource.com 
   Page 51 of 51 


 
 
 


ATTACHMENT C-4 
 


SEISMIC EVALUATION AND DETERMINATION OF PEAK GROUND 
ACCELERATION (ANCHOR QEA, 2018) 


 
 


  







Memorandum July 27, 2018 


 


720 Olive Way, Suite 1900 
Seattle, Washington 98101 


206.287.9130 
 


C:\Users\mwhelan\Documents\Cemex Davenport 2017\Cemex Davenport Seismic Response and PGA REVISED 7-27-18.docx  


To: Wayne Adams, P.E., Adams Resource Consultants 


From: Michael Whelan, P.E., and Casey Janisch, Anchor QEA 


cc: John Laplante, P.E., Anchor QEA 


Re: Seismic Evaluation and Determination of Peak Ground Acceleration (PGA) for North 
Cement Kiln Dust (CKD) Area, CEMEX Davenport Facility  


 
In support of completing the Closure Plan for the North Cement Kiln Dust (CKD) Area at the CEMEX 
Davenport Cement Plant (site), Anchor QEA has conducted an evaluation of appropriate seismic 
design factors, including determination of an expected peak ground acceleration at the site, and the 
application of a pseudostatic coefficient for representation of seismic loading.  


California’s Code of Regulations (CCR) Title 27 for Environmental Protection and Class II waste 
management units (CCR Title 27, Section 21750.f.5) mandates the determination of an expected peak 
ground acceleration (PGA) at the site, associated with the maximum credible earthquake (MCE). 
Furthermore, the determination of PGA is required to consider regional and local seismic conditions 
and faulting and is required to be done using an identified procedure or publication. 


Seismic Characteristics of Davenport and Surrounding Region 
The site is located in Davenport, California, on the central coast of California about 12 miles 
northwest of Santa Cruz and the northern end of Monterey Bay. The region is characterized by 
numerous known fault zones, all of which are manifestations of the northwest-southeast trending 
strike-slip contact between the North American and Pacific tectonic plates.  


The closest mapped active fault zone - the San Gregorio fault - is located approximately 3 miles west 
(offshore) of Davenport. Regionally, the most dominant and widespread being the historically active 
strike-slip San Andreas fault zone, along with the affiliated Zayante-Vergeles and Butano faults, all of 
which range from 10 to 16 miles northeast of Davenport. Slip rates along these faults vary, with the 
most historically active area being the main San Andreas fault itself; numerous smaller seismic events 
(with magnitudes ranging from 0.8 to 4.0) were noted over the course of one month in 1998 along 
the Zayante-Vergeles, on a segment previously considered inactive (Gallardo et al, 2004).  The Ben 
Lomond fault zone, located approximately 8 miles east, appears to have remained largely inactive in 
the Holocene epoch. 
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Historic earthquakes experienced at Santa Cruz and the region (from Earthquake Track; 
www.earthquaketrack.com/us-ca-santa-cruz) have occurred along the San Gregorio and San Andreas 
fault systems, including the following: 


• The 2014 South Napa earthquake (magnitude 6.0) centered north of San Pablo Bay, 
approximately 100 miles from Davenport 


• The 1989 Loma Prieta earthquake (magnitude 6.9) centered in the Santa Cruz Mountains, 
about 13 miles northeast of Davenport 


• Two earthquakes in 1926 originating in nearby Monterey Bay (magnitude 6.1) 


• The 1906 San Francisco Earthquake (magnitude 8.3) 


The seismic regime surrounding Davenport, Santa Cruz, Monterey Bay, and the Santa Cruz 
Mountains, as summarized above, clearly has the potential to contribute significant seismic activity to 
the project site. A full seismic analysis was therefore performed to determine the Maximum Credible 
Earthquake (MCE) that could be reasonably expected. 


Determination of Peak Ground Acceleration Corresponding to Maximum 
Credible Earthquake 
The United States Geological Survey (USGS) compiles site-specific earthquake records across the 
United States and globally, including records from the events listed above, under its National Seismic 
Hazard Mapping Project (USHMP; USGS 2014). This data compilation is used in concert with 
established seismic analysis methodologies by design committees including the Building Seismic 
Safety Committee, the American Society of Civil Engineers (ASCE), and the International Code 
Council, for inclusion in building codes, risk assessments, and other public policy applications. The 
analytical procedures that are codified through this approach represent the USHMP’s assessment of 
best-available data, models, and methods for site-specific seismic hazard assessments throughout 
the country. 


Anchor QEA’s seismic evaluation for the site was conducted using analytical procedures documented 
by ASCE in their Standard Document 7-16, Minimum Design Loads and Associated Criteria for 
Buildings and Other Structures (ASCE 2016), as made publicly available through the ASCE’s Hazard 
Assessment Tool (ASCE 2017). The Hazard Tool incorporates up-to-date seismic analysis and 
mapping provided by the USHMP, available online from USGS (2018). Using this information, it 
provides a site-specific design response spectrum for a Maximum Considered Earthquake (MCE), 
defined as the “most severe earthquake effects considered by this standard determined for the 
orientation that results in the largest maximum response to horizontal ground motions”, per ASCE 
design guidance (ASCE 2016, Section 11).  
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The Hazard Tool in fact applies a “risk targeted” form of the MCE ground acceleration (MCEr); this 
element was added to seismic engineering codes after 2012 in order to provide a more consistent 
level of seismic performance in national earthquake design (NEHRP 2012). In some areas, such as the 
San Francisco and Santa Cruz areas, the risk-targeted MCE acceleration is equal to, or slightly higher 
than, the MCE that would be derived without targeted risk incorporated. Therefore, the definitions of 
MCE and MCEr used by ASCE Standard 7-16 and the Hazard Tool are consistent with the Title 27 
definition of Maximum Credible Earthquake: “the maximum earthquake that appears capable of 
occurring under the presently known geologic framework”. Furthermore, since the Hazard 
Assessment Tool incorporates the seismic history of the vicinity and geologic province (through its 
integration of USHMP seismic records) and known earthquake records and the proximity of major 
faults, it represents a seismic evaluation procedure that is fully consistent with the design intent of 
CCR Title 27.  


Design earthquake ground motions (spectral response parameters) are further developed as two-
thirds of the corresponding MCE ground motions, per ASCE (2016). For inputs to the Hazard 
Assessment Tool, the site soil classification was determined, based on recently completed site 
investigations, to be a Class C for very dense soils having an average Standard Penetration Test blow 
count greater than 50. In addition, an Occupancy Category of I was selected, representing structures 
with no human occupancy (ASCE 2016)..  


Attachment 1 provides the output from the Hazard Assessment Tool’s estimated seismic response of 
the site. Using the design response spectrum, and application of Equation 1 (below), the applicable 
PGA for site design use was determined to be 0.566g.  


 


Equation 1 


PGA = 0.4 ∗ 𝑆𝑆𝐷𝐷𝐷𝐷 


PGA = 0.4 ∗ 1.416 𝑔𝑔 


PGA = 0.566 𝑔𝑔 


where: 
PGA = peak ground acceleration 
SDS = design earthquake spectral response acceleration parameter at short period 
g = acceleration due to gravity 
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Application of Peak Ground Acceleration to Slope Stability Analyses 
No site-specific, reduction or amplification factors were applied to the selected PGA because the 
selection of Site Class inherently accounts for site-specific soil conditions; instead, the full value of 
0.566g was assumed to apply. Because the PGA represents the peak acceleration, and actual 
accelerations in the soil mass occur as transient and continually changing (both in magnitude and 
direction) forces, standard seismic analysis using limit equilibrium methods includes translating the 
peak ground acceleration into an equivalent, constantly-acting, horizontal force also known as a 
pseudo-static coefficient. An overview of established literature regarding the selection of a pseudo-
static coefficient is provided by California Geological Survey (2008) and others; Seed (1979) originally 
suggested that pseudo-static coefficients of 0.1 to 0.15 were appropriate values, depending on the 
magnitude of the seismic event. For this work, recognizing more recent research and standard 
engineering practice, the pseudo-static coefficient was calculated as one-half (0.5) of the PGA to 
convert the PGA to a horizontal force in the limit-equilibrium analyses. This results in a pseudo-static 
coefficient of 0.283g.  
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ASCE 7 Hazards Report 


  







ASCE 7 Hazards Report
Address:
No Address at This 
Location


Standard: ASCE/SEI 7-16


Risk Category: I


Soil Class: C - Very Dense 
Soil and Soft Rock


Elevation: 101.94 ft (NAVD 88)


Latitude:
Longitude:


37.015


-122.199
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The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.


ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.


In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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Figure C-5.1 
Existing Condition – Static Analysis 
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Figure C-5.2 
Constructed Soil Nail Wall – Static Analysis 
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Figure C-5.3 
Constructed Soil Nail Wall – Seismic Analysis 


Final Geotechnical Design 
CEMEX Davenport North CDK Area 


Filepath: \\socal2\disneyland\PROJECTS\Cemex_dba_RMC_Pacific\Davenport_CKD_Closure (181732-01.01)\Deliverables\Stability Analysis\Appendix C_Geotech Report\Figures\Figure C-5.3.docx 


 







 


Figure C-5.4 
Constructed Soil Nail Wall – Critical Seismic Coefficient 
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Figure C-5.5 
Constructed CKD Cover – Static Analysis 
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Figure C-5.6 
Constructed CKD Cover – Seismic Analysis 


Final Geotechnical Design 
CEMEX Davenport North CDK Area 


Filepath: S:\PROJECTS\Cemex_dba_RMC_Pacific\Davenport_CKD_Closure\Stability Analysis\Appendix C\Figures\Figure C-5.6.docx 


 





		EXECUTIVE SUMMARY

		1.0 INTRODUCTION

		2.0 Surface and Sub-surface conditions

		2.1 Surface Conditions and Topography

		2.2 Geology and Sub-surface Conditions

		2.3 Test Pit Explorations

		2.4 Engineering Soil Units Observed in Test Pits

		2.4.1  Unit A – Topsoil

		2.4.2  Unit B1 – Construction Debris Fill

		2.4.3  Unit B2 – Cement Kiln Dust (CKD) Fill

		2.4.4  Unit C – Residual Native Soil

		2.4.5  Unit D – Rock



		2.5 Groundwater Seepage

		2.6 Borehole Explorations

		2.7 Laboratory Testing



		3.0 Input for Design

		3.1 Subsurface Conditions Adjacent to the Bypass Pipe

		3.2 Subsurface Conditions East of the Proposed Shotcrete Wall



		4.0 Shotcrete and Soil Nailed Wall Design

		4.1 General

		4.2 Design Assumptions

		4.3 Nail Design

		4.4 Nail Head and Facing Design



		5.0 Liner Cap and Cover seismic design

		5.1 Stability of CKD and Soil Nail Wall Slope

		5.2 Seismic Slope Deformation

		5.3 Stability Analysis of Soil and Geocomposite Cover



		7.0 Use of this design package

		8.0 SELECTED REFERENCES

		Figures C-5.1 through 5.6 with toe berm.pdf

		Figure C-5.1

		Figure C-5.2

		Figure C-5.3

		Figure C-5.4

		Figure C-5.5

		Figure C-5.6



		Cemex Davenport Seismic Response and PGA REVISED 7-27-18.pdf

		Seismic Characteristics of Davenport and Surrounding Region

		Determination of Peak Ground Acceleration Corresponding to Maximum Credible Earthquake

		Application of Peak Ground Acceleration to Slope Stability Analyses

		References

		Attachments












 


Washington 
Issaquah  |  Bellingham  |  Seattle 


 


Oregon 
Portland  |  Bend  |  Baker City 


 


California 
Oakland  |  Sacramento  |  Irvine 


 


 Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 


MULTI-SEASON CONSTRUCTION  
WET WEATHER PREPAREDNESS PLAN 


 
For 


 
RMC Pacific Materials, L.L.C.  


Facility Address: 
700 Highway 1 


Davenport, California 


Waste Discharge Requirements Order No.: 
R3-2018-0001 


Prepared by: 
Farallon Consulting, L.L.C. 


101 Parkshore Drive 
Folsom, California 95630 


Farallon PN: 1839-001 


March 30, 2018 



http://www.farallonconsulting.com/

http://www.farallonconsulting.com/





 


  


 


ii 
P:\1839 Adams Resource\1839001 Cemex Davenport\Reports\Wet Weather Prep Pln\2018 WWPP.docx  


Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 


TABLE OF CONTENTS  


ACRONYMS AND ABBREVIATIONS ........................................................................ iii 


1.0 WWPP REQUIREMENTS ............................................................................... 1-1 
1.1 INTRODUCTION ................................................................................... 1-1 
1.2 WWPP AVAILABILITY AND IMPLEMENTATION .......................... 1-1 
1.3 AMENDMENTS ..................................................................................... 1-1 


2.0 REPORTING REQUIREMENTS ................................................................... 2-1 


3.0 PROJECT INFORMATION ............................................................................ 3-1 
3.1 PROJECT AND SITE DESCRIPTION................................................... 3-1 


3.1.1 Site Description ............................................................................ 3-1 
3.1.2 Project Description....................................................................... 3-1 


3.2 STORMWATER RUN-ON FROM OFF-SITE AREAS ........................ 3-2 
3.3 CONSTRUCTION SCHEDULE ............................................................. 3-2 


4.0 BEST MANAGEMENT PRACTICES ............................................................ 4-1 
4.1 SCHEDULE FOR BEST MANAGEMENT PRACTICE 


IMPLEMENTATION .............................................................................. 4-1 
4.2 EROSION AND SEDIMENT CONTROL ............................................. 4-1 


4.2.1 Erosion Control ............................................................................ 4-1 
4.2.2 Sediment Control ......................................................................... 4-2 


5.0 BMP INSPECTION AND MAINTENANCE ................................................. 5-1 
 


TABLE 
Table 1 BMP Implementation Schedule 
 


APPENDICES 
Appendix A CASQA Stormwater BMP Fact Sheets 


Appendix B BMP Inspection Log 


Appendix C Completed Monitoring Forms 



http://www.farallonconsulting.com/

http://www.farallonconsulting.com/





 


  


 


iii 
P:\1839 Adams Resource\1839001 Cemex Davenport\Reports\Wet Weather Prep Pln\2018 WWPP.docx  


Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 


ACRONYMS  


BMPs best management practices  
CEMEX RMC Pacific Materials, L.L.C.  
CKD cement kiln dust 
Construction General Permit National Pollutant Discharge Elimination System General Permit 


for Storm Water Discharges Associated with Construction 
Activities 


cy cubic yards 
Farallon Farallon Consulting, L.L.C. 
Final Closure Plan Final North CKD Area Closure Plan and Postclosure Monitoring 


and Maintenance Plan, RMC Pacific Materials, LLC, 700 
Highway 1, Davenport, California dated April 1, 2018, prepared 
by Adams Resource Consultants Company 


Site CEMEX Davenport Cement Plant Cement Kiln Dust Landfills at 
700 Highway 1 in Davenport, California 


SWPPP Stormwater Pollution Prevention Plan 
WB State of California Regional Water Quality Control Board, 


Central Coast Region 
WDR  waste discharge requirements 
WWPP Wet Weather Preparedness Plan
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1.0 WWPP REQUIREMENTS 


 INTRODUCTION 


Farallon Consulting, L.L.C. (Farallon) has prepared this Multi-Season Construction Wet Weather 
Preparedness Plan (WWPP) to comply with provision E.21.b of the State of California Regional 
Water Quality Control Board, Central Coast Region (WB) Waste Discharge Requirements (WDR) 
Order No. R3-2018-0001 dated February 8, 2018. Farallon has completed this WWPP under 
contract with Adams Resource Consultants Company for RMC Pacific Materials, L.L.C. (referred 
to herein as CEMEX) for the CEMEX Davenport Cement Plant Cement Kiln Dust (CKD) 
Landfills at 700 Highway 1 in Davenport, California (herein referred to as the Site).  


This WWPP also satisfies WB requirements presented in the letter regarding Land Disposal 
Program: CEMEX Davenport Cement Plant Inactive North CKD Area – Conceptual Final Closure 
Plan and Post-Closure Monitoring and Maintenance Plan Conditional Approval dated August 24, 
2017, from Mr. John M. Robertson of the WB to Ms. Kori J. Andrews of CEMEX. 


This WWPP will be incorporated into the Final North CKD Area Closure Plan and Postclosure 
Monitoring and Maintenance Plan, RMC Pacific Materials, LLC, 700 Highway 1, Davenport, 
California dated April 1, 2018, prepared by Adams Resource Consultants Company (Final Closure 
Plan).  


 WWPP AVAILABILITY AND IMPLEMENTATION 


The WWPP will be available at the Site during working hours while construction is occurring, and 
will be made available upon request by a state or municipal inspector.  


The WWPP will be implemented concurrently with construction activities. Wet weather 
preparedness activities must be completed by October 1 of each year to prevent discharges of 
waste, sediment, or other construction materials to surface water or groundwater during the 
impending rainy season. 


 AMENDMENTS 


Amendment to the WWPP will be made when:  


• Best management practices (BMPs) do not meet the objectives of reducing or eliminating 
erosion and the discharge of sediment; 


• BMPs do not meet the objective of preventing exposure to waste materials;  


• There is a change in construction or operations that may affect runoff, diversion, and 
erosion prevention measures; or  


• CEMEX receives notification from the WB to amend this WWPP.  
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This WWPP will be incorporated into a stormwater pollution prevention plan (SWPPP) prepared 
in accordance with the National Pollutant Discharge Elimination System General Permit for Storm 
Water Discharges Associated with Construction Activities (Construction General Permit). 
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2.0 REPORTING REQUIREMENTS 


The WDR requires an Annual Wet Weather Preparedness Report to be submitted no later than 
October 1 of each year. The annual reports will contain the following wet weather season 
preparedness information, as required by provisions E.5, E.6, and E.27 of the WDR: 


• A summary of runoff, drainage, diversion, and erosion prevention BMPs installed at the 
Site;  


• A summary of seeding and vegetated areas;  


• Identification of preparedness actions taken to ensure discharges of waste to surface water 
or groundwater do not occur during the impending rainy season; and 


• A final cover survey topographical map.  
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3.0 PROJECT INFORMATION 


 PROJECT AND SITE DESCRIPTION 


 Site Description 
The CEMEX Davenport Cement Plant North CKD Area Landfill project consists of the following 
three activity areas: 


• Farm CKD area; 


• Plant “old” CKD area; and 


• Plant CKD pile. 


Additional activities that will occur outside the landfill footprint including the installation of a 
bypass pipeline to route water flowing into the North Pond up-gradient from the landfill and 
remediation of the retention pond and coal storage area, will add sediment and soil to the landfill 
prior to construction of the landfill cap. 


Site maps for the activity areas are included in Attachment 3 of the Final Closure Plan. 


 Project Description 
The Site contains valley fill composed mainly of CKD currently estimated to be equal to 
approximately 848,000 cubic yards (cy), much of it in a cemented, very dense “caked” condition. 
The CKD was placed in an existing canyon and has reached the elevation of the canyon rim such 
that the area of the pile is either flat or rises above the surrounding land elevation. Until the plant 
shut-down in 2010, the some of the upper CKD pile was recycled and hauled off the Site. Based 
on the chemistry of the CKD and market demand, CEMEX has determined that no additional CKD 
can be feasibly recycled from the project area for road stabilization, soil amendment, or other uses. 


The North CKD Area is subdivided into three adjacent work areas, as shown on Sheet C3 in 
Attachment 3 of the Final Closure Plan. The proposed project is to complete the final closure of 
the North CKD Area Landfill by: 


• Installing a new 42-inch stormwater bypass pipe; 


• Removing sediment from the retention pond for placement in the landfill; 


• Removing coal residuals from the ground surface at the former coal storage area and 
placing the material in the landfill; 


• Placing material from iron ore, sand, clay, and clinker stockpiles into the landfill; 


• Filling and grading CKD landfill areas to final design elevation; 


• Upgrading perimeter ditches and downstream conveyance and installing French drains to 
capture or divert stormwater and near surface groundwater run-on; 
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• Installing a low permeability cap; and 


• Constructing a steel-reinforced soil nail wall and shotcrete cover at the southwestern face 
of the North CKD Area. 


Project details are shown on the Site maps in Attachment 3 of the Final Closure Plan.  


 STORMWATER RUN-ON FROM OFF-SITE AREAS 


Stormwater run-on is expected to occur mainly from north of the Site. Perimeter ditches, drop 
structures, and conveyance pipes will be implemented to direct run-on around disturbed soil areas. 


 CONSTRUCTION SCHEDULE 


Construction is expected to occur over two construction seasons. Modification or extension of the 
schedule (i.e., start and end dates) may be needed depending on weather conditions, contractor 
availability, and agency approval. The estimated schedule for the planned construction is as 
follows: 


• May/June 2019: Mobilize, Staging, Access Preparation; 


• May/June 2019: Construction Start; 


• May/June through September 2019: Full Construction Activities; 


• August through September 2019: Wet Weather Preparedness Start/Finish; 


• October 2019 through March 2020: Wet Weather BMP Inspections/Maintenance, Limited 
Construction Activities Depending on Weather; 


• April 2020: Resume Full Construction Activities; 


• April through September 2020: Finish Construction;  


• August through September 2020: Final Stabilization; and 


• October 2020; Commence Post-Closure Monitoring 
Some internal schedule changes may occur, and construction will be limited during periods of wet 
weather. 
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4.0 BEST MANAGEMENT PRACTICES 


 SCHEDULE FOR BEST MANAGEMENT PRACTICE IMPLEMENTATION 


The schedule for implementing the relevant BMPs is presented in Table 1. Effective erosion and 
sediment control BMPs must be in place prior to October 1 of each year and must be documented 
in an annual Wet Weather Preparedness Report as described in Section 2.0, Reporting 
Requirements. 


 EROSION AND SEDIMENT CONTROL 


Erosion and sediment controls are required to provide effective reduction or elimination of 
sediment-related pollutants in stormwater discharges from the Site during the wet weather season. 
Applicable BMPs are identified in this section for erosion control, sediment control, tracking 
control, and wind erosion control. 


The locations of some specific erosion and sediment control BMPs are included on Sheets E1 and 
E2 in Attachment 3 of the Final Closure Plan. BMPs also will be installed in areas not shown on 
Sheets E1 and E2, as necessary and as required by the Construction Manager. 


 Erosion Control 
Erosion control, also referred to as soil stabilization, consists of source control measures designed 
to prevent soil particles from detaching and becoming transported in stormwater runoff. Erosion 
control BMPs protect the soil surface by covering and/or binding soil particles. This construction 
project will implement the following practices to provide effective temporary and final erosion 
control during the wet weather season:  


• Control the area of soil-disturbing operations such that the Contractor is able to implement 
erosion control BMPs quickly and effectively; 


• Divert stormwater run-on with perimeter ditches and stormwater bypass pipe system; 


• Control erosion in concentrated flow paths by applying erosion control blankets, check 
dams, and erosion control seeding; and 


• Apply erosion control BMPs to areas of disturbed soil prior to the start of the wet weather 
season.  


Sufficient erosion control materials will be maintained on the Site to allow implementation in 
conformance with this WWPP. The BMP implementation schedule table (Table 1) identifies the 
options for BMPs that will be implemented to control erosion on the Site. California Stormwater 
Quality Association fact sheets for temporary erosion control BMPs are provided in Appendix A. 
Not all of the BMPs listed in Table 1 and described below must be used, but are presented so that 
the most effective BMP can be selected for each situation. 
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Applicable temporary erosion control BMPs will be implemented in general conformance with the 
following guidelines and as outlined in the BMP fact sheets provided in Appendix A. If there is a 
conflict between documents, the Site map will prevail over the narrative in the body of the WWPP 
or guidance in the BMP fact sheets. Site-specific details in the Site map prevail over standard 
details included in the Site map. The narrative in the body of the WWPP prevails over guidance in 
the BMP fact sheets.  


Scheduling: BMP Fact Sheet EC-1  
Limit construction during storm events and during the rainy season (i.e., October 1 through 
April 15 of each year). Wet weather BMPs will be installed before October 1 of each year.  


Hydraulic Mulch/Hydroseed/Straw Mulch/Geotextiles and Mats: BMP Fact Sheets  
EC-3, EC-4, EC-6, and EC-7  
Hydraulic mulch, hydroseed, straw mulch, and/or erosion control blankets will be applied 
to protect exposed soil as part of the wet weather preparedness.  
Temporary stabilization may be provided through the use of mulch, geotextiles, or mats in 
areas that will be inactive for 14 days or more.  
The final cover of the landfill and other disturbed areas will be permanently stabilized with 
hydroseed at the completion of the landfill construction.  


Soil Binders: BMP Fact Sheet EC-5 
Soil binders, such as EarthGuard by LSC Environmental Products, LLC, may be used as a 
temporary stabilization measure for disturbed soil areas. 


Velocity Dissipation Devices: BMP Fact Sheet EC-10  
Velocity dissipation devices will be constructed to protect outfalls from perimeter ditches 
and/or the stormwater bypass pipe from scour erosion. 


Wind Erosion Control: BMP Fact Sheet WE-1  
Stockpiles and other bare soil will be protected from wind erosion during the wet weather 
season by covering or stabilizing the features. Dust control water may be used and will be 
applied at a rate and volume so as not to create runoff. 


Stockpile Management: BMP Fact Sheet WM-3  
Stockpiles will be protected from wet weather season by covering or stabilizing the 
features. Fiber rolls will be placed on the downstream edges of stockpiles. 


 Sediment Control 
The BMP implementation schedule table (Table 1) identifies BMPs that will be selected to control 
sediment on the Site. Not all of the BMPs listed in Table 1 and described below must be used, but 
are presented so that the most effective BMP can be selected for each situation. Fact sheets for 
temporary sediment control BMPs are provided in Appendix A.  
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Check Dams: BMP Fact Sheet SE-4  
Check dams will be constructed in perimeter ditches to reduce flow velocity and limit the 
transport of sediment. 


Linear Sediment Controls – Silt Fence/Fiber Rolls/Manufactured Linear Sediment 
Controls/Compost Socks: BMP Fact Sheets SE-1, SE-5, SE-12, and SE-13 
Linear sediment controls (i.e., fiber rolls or equivalent) will be applied along the toe of any 
slope, face of any slope, and at the grade breaks of exposed slopes to comply with the sheet 
flow lengths shown below, as required by the Construction General Permit. 


Slope Percentage Sheet Flow Length Not to Exceed 


0 – 25 20 feet 


25 – 50 15 feet 


Over 50 10 feet 
 


Biodegradable fiber rolls or compost socks can be left in place and do not have to be 
removed. Plastic mesh–wrapped fiber rolls are prohibited from being used. 


Storm Drain Inlet Protection: BMP Fact Sheet SE-10  
Storm drain inlet protection devices will be installed to protect inlets and stormwater 
bypass pipes from clogging or transporting sediments downstream. 


Stabilized Construction Entrance and Exit: BMP Fact Sheet TC-1 
The construction entrance and exit will be stabilized with rock, or equivalent procedures 
will be implemented in order to prevent tracking. 
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5.0 BMP INSPECTION AND MAINTENANCE  


The WDR requires routine inspections of BMPs, and prompt repair of drainage control facilities 
or covering of damage that threatens waste containment, cover integrity, or percolation of water 
into waste. A BMP inspection checklist must be filled out for inspections and maintained with the 
WWPP on the Site. A blank BMP inspection log is provided in Appendix B. Completed logs will 
be stored in Appendix C. BMPs will be maintained regularly to ensure proper and effective 
functionality. Inspections will occur on working days weekly and before, during, and after any 
qualifying storm event. A qualifying storm event is defined as 0.5 inch of rainfall with 48 hours or 
more with no rain between events. If necessary, corrective actions or repairs will be implemented 
within 72 hours of identified deficiencies.  


Specific details for installation, maintenance, inspection, and repair of construction area BMPs are 
provided in the BMP fact sheets in Appendix A. 


Implementation of equivalent inspection forms and record keeping for the construction SWPPP, 
in accordance with the Construction General Permit, can be conducted in lieu of the inspection 
forms and record keeping referred to for Appendices B and C. 
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Table 1
BMP Implementation Schedule


CEMEX Davenport Cement Plant 
Davenport, California
Farallon PN: 1839-001


CASQA Fact Sheet BMP Name Implementation1


EC-1 Scheduling Throughout


EC-3 Hydraulic Mulch


EC-4 Hydroseed


EC-6 Straw Mulch


EC-7 Geotextiles and Mats


EC-10 Velocity Dissipation Devices


EC-5 Soil Binder As Needed for Temporary 
Stabilization


SE-1 Silt Fence


SE-4 Check Dams


SE-5 Fiber Rolls


SE-10 Storm Drain Inlet Protection


SE-12 Manufactured Linear Sediment Control


SE-13 Compost Socks


Wind Erosion WE-1 Wind Erosion Control Throughout


Waste Management WM-3 Stockpile Management Throughout


Tracking Control TC-1 Stabilized Construction Entrance and Exit Throughout


NOTES:


BMP = best management practice


CASQA = California Stormwater Quality Association


Erosion Control


Sediment Control Throughout


During Wet Weather Season 
(October 1 - April 15):  


As Needed for Temporary 
Stabilization for Disturbed Areas 


Inactive 14 Days or More
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Description and Purpose 
Scheduling is the development of a written plan that includes 
sequencing of construction activities and the implementation of 
BMPs such as erosion control and sediment control while 
taking local climate (rainfall, wind, etc.) into consideration.  
The purpose is to reduce the amount and duration of soil 
exposed to erosion by wind, rain, runoff, and vehicle tracking, 
and to perform the construction activities and control practices 
in accordance with the planned schedule. 


Suitable Applications 
Proper sequencing of construction activities to reduce erosion 
potential should be incorporated into the schedule of every 
construction project especially during rainy season.  Use of 
other, more costly yet less effective, erosion and sediment 
control BMPs may often be reduced through proper 
construction sequencing. 


Limitations 
 Environmental constraints such as nesting season 


prohibitions reduce the full capabilities of this BMP. 


Implementation 
 Avoid rainy periods.  Schedule major grading operations 


during dry months when practical.  Allow enough time 
before rainfall begins to stabilize the soil with vegetation or 
physical means or to install sediment trapping devices. 


 Plan the project and develop a schedule showing each phase 
of construction.  Clearly show how the rainy season relates 


Categories 


EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  


NS Non-Stormwater 
Management Control  


WM Waste Management and 
Materials Pollution Control  


Legend: 


 Primary Objective 


 Secondary Objective 


Targeted Constituents 


Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 


Potential Alternatives 


None 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
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to soil disturbing and re-stabilization activities.  Incorporate the construction schedule into 
the SWPPP. 


 Include on the schedule, details on the rainy season implementation and deployment of: 


 Erosion control BMPs 


 Sediment control BMPs 


 Tracking control BMPs 


 Wind erosion control BMPs 


 Non-stormwater BMPs 


 Waste management and materials pollution control BMPs 


 Include dates for activities that may require non-stormwater discharges such as dewatering, 
sawcutting, grinding, drilling, boring, crushing, blasting, painting, hydro-demolition, mortar 
mixing, pavement cleaning, etc. 


 Work out the sequencing and timetable for the start and completion of each item such as site 
clearing and grubbing, grading, excavation, paving, foundation pouring utilities installation, 
etc., to minimize the active construction area during the rainy season. 


 Sequence trenching activities so that most open portions are closed before new 
trenching begins. 


 Incorporate staged seeding and re-vegetation of graded slopes as work progresses. 


 Schedule establishment of permanent vegetation during appropriate planting time for 
specified vegetation. 


 Non-active areas should be stabilized as soon as practical after the cessation of soil 
disturbing activities or one day prior to the onset of precipitation. 


 Monitor the weather forecast for rainfall. 


 When rainfall is predicted, adjust the construction schedule to allow the implementation of 
soil stabilization and sediment treatment controls on all disturbed areas prior to the onset of 
rain. 


 Be prepared year round to deploy erosion control and sediment control BMPs.  Erosion may 
be caused during dry seasons by un-seasonal rainfall, wind, and vehicle tracking.  Keep the 
site stabilized year round, and retain and maintain rainy season sediment trapping devices 
in operational condition. 


 Apply permanent erosion control to areas deemed substantially complete during the 
project’s defined seeding window. 


Costs 
Construction scheduling to reduce erosion may increase other construction costs due to reduced 
economies of scale in performing site grading.  The cost effectiveness of scheduling techniques 
should be compared with the other less effective erosion and sedimentation controls to achieve a 
cost effective balance. 
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Inspection and Maintenance  
 Verify that work is progressing in accordance with the schedule.  If progress deviates, take 


corrective actions. 


 Amend the schedule when changes are warranted. 


 Amend the schedule prior to the rainy season to show updated information on the 
deployment and implementation of construction site BMPs. 


References 
Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), November 2000. 


Stormwater Management for Construction Activities Developing Pollution Prevention Plans and 
Best Management Practices (EPA 832-R-92-005), U.S. Environmental Protection Agency, Office 
of Water, September 1992. 
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Description and Purpose 
Hydraulic Mulch consists of various types of fibrous materials 
mixed with water and sprayed onto the soil surface in slurry 
form to provide a layer of temporary protection from wind and 
water erosion.   


Suitable Applications 
Hydraulic mulch as a temporary, stand alone, erosion control 
BMP is suitable for disturbed areas that require temporary 
protection from wind and water erosion until permanent soil 
stabilization activities commence.  Examples include: 


 Rough-graded areas that will remain inactive for longer 
than permit-required thresholds (e.g., 14 days) or otherwise 
require stabilization to minimize erosion or prevent 
sediment discharges. 


 Soil stockpiles. 


 Slopes with exposed soil between existing vegetation such 
as trees or shrubs. 


 Slopes planted with live, container-grown vegetation or 
plugs. 


 Slopes burned by wildfire.  


Categories 


EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  


NS Non-Stormwater 
Management Control  


WM Waste Management and 
Materials Pollution Control  


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 


Potential Alternatives 


EC-4 Hydroseeding 


EC-5 Soil Binders 


EC-6 Straw Mulch 


EC-7 Geotextiles and Mats 


EC-8 Wood Mulching 


EC-14 Compost Blanket 


EC-16 Non-Vegetative Stabilization 


If User/Subscriber modifies this fact 
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Hydraulic mulch can also be applied to augment other erosion control BMPs such as:  
 In conjunction with straw mulch (see EC-6 Straw Mulch) where the rate of hydraulic mulch 


is reduced to 100-500 lbs per acre and the slurry is applied over the straw as a tackifying 
agent to hold the straw in place. 


 Supplemental application of soil amendments, such as fertilizer, lime, gypsum, soil bio-
stimulants or compost. 


Limitations 
In general, hydraulic mulch is not limited by slope length, gradient or soil type. However, the 
following limitations typically apply: 


 Most hydraulic mulch applications, particularly bonded fiber matrices (BFMs), require at 
least 24 hours to dry before rainfall occurs. 


 Temporary applications (i.e., without a vegetative component) may require a second 
application in order to remain effective for an entire rainy season. 


 Treatment areas must be accessible to hydraulic mulching equipment. 


 Availability of water sources in remote areas for mixing and application. 


 As a stand-alone temporary BMP, hydraulic mulches may need to be re-applied to maintain 
their erosion control effectiveness, typically after 6-12 months depending on the type of 
mulch used. 


 Availability of hydraulic mulching equipment may be limited just prior to the rainy season 
and prior to storms due to high demand. 


 Cellulose fiber mulches alone may not perform well on steep slopes or in course soils.  


 This BMP consists of a mixture of several constituents (e.g., fibers/mulches, tackifiers, and 
other chemical constituents), some of which may be proprietary and may come pre-mixed by 
the manufacturer.  The water quality impacts of these constituents are relatively unknown 
and some may have water quality impacts due to their chemical makeup.  Refer to specific 
chemical properties identified in the product Material Safety Data Sheet; products should be 
evaluated for project-specific implementation by the SWPPP Preparer.  Refer to factsheet 
EC-05 for further guidance on selecting soil binders. 


Implementation 
 Where feasible, it is preferable to prepare soil surfaces prior to application by roughening 


embankments and fill areas with a crimping or punching type roller or by track walking. 


 The majority of hydraulic mulch applications do not necessarily require surface/soil 
preparation (See EC-15 Soil Preparation) although in almost every case where re-vegetation 
is included as part of the practice, soil preparation can be beneficial.  One of the advantages 
of hydraulic mulch over other erosion control methods is that it can be applied in areas 
where soil preparation is precluded by site conditions, such as steep slopes, rocky soils, or 
inaccessibility. 
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 Avoid mulch over spray onto roads, sidewalks, drainage channels, existing vegetation, etc. 


 Hydraulic mulching is generally performed utilizing specialized machines that have a large 
water-holding/mixing tank and some form of mechanical agitation or other recirculation 
method to keep water, mulch and soil amendments in suspension.  The mixed hydraulic 
slurry can be applied from a tower sprayer on top of the machine or by extending a hose to 
areas remote from the machine.   


 Where possible apply hydraulic mulch from multiple directions to adequately cover the soil. 
Application from a single direction can result in shadowing, uneven coverage and failure of 
the BMP.  


 Hydraulic mulch can also include a vegetative component, such as seed, rhizomes, or stolons 
(see EC-4 Hydraulic Seed).   


 Typical hydraulic mulch application rates range from 2,000 pounds per acre for standard 
mulches (SMs) to 3,500 pounds per acre for BFMs.  However, the required amount of 
hydraulic mulch to provide adequate coverage of exposed topsoil may appear to exceed the 
standard rates when the roughness of the soil surface is changed due to soil preparation 
methods (see EC-15 Soil Preparation) or by slope gradient.  


 Other factors such as existing soil moisture and soil texture can have a profound effect on 
the amount of hydraulic mulch required (i.e. application rate) applied to achieve an erosion-
resistant covering. 


 Avoid use of mulch without a tackifier component, especially on slopes. 


 Mulches used in the hydraulic mulch slurry can include: 


 Cellulose fiber 


 Thermally-processed wood fibers 


 Cotton  


 Synthetics 


 Compost (see EC-14, Compost Blanket) 


 Additional guidance on the comparison and selection of temporary slope stabilization 
methods is provided in Appendix F of the Handbook.   


Categories of Hydraulic Mulches 
Standard Hydraulic Mulch (SM) 
Standard hydraulic mulches are generally applied at a rate of 2,000 pounds per acre and are 
manufactured containing around 5% tackifier (i.e. soil binder), usually a plant-derived guar or 
psyllium type.  Most standard mulches are green in color derived from food-color based dyes.   
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Hydraulic Matrices (HM) and Stabilized Fiber Matrices (SFM) 
Hydraulic matrices and stabilized fiber matrices are slurries which contain increased levels of 
tackifiers/soil binders; usually 10% or more by weight.  HMs and SFMs have improved 
performance compared to a standard hydraulic mulch (SM) because of the additional 
percentage of tackifier and because of their higher application rates, typically 2,500 – 4,000 
pounds per acre.  Hydraulic matrices can include a mixture of fibers, for example, a 50/50 blend 
of paper and wood fiber.  In the case of an SFM, the tackifier/soil binder is specified as a 
polyacrylamide (PAM).    


Bonded Fiber Matrix (BFM) 
Bonded fiber matrices (BFMs) are hydraulically-applied systems of fibers, adhesives (typically 
guar based) and chemical cross-links.  Upon drying, the slurry forms an erosion-resistant 
blanket that prevents soil erosion and promotes vegetation establishment.  The cross-linked 
adhesive in the BFM should be biodegradable and should not dissolve or disperse upon re-
wetting.  BFMs are typically applied at rates from 3,000 to 4,000 lbs/acre based on the 
manufacturer’s recommendation.  BFMs should not be applied immediately before, during or 
immediately after rainfall or if the soil is saturated.  Depending on the product, BFMs typically 
require 12 to 24 hours to dry and become effective. 


Mechanically-Bonded Fiber Matrices (MBFM) 
Mechanically-bonded fiber matrices (MBFMs) are hydraulically applied systems similar to BFM 
that use crimped synthetic fibers and PAM and are typically applied to a slope at a higher 
application rate than a standard BFM.   


Hydraulic Compost Matrix (HCM) 
Hydraulic compost matrix (HCM) is a field-derived practice whereby finely graded or sifted 
compost is introduced into the hydraulic mulch slurry.  A guar-type tackifier can be added for 
steeper slope applications as well as any specified seed mixtures.  A HCM can help to accelerate 
seed germination and growth.  HCMs are particularly useful as an in-fill for three-dimensional 
re-vegetation geocomposites, such as turf reinforcement mats (TRM) (see EC-7 Geotextiles and 
Mats). 


Costs 
Average installed costs for hydraulic mulch categories are is provided in Table 1, below.   


Table 1 
HYDRAULIC MULCH BMPs 


INSTALLED COSTS 
BMP Installed Cost/Acre 


  
Standard Hydraulic Mulching (SM) $1,700 - $3,600 per acre 
Hydraulic Matrices (HM) and Stabilized Fiber Matrices 
                                 Guar-based 
                                 PAM-based 


 
$2,000 - $4,000 per acre 


$2,500 - $5,610 per acre 
Bonded Fiber Matrix (BFM) $3,900 - $6,900 per acre 
Mechanically Bonded Fiber Matrix (MBFM) $4,500 - $6,000 per acre 


Hydraulic Compost Matrix (HCM) $3,000 - $3,500 per acre 
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Source:  Cost information received from individual product manufacturers solicited by 
Geosyntec Consultants (2004) 


Inspection and Maintenance 
 Maintain an unbroken, temporary mulched ground cover throughout the period of 


construction when the soils are not being reworked. 


 BMPs must be inspected in accordance with General Permit requirements for the associated 
project type and risk level.  It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events. 


 Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.  
Care should be exercised to minimize the damage to protected areas while making repairs, as 
any area damaged will require re-application of BMPs. 


 Compare the number of bags or weight of applied mulch to the area treated to determine 
actual application rates and compliance with specifications. 


References 
Soil Stabilization BMP Research for Erosion and Sediment Controls: Cost Survey Technical 
Memorandum, State of California Department of Transportation (Caltrans), July 2007. 


Controlling Erosion of Construction Sites, Agricultural Information #347, U.S. Department of 
Agriculture (USDA), Natural Resources Conservation Service (NRCS) (formerly Soil 
Conservation Service – SCS). 


Guides for Erosion and Sediment Control in California, USDA Soils Conservation Service, 
January 1991. 


Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area 
Governments, May 1995. 


Sedimentation and Erosion Control, An Inventory of Current Practices Draft, US EPA, April 
1990. 


Soil Erosion by Water, Agriculture Information Bulletin #513, U.S. Department of Agriculture, 
Soil Conservation Service. 


Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), March 2003. 


Guidance Document:  Soil Stabilization for Temporary Slopes, State of California Department of 
Transportation (Caltrans), November 1999 


Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75, 
Washington State Department of Ecology, February 1992. 


Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of 
Management Practices, Tahoe Regional Planning Agency, November 1988. 
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Description and Purpose 
Hydroseeding typically consists of applying a mixture of a 
hydraulic mulch, seed, fertilizer, and stabilizing emulsion with 
a hydraulic mulcher, to temporarily protect exposed soils from 
erosion by water and wind.  Hydraulic seeding, or 
hydroseeding, is simply the method by which temporary or 
permanent seed is applied to the soil surface.   


Suitable Applications 
Hydroseeding is suitable for disturbed areas requiring 
temporary protection until permanent stabilization is 
established, for disturbed areas that will be re-disturbed 
following an extended period of inactivity, or to apply 
permanent stabilization measures.  Hydroseeding without 
mulch or other cover (e.g. EC-7, Erosion Control Blanket) is not 
a stand-alone erosion control BMP and should be combined 
with additional measures until vegetation establishment. 


Typical applications for hydroseeding include: 


 Disturbed soil/graded areas where permanent stabilization 
or continued earthwork is not anticipated prior to seed 
germination.  


 Cleared and graded areas exposed to seasonal rains or 
temporary irrigation. 


 Areas not subject to heavy wear by construction equipment  
or high traffic. 


 


Categories 


EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  


NS Non-Stormwater 
Management Control  


WM Waste Management and 
Materials Pollution Control  


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
Potential Alternatives 


EC-3 Hydraulic Mulch 


EC-5 Soil Binders 


EC-6 Straw Mulch 


EC-7 Geotextiles and Mats 


EC-8 Wood Mulching 


EC-14 Compost Blanket 


EC-16 Non-Vegetative Stabilization 
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Limitations 
 Availability of hydroseeding equipment may be limited just prior to the rainy season and 


prior to storms due to high demand. 


 Hydraulic seed should be applied with hydraulic mulch or a stand-alone hydroseed 
application should be followed by one of the following: 


 Straw mulch (see Straw Mulch EC-6)  


 Rolled erosion control products (see Geotextiles and Mats EC-7) 


 Application of Compost Blanket (see Compost Blanket EC-14)  


Hydraulic seed may be used alone only on small flat surfaces when there is sufficient time in 
the season to ensure adequate vegetation establishment and coverage to provide adequate 
erosion control.   


 Hydraulic seed without mulch does not provide immediate erosion control.  


 Temporary seeding may not be appropriate for steep slopes (i.e., slopes readily prone to rill 
erosion or without sufficient topsoil).  


 Temporary seeding may not be appropriate in dry periods without supplemental irrigation. 


 Temporary vegetation may have to be removed before permanent vegetation is applied. 


 Temporary vegetation may not be appropriate for short term inactivity (i.e. less than 3-6 
months). 


 This BMP consists of a mixture of several constituents (e.g., fibers/mulches, tackifiers, and 
other chemical constituents), some of which may be proprietary and may come pre-mixed by 
the manufacturer.  The water quality impacts of these constituents are relatively unknown 
and some may have water quality impacts due to their chemical makeup.  Additionally these 
constituents may require non-visible pollutant monitoring. Refer to specific chemical 
properties identified in the product Material Safety Data Sheet; products should be 
evaluated for project-specific implementation by the SWPPP Preparer.  Refer to factsheet 
EC-05 for further guidance on selecting soil binders. 


Implementation 
In order to select appropriate hydraulic seed mixtures, an evaluation of site conditions should be 
performed with respect to: 


 Soil conditions - Maintenance requirements 


 Site topography and exposure (sun/wind) - Sensitive adjacent areas 


 Season and climate - Water availability 


 Vegetation types - Plans for permanent vegetation 
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The local office of the U.S.D.A. Natural Resources Conservation Service (NRCS), Resource 
Conservation Districts and Agricultural Extension Service can provide information on 
appropriate seed mixes.  


The following steps should be followed for implementation: 


 Where appropriate or feasible, soil should be prepared to receive the seed by disking or 
otherwise scarifying (See EC-15, Soil Preparation) the surface to eliminate crust, improve air 
and water infiltration and create a more favorable environment for germination and growth. 


 Avoid use of hydraulic seed in areas where the BMP would be incompatible with future 
earthwork activities. 


 Hydraulic seed can be applied using a multiple step or one step process.   


 In a multiple step process, hydraulic seed is applied first, followed by mulch or a Rolled 
Erosion Control Product (RECP). 


  In the one step process, hydraulic seed is applied with hydraulic mulch in a hydraulic 
matrix.  When the one step process is used to apply the mixture of fiber, seed, etc., the 
seed rate should be increased to compensate for all seeds not having direct contact with 
the soil. 


 All hydraulically seeded areas should have mulch, or alternate erosion control cover to keep 
seeds in place and to moderate soil moisture and temperature until the seeds germinate and 
grow. 


 All seeds should be in conformance with the California State Seed Law of the Department of 
Agriculture.  Each seed bag should be delivered to the site sealed and clearly marked as to 
species, purity, percent germination, dealer's guarantee, and dates of test.  The container 
should be labeled to clearly reflect the amount of Pure Live Seed (PLS) contained.  All 
legume seed should be pellet inoculated.  Inoculant sources should be species specific and 
should be applied at a rate of 2 lb of inoculant per 100 lb seed. 


 Commercial fertilizer should conform to the requirements of the California Food and 
Agricultural Code, which can be found at  
http://www.leginfo.ca.gov/.html/fac_table_of_contents.html.  Fertilizer should be pelleted 
or granular form. 


 Follow up applications should be made as needed to cover areas of poor coverage or 
germination/vegetation establishment and to maintain adequate soil protection. 


 Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc. 


 Additional guidance on the comparison and selection of temporary slope stabilization 
methods is provided in Appendix F of the Handbook.   
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Costs 
Average cost for installation and maintenance may vary from as low as $1,900 per acre for flat 
slopes and stable soils, to $4,000 per acre for moderate to steep slopes and/or erosive soils.  
Cost of seed mixtures vary based on types of required vegetation. 


BMP Installed 
Cost per Acre 


Hydraulic Seed $1,900-$4,000 


Source:  Cost information received from individual product manufacturers solicited by 
Geosyntec Consultants (2004). 


 


Inspection and Maintenance 
 BMPs must be inspected in accordance with General Permit requirements for the associated 


project type and risk level.  It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events.  


 Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.  
Care should be exercised to minimize the damage to protected areas while making repairs, as 
any area damaged will require re-application of BMPs. 


 Where seeds fail to germinate, or they germinate and die, the area must be re-seeded, 
fertilized, and mulched within the planting season, using not less than half the original 
application rates. 


 Irrigation systems, if applicable, should be inspected daily while in use to identify system 
malfunctions and line breaks.  When line breaks are detected, the system must be shut down 
immediately and breaks repaired before the system is put back into operation. 


 Irrigation systems should be inspected for complete coverage and adjusted as needed to 
maintain complete coverage. 


References 
Soil Stabilization BMP Research for Erosion and Sediment Controls: Cost Survey Technical 
Memorandum, State of California Department of Transportation (Caltrans), July 2007. 


Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), March 2003. 


Guidance Document:  Soil Stabilization for Temporary Slopes, State of California Department of 
Transportation (Caltrans), November 1999.  
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Description and Purpose 
Soil binding consists of application and maintenance of a soil 
stabilizer to exposed soil surfaces.  Soil binders are materials 
applied to the soil surface to temporarily prevent water and 
wind induced erosion of exposed soils on construction sites.   


Suitable Applications 
Soil binders are typically applied to disturbed areas requiring 
temporary protection.  Because soil binders, when used as a 
stand-alone practice, can often be incorporated into the soil, 
they are a good alternative to mulches in areas where grading 
activities will soon resume.  Soil binders are commonly used in 
the following areas: 


 Rough graded soils that will be inactive for a short period of 
time 


 Soil stockpiles 


 Temporary haul roads prior to placement of crushed rock 


 Compacted soil road base 


 Construction staging, materials storage, and layout areas 


Limitations 
 Soil binders are temporary in nature and may need  


reapplication. 


 Soil binders require a minimum curing time until fully 
effective, as prescribed by the manufacturer.  Curing time 


Categories 


EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  


NS Non-Stormwater 
Management Control  


WM Waste Management and 
Materials Pollution Control  


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 


Potential Alternatives 


EC-3 Hydraulic Mulch 


EC-4 Hydroseeding 


EC-6 Straw Mulch 


EC-7 Geotextiles and Mats 


EC-8 Wood Mulching 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 







Soil Binders  EC-5 


July 2012 California Stormwater BMP Handbook 2 of 8 
 Construction 
 www.casqa.org 


may be 24 hours or longer.  Soil binders may need reapplication after a storm event. 


 Soil binders will generally experience spot failures during heavy rainfall events.  If runoff 
penetrates the soil at the top of a slope treated with a soil binder, it is likely that the runoff 
will undercut the stabilized soil layer and discharge at a point further down slope. 


 Plant-material-based soil binders do not generally hold up to pedestrian or vehicular traffic 
across treated areas as well as polymeric emulsion blends or cementitious-based binders. 


 Soil binders may not sufficiently penetrate compacted soils.  


 Some soil binders are soil texture specific in terms of their effectiveness. For example, 
polyacrylamides (PAMs) work very well on silt and clayey soils but their performance 
decreases dramatically in sandy soils.  


 Some soil binders may not perform well with low relative humidity.  Under rainy conditions, 
some agents may become slippery or leach out of the soil. 


 Soil binders may not cure if low temperatures occur within 24 hours of application. 


 The water quality impacts of some chemical soil binders are relatively unknown and some 
may have water quality impacts due to their chemical makeup.  Additionally, these chemical 
may require non-visible pollutant monitoring. Products should be evaluated for project-
specific implementation by the SWPPP Preparer.  Refer to the product Material Safety Data 
Sheet for chemical properties. 


Implementation 
General Considerations 
 Soil binders should conform to local municipality specifications and requirements. 


 Site soil types will dictate appropriate soil binders to be used. 


 A soil binder must be environmentally benign (non-toxic to plant and animal life), easy to 
apply, easy to maintain, economical, and should not stain paved or painted surfaces.  Soil 
binders should not pollute stormwater when cured. Obtain a Material Safety Data Sheet 
(MSDS) from the manufacturer to ensure non-toxicity.  


 Stormwater runoff from PAM treated soils should pass through one of the following 
sediment control BMP prior to discharging to surface waters. 


 When the total drainage area is greater than or equal to 5 acres, PAM treated areas 
should drain to a sediment basin. 


 Areas less than 5 acres should drain to sediment control BMPs, such as a sediment trap, 
or a series of check dams.  The total number of check dams used should be maximized to 
achieve the greatest amount of settlement of sediment prior to discharging from the site.  
Each check dam should be spaced evenly in the drainage channel through which 
stormwater flows are discharged off site. 
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 Performance of soil binders depends on temperature, humidity, and traffic across treated 
areas. 


 Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc. 


 Additional guidance on the comparison and selection of temporary slope stabilization 
methods is provided in Appendix F of the Handbook.   


Selecting a Soil Binder 
Properties of common soil binders used for erosion control are provided on Table 1 at the end of 
this Fact Sheet.  Use Table 1 to select an appropriate soil binder.  Refer to WE-1, Wind Erosion 
Control, for dust control soil binders. 


Factors to consider when selecting a soil binder include the following: 


 Suitability to situation - Consider where the soil binder will be applied, if it needs a high 
resistance to leaching or abrasion, and whether it needs to be compatible with any existing 
vegetation.  Determine the length of time soil stabilization will be needed, and if the soil 
binder will be placed in an area where it will degrade rapidly.  In general, slope steepness is 
not a discriminating factor for the listed soil binders. 


 Soil types and surface materials - Fines and moisture content are key properties of surface 
materials.  Consider a soil binder's ability to penetrate, likelihood of leaching, and ability to 
form a surface crust on the surface materials. 


 Frequency of application - The frequency of application is related to the functional longevity 
of the binder, which can be affected by subgrade conditions, surface type, climate, and 
maintenance schedule.   


 Frequent applications could lead to high costs.  Application frequency may be minimized if 
the soil binder has good penetration, low evaporation, and good longevity.  Consider also 
that frequent application will require frequent equipment clean up. 


Plant-Material-Based (Short Lived, <6 months) Binders 
Guar: Guar is a non-toxic, biodegradable, natural galactomannan-based hydrocolloid treated 
with dispersant agents for easy field mixing.  It should be mixed with water at the rate of 11 to 15 
lb per 1,000 gallons.  Recommended minimum application rates are as follows: 


Application Rates for Guar Soil Stabilizer 


Slope (H:V): Flat 4:1 3:1 2:1 1:1 


lb/acre: 40 45 50 60 70 


Psyllium:  Psyllium is composed of the finely ground muciloid coating of plantago seeds that is 
applied as a dry powder or in a wet slurry to the surface of the soil.  It dries to form a firm but 
rewettable membrane that binds soil particles together, but permits germination and growth of 
seed.  Psyllium requires 12 to 18 hours drying time.  Application rates should be from 80 to 200 
lb/acre, with enough water in solution to allow for a uniform slurry flow. 
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Starch:  Starch is non-ionic, cold water soluble (pre-gelatinized) granular cornstarch.  The 
material is mixed with water and applied at the rate of 150 lb/acre.  Approximate drying time is 
9 to 12 hours. 


Plant-Material-Based (Long Lived, 6-12 months) Binders 
Pitch and Rosin Emulsion: Generally, a non-ionic pitch and rosin emulsion has a minimum 
solids content of 48%.  The rosin should be a minimum of 26% of the total solids content.  The 
soil stabilizer should be non-corrosive, water dilutable emulsion that upon application cures to a 
water insoluble binding and cementing agent.  For soil erosion control applications, the 
emulsion is diluted and should be applied as follows: 


 For clayey soil: 5 parts water to 1 part emulsion 


 For sandy soil: 10 parts water to 1 part emulsion 


Application can be by water truck or hydraulic seeder with the emulsion and product mixture 
applied at the rate specified by the manufacturer. 


Polymeric Emulsion Blend Binders 
Acrylic Copolymers and Polymers:  Polymeric soil stabilizers should consist of a liquid or solid 
polymer or copolymer with an acrylic base that contains a minimum of 55% solids.  The 
polymeric compound should be handled and mixed in a manner that will not cause foaming or 
should contain an anti-foaming agent.  The polymeric emulsion should not exceed its shelf life 
or expiration date; manufacturers should provide the expiration date.  Polymeric soil stabilizer 
should be readily miscible in water, non-injurious to seed or animal life, non-flammable, should 
provide surface soil stabilization for various soil types without totally inhibiting water 
infiltration, and should not re-emulsify when cured.  The applied compound typically requires 
12 to 24 hours drying time.  Liquid copolymer should be diluted at a rate of 10 parts water to 1 
part polymer and the mixture applied to soil at a rate of 1,175 gallons/acre. 


Liquid Polymers of Methacrylates and Acrylates:  This material consists of a tackifier/sealer that 
is a liquid polymer of methacrylates and acrylates.  It is an aqueous 100% acrylic emulsion blend 
of 40% solids by volume that is free from styrene, acetate, vinyl, ethoxylated surfactants or 
silicates.  For soil stabilization applications, it is diluted with water in accordance with the 
manufacturer’s recommendations, and applied with a hydraulic seeder at the rate of 20 
gallons/acre.  Drying time is 12 to 18 hours after application. 


Copolymers of Sodium Acrylates and Acrylamides:  These materials are non-toxic, dry powders 
that are copolymers of sodium acrylate and acrylamide.  They are mixed with water and applied 
to the soil surface for erosion control at rates that are determined by slope gradient: 


Slope Gradient 
(H:V) lb/acre 


Flat to 5:1 3.0 – 5.0 


5:1 to 3:1 5.0 – 10.0 


2:1 to 1:1 10.0 – 20.0 
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Poly-Acrylamide (PAM) and Copolymer of Acrylamide:  Linear copolymer polyacrylamide for 
use as a soil binder is packaged as a dry flowable solid, as a liquid.  Refer to the manufacturer’s 
recommendation for dilution and application rates as they vary based on liquid or dry form, site 
conditions and climate.   


 Limitations specific to PAM are as follows: 


 Do not use PAM on a slope that flows into a water body without passing through a 
sediment trap or sediment basin. 


 The specific PAM copolymer formulation must be anionic.  Cationic PAM should not be 
used in any application because of known aquatic toxicity problems.  Only the highest 
drinking water grade PAM, certified for compliance with ANSI/NSF Standard 60 for 
drinking water treatment, should be used for soil applications. 


 PAM designated for erosion and sediment control should be “water soluble” or “linear” 
or “non-cross linked”. 


 PAM should not be used as a stand-alone BMP to protect against water-based erosion. 
When combined with mulch, its effectiveness increases dramatically.  


Hydro-Colloid Polymers:  Hydro-Colloid Polymers are various combinations of dry flowable 
poly-acrylamides, copolymers and hydro-colloid polymers that are mixed with water and 
applied to the soil surface at rates of 55 to 60 lb/acre.  Drying times are 0 to 4 hours. 


Cementitious-Based Binders 
Gypsum:  This is a formulated gypsum based product that readily mixes with water and mulch 
to form a thin protective crust on the soil surface.  It is composed of high purity gypsum that is 
ground, calcined and processed into calcium sulfate hemihydrate with a minimum purity of 
86%.  It is mixed in a hydraulic seeder and applied at rates 4,000 to 12,000 lb/acre.  Drying 
time is 4 to 8 hours. 


Applying Soil Binders 
After selecting an appropriate soil binder, the untreated soil surface must be prepared before 
applying the soil binder.  The untreated soil surface must contain sufficient moisture to assist 
the agent in achieving uniform distribution.  In general, the following steps should be followed: 


 Follow manufacturer’s written recommendations for application rates, pre-wetting of 
application area, and cleaning of equipment after use. 


 Prior to application, roughen embankment and fill areas. 


 Consider the drying time for the selected soil binder and apply with sufficient time before 
anticipated rainfall.  Soil binders should not be applied during or immediately before 
rainfall. 


 Avoid over spray onto roads, sidewalks, drainage channels, sound walls, existing vegetation, 
etc. 
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 Soil binders should not be applied to frozen soil, areas with standing water, under freezing 
or rainy conditions, or when the temperature is below 40°F during the curing period. 


 More than one treatment is often necessary, although the second treatment may be diluted 
or have a lower application rate. 


 Generally, soil binders require a minimum curing time of 24 hours before they are fully 
effective.  Refer to manufacturer's instructions for specific cure time. 


 For liquid agents: 


 Crown or slope ground to avoid ponding. 


 Uniformly pre-wet ground at 0.03 to 0.3 gal/yd2 or according to manufacturer’s 
recommendations. 


 Apply solution under pressure.  Overlap solution 6 to 12 in. 


 Allow treated area to cure for the time recommended by the manufacturer; typically at 
least 24 hours. 


 Apply second treatment before first treatment becomes ineffective, using 50% 
application rate. 


 In low humidities, reactivate chemicals by re-wetting with water at 0.1 to 0.2 gal/yd2. 


Costs 
Costs vary according to the soil stabilizer selected for implementation.  The following are 
approximate installed costs: 


Soil Binder Cost per Acre 
(2004)1 


Estimated Cost 
per Acre 
(2009)2 


Plant-Material-Based (Short Lived) Binders $700-$900 $770-$990 


Plant-Material-Based (Long Lived) Binders $1,200-$1,500 $1,320-$1,650 


Polymeric Emulsion Blend Binders $700 -$1,500 $770-$1,650 


Cementitious-Based Binders $800-$1,200 $880-$1,350 


1. Source:  Cost information received from individual product manufacturers solicited by 
Geosyntec Consultants (2004).  
2. 2009 costs reflect a 10% escalation over year 2004 costs. Escalation based on informal 
survey of industry trends. Note: Expected cost increase is offset by competitive economic 
conditions.  


 
Inspection and Maintenance 
 BMPs must be inspected in accordance with General Permit requirements for the associated 


project type and risk level.  It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events. 
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 Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.  
Care should be exercised to minimize the damage to protected areas while making repairs, as 
any area damaged will require re-application of BMPs. 


 Reapply the selected soil binder as needed to maintain effectiveness. 


Table 1 Properties of Soil Binders for Erosion Control 


Evaluation Criteria 


Binder Type 


Plant Material 
Based (Short 


Lived) 


Plant Material 
Based (Long 


Lived) 


Polymeric 
Emulsion Blends 


Cementitious-
Based Binders 


Relative Cost Low Moderate to 
High Low to High Low to Moderate 


Resistance to Leaching High High Low to Moderate Moderate 


Resistance to Abrasion Moderate Low Moderate to High Moderate to High 


Longevity Short to Medium Medium Medium to Long Medium 


Minimum Curing Time 
before Rain 9 to 18 hours 19 to 24 hours 0 to 24 hours 4 to 8 hours 


Compatibility with 
Existing Vegetation Good Poor Poor Poor 


Mode of Degradation Biodegradable Biodegradable 
Photodegradable/ 


Chemically 
Degradable 


Photodegradable/ 
Chemically 
Degradable 


Labor Intensive No No No No 


Specialized Application 
Equipment 


Water Truck or 
Hydraulic 
Mulcher 


Water Truck or 
Hydraulic 
Mulcher 


Water Truck or 
Hydraulic Mulcher 


Water Truck or 
Hydraulic Mulcher 


Liquid/Powder Powder Liquid Liquid/Powder Powder 


Surface Crusting Yes, but dissolves 
on rewetting Yes Yes, but dissolves on 


rewetting Yes 


Clean Up Water Water Water Water 


Erosion Control 
Application Rate Varies (1) Varies (1) Varies (1) 4,000 to 12,000 


lbs/acre 


(1) See Implementation for specific rates. 
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Description and Purpose 
Straw mulch consists of placing a uniform layer of straw and 
incorporating it into the soil with a studded roller or crimper, or 
anchoring it with a tackifier or stabilizing emulsion.  Straw 
mulch protects the soil surface from the impact of rain drops, 
preventing soil particles from becoming dislodged. 


Suitable Applications 
Straw mulch is suitable for disturbed areas requiring temporary 
protection until permanent stabilization is established.  Straw 
mulch can be specified for the following applications: 


 As a stand-alone BMP on disturbed areas until soils can be 
prepared for permanent vegetation.  The longevity of straw 
mulch is typically less than six months. 


 Applied in combination with temporary seeding strategies 


 Applied in combination with permanent seeding strategies 
to enhance plant establishment and final soil stabilization 


 Applied around containerized plantings to control erosion 
until the plants become established to provide permanent 
stabilization 


Limitations 
Availability of straw and straw blowing equipment may be 
limited just prior to the rainy season and prior to storms 
due to high demand. 


Categories 


EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  


NS Non-Stormwater 
Management Control  


WM Waste Management and 
Materials Pollution Control  


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 


Potential Alternatives 


EC-3 Hydraulic Mulch 


EC-4 Hydroseeding 


EC-5 Soil Binders 


EC-7 Geotextiles and Mats 


EC-8 Wood Mulching 


EC-14 Compost Blanket 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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 There is a potential for introduction of weed seed and unwanted plant material if weed-free 
agricultural straw is not specified. 


 Straw mulch applied by hand is more time intensive and potentially costly. 


 Wind may limit application of straw and blow straw into undesired locations. 


 May have to be removed prior to permanent seeding or prior to further earthwork. 


 “Punching” of straw does not work in sandy soils, necessitating the use of tackifiers. 


 Potential fugitive dust control issues associated with straw applications can occur. 
Application of a stabilizing emulsion or a water stream at the same time straw is being blown 
can reduce this problem. 


 Use of plastic netting should be avoided in areas where wildlife may be entrapped and may 
be prohibited for projects in certain areas with sensitive wildlife species, especially reptiles 
and amphibians. 


Implementation 
 Straw should be derived from weed-free wheat, rice, or barley.  Where required by the plans, 


specifications, permits, or environmental documents, native grass straw should be used. 


 Use tackifier to anchor straw mulch to the soil on slopes. 


 Crimping, punch roller-type rollers, or track walking may also be used to incorporate straw 
mulch into the soil on slopes.  Track walking can be used where other methods are 
impractical. 


 Avoid placing straw onto roads, sidewalks, drainage channels, sound walls, existing 
vegetation, etc. 


 Straw mulch with tackifier should not be applied during or immediately before rainfall. 


 Additional guidance on the comparison and selection of temporary slope stabilization 
methods is provided in Appendix F of the Handbook.   


Application Procedures 
 When using a tackifier to anchor the straw mulch, roughen embankment or fill areas by 


rolling with a crimping or punching-type roller or by track walking before placing the straw 
mulch. Track walking should only be used where rolling is impractical.  


 Apply straw at a rate of between 3,000 and 4,000 lb/acre, either by machine or by hand 
distribution and provide 100% ground cover. A lighter application is used for flat surfaces 
and a heavier application is used for slopes. 


 Evenly distribute straw mulch on the soil surface. 


 Anchoring straw mulch to the soil surface by "punching" it into the soil mechanically 
(incorporating) can be used in lieu of a tackifier.   
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 Methods for holding the straw mulch in place depend upon the slope steepness, accessibility, 
soil conditions, and longevity. 


 A tackifier acts to glue the straw fibers together and to the soil surface.  The tackifier 
should be selected based on longevity and ability to hold the fibers in place.  A tackifier is 
typically applied at a rate of 125 lb/acre.  In windy conditions, the rates are typically 180 
lb/acre. 


 On very small areas, a spade or shovel can be used to punch in straw mulch. 


 On slopes with soils that are stable enough and of sufficient gradient to safely support 
construction equipment without contributing to compaction and instability problems, 
straw can be "punched" into the ground using a knife blade roller or a straight bladed 
coulter, known commercially as a "crimper.” 


Costs 
Average annual cost for installation and maintenance is included in the table below. Application 
by hand is more time intensive and potentially more costly. 


BMP Unit Cost per Acre 


Straw mulch, crimped or punched $2,458-$5,375 


Straw mulch with tackifier $1,823-$4,802 


Source: Cost information received from individual product suppliers solicited by 
Geosyntec Consultants (2004). 


 
Inspection and Maintenance 
 BMPs must be inspected in accordance with General Permit requirements for the associated 


project type and risk level.  It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events. 


 Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.  
Care should be exercised to minimize the damage to protected areas while making repairs, as 
any area damaged will require re-application of BMPs. 


 The key consideration in inspection and maintenance is that the straw needs to last long 
enough to achieve erosion control objectives.  Straw mulch as a stand-alone BMP is 
temporary and is not suited for long-term erosion control. 


 Maintain an unbroken, temporary mulched ground cover while disturbed soil areas are 
inactive.  Repair any damaged ground cover and re-mulch exposed areas. 


 Reapplication of straw mulch and tackifier may be required to maintain effective soil 
stabilization over disturbed areas and slopes. 
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Description and Purpose 


Mattings, or Rolled Erosion Control Products (RECPs), can be 
made of natural or synthetic materials or a combination of the 
two.  RECPs are used to cover the soil surface to reduce erosion 
from rainfall impact, hold soil in place, and absorb and hold 
moisture near the soil surface.  Additionally, RECPs may be 
used to stabilize soils until vegetation is established or to 
reinforce non-woody surface vegetation. 


Suitable Applications 


RECPs are typically applied on slopes where erosion hazard is 
high and vegetation will be slow to establish.  Mattings are also 
used on stream banks, swales and other drainage channels 
where moving water at velocities between 3 ft/s and 6 ft/s are 
likely to cause scour and wash out new vegetation, and in areas 
where the soil surface is disturbed and where existing 
vegetation has been removed.  RECPs may also be used when 
seeding cannot occur (e.g., late season construction and/or the 
arrival of an early rain season).  RECPs should be considered 
when the soils are fine grained and potentially erosive.  RECPs 
should be considered in the following situations. 


 Steep slopes, generally steeper than 3:1 (H:V) 


 Slopes where the erosion potential is high 


 Slopes and disturbed soils where mulch must be anchored 


 Disturbed areas where plants are slow to develop 


Categories 


EC Erosion Control  


SE Sediment Control  


TC Tracking Control  


WE Wind Erosion Control  


NS 
Non-Stormwater 
Management Control 


 


WM 
Waste Management and 
Materials Pollution Control 


 


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  


Nutrients  


Trash  


Metals  


Bacteria  


Oil and Grease  


Organics  


 


Potential Alternatives 


EC-3 Hydraulic Mulch 


EC-4 Hydroseeding 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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 Channels with flows exceeding 3.3 ft/s 


 Channels to be vegetated 


 Stockpiles 


 Slopes adjacent to water bodies  


Limitations 


 RECP installed costs are generally higher than other erosion control BMPs, limiting their use 
to areas where other BMPs are ineffective (e.g. channels, steep slopes). 


 RECPs may delay seed germination, due to reduction in soil temperature. 


 RECPs are generally not suitable for excessively rocky sites or areas where the final 
vegetation will be mowed (since staples and netting can catch in mowers). If a staple or pin 
cannot be driven into the soil because the underlying soil is too hard or rocky, then an 
alternative BMP should be selected. 


 If used for temporary erosion control, RECPs should be removed and disposed of prior to 
application of permanent soil stabilization measures. 


 The use of plastic should be limited to covering stockpiles or very small graded areas for 
short periods of time (such as through one imminent storm event) until more 
environmentally friendly measures, such as seeding and mulching, may be installed. 


- Plastic sheeting is easily vandalized, easily torn, photodegradable, and must be 
disposed of at a landfill. 


- Plastic sheeting results in 100% runoff, which may cause serious erosion 
problems in the areas receiving the increased flow. 


 RECPs may have limitations based on soil type, slope gradient, or channel flow rate; consult 
the manufacturer for proper selection. 


 Not suitable for areas that have foot traffic (tripping hazard) – e.g., pad areas around 
buildings under construction. 


 RECPs that incorporate a plastic netting (e.g. straw blanket typically uses a plastic netting to 
hold the straw in place) may not be suitable near known wildlife habitat. Wildlife can 
become trapped in the plastic netting.  


 RECPs may have limitations in extremely windy climates. However, when RECPs are 
properly trenched at the top and bottom and stapled in accordance with the manufacturer’s 
recommendations, problems with wind can be minimized.  
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Implementation  


Material Selection 


 Natural RECPs have been found to be effective where re-vegetation will be provided by re-
seeding.  The choice of material should be based on the size of area, side slopes, surface 
conditions such as hardness, moisture, weed growth, and availability of materials. 


 Additional guidance on the comparison and selection of temporary slope stabilization 
methods is provided in Appendix F of the Handbook.   


 The following natural and synthetic RECPs are commonly used: 


Geotextiles 


 Material can be a woven or a non-woven polypropylene fabric with minimum thickness of 
0.06 in., minimum width of 12 ft and should have minimum tensile strength of 150 lbs 
(warp), 80 lbs (fill) in conformance with the requirements in ASTM Designation: D 4632.  
The permittivity of the fabric should be approximately 0.07 sec–1 in conformance with the 
requirements in ASTM Designation: D4491.  The fabric should have an ultraviolet (UV) 
stability of 70 percent in conformance with the requirements in ASTM designation: D4355.  
Geotextile blankets must be secured in place with wire staples or sandbags and by keying 
into tops of slopes to prevent infiltration of surface waters under geotextile.  Staples should 
be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in. 
crown.   


 Geotextiles may be reused if they are suitable for the use intended. 


Plastic Covers 


 Generally plastic sheeting should only be used as stockpile covering or for very small graded 
areas for short periods of time (such as through one imminent storm event). If plastic 
sheeting must be used, choose a plastic that will withstand photo degradation.  


 Plastic sheeting should have a minimum thickness of 6 mils, and must be keyed in at the top 
of slope (when used as a temporary slope protection) and firmly held in place with sandbags 
or other weights placed no more than 10 ft apart.  Seams are typically taped or weighted 
down their entire length, and there should be at least a 12 in. to 24 in. overlap of all seams.  
Edges should be embedded a minimum of 6 in. in soil (when used as a temporary slope 
protection). 


 All sheeting must be inspected periodically after installation and after significant rainstorms 
to check for erosion, undermining, and anchorage failure.  Any failures must be repaired 
immediately.  If washout or breakages occur, the material should be re-installed after 
repairing the damage to the slope. 


Erosion Control Blankets/Mats 


 Biodegradable RECPs are typically composed of jute fibers, curled wood fibers, straw, 
coconut fiber, or a combination of these materials.  In order for an RECP to be considered 
100% biodegradable, the netting, sewing or adhesive system that holds the biodegradable 
mulch fibers together must also be biodegradable.  See typical installation details at the end 
of this fact sheet. 
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 Jute is a natural fiber that is made into a yarn that is loosely woven into a biodegradable 
mesh.  The performance of jute as a stand-alone RECP is low.  Most other RECPs 
outperform jute as a temporary erosion control product and therefore jute is not 
commonly used.  It is designed to be used in conjunction with vegetation.  The material 
is supplied in rolled strips, which should be secured to the soil with U-shaped staples or 
stakes in accordance with manufacturers’ recommendations. 


 Excelsior (curled wood fiber) blanket material should consist of machine produced 
mats of curled wood excelsior with 80 percent of the fiber 6 in. or longer.  The excelsior 
blanket should be of consistent thickness.  The wood fiber must be evenly distributed 
over the entire area of the blanket.  The top surface of the blanket should be covered with 
a photodegradable extruded plastic mesh.  The blanket should be smolder resistant 
without the use of chemical additives and should be non-toxic and non-injurious to plant 
and animal life.  Excelsior blankets should be furnished in rolled strips, a minimum of 48 
in. wide, and should have an average weight of 0.8 lb/yd2, 10 percent, at the time of 
manufacture.  Excelsior blankets must be secured in place with wire staples.  Staples 
should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs 
and 2 in. crown. 


 Straw blanket should be machine produced mats of straw with a lightweight 
biodegradable netting top layer.  The straw should be attached to the netting with 
biodegradable thread or glue strips.  The straw blanket should be of consistent thickness.  
The straw should be evenly distributed over the entire area of the blanket.  Straw blanket 
should be furnished in rolled strips a minimum of 6.5 ft wide, a minimum of 80 ft long 
and a minimum of 0.5 lb/yd2.  Straw blankets must be secured in place with wire staples.  
Staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8 
in. legs and 2 in. crown. 


 Wood fiber blanket is composed of biodegradable fiber mulch with extruded plastic 
netting held together with adhesives.  The material is designed to enhance re-vegetation.  
The material is furnished in rolled strips, which must be secured to the ground with U-
shaped staples or stakes in accordance with manufacturers’ recommendations. 


 Coconut fiber blanket should be a machine produced mat of 100 percent coconut 
fiber with biodegradable netting on the top and bottom.  The coconut fiber should be 
attached to the netting with biodegradable thread or glue strips.  The coconut fiber 
blanket should be of consistent thickness.  The coconut fiber should be evenly distributed 
over the entire area of the blanket.  Coconut fiber blanket should be furnished in rolled 
strips with a minimum of 6.5 ft wide, a minimum of 80 ft. long and a minimum of 0.5 
lb/yd2.  Coconut fiber blankets must be secured in place with wire staples.  Staples 
should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs 
and 2 in. crown. 


 Coconut fiber mesh is a thin permeable membrane made from coconut or corn fiber 
that is spun into a yarn and woven into a biodegradable mat.  It is designed to be used in 
conjunction with vegetation and typically has longevity of several years.  The material is 
supplied in rolled strips, which must be secured to the soil with U-shaped staples or 
stakes in accordance with manufacturers’ recommendations. 
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 Straw coconut fiber blanket should be machine produced mats of 70 percent straw 
and 30 percent coconut fiber with a biodegradable netting top layer and a biodegradable 
bottom net.  The straw and coconut fiber should be attached to the netting with 
biodegradable thread or glue strips.  The straw coconut fiber blanket should be of 
consistent thickness.  The straw and coconut fiber should be evenly distributed over the 
entire area of the blanket.  Straw coconut fiber blanket should be furnished in rolled 
strips a minimum of 6.5 ft wide, a minimum of 80 ft long and a minimum of 0.5 lb/yd2.  
Straw coconut fiber blankets must be secured in place with wire staples.  Staples should 
be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in. 
crown. 


 Non-biodegradable RECPs are typically composed of polypropylene, polyethylene, nylon or 
other synthetic fibers.  In some cases, a combination of biodegradable and synthetic fibers is 
used to construct the RECP.  Netting used to hold these fibers together is typically non-
biodegradable as well. 


 Plastic netting is a lightweight biaxially oriented netting designed for securing loose 
mulches like straw or paper to soil surfaces to establish vegetation.  The netting is 
photodegradable.  The netting is supplied in rolled strips, which must be secured with U-
shaped staples or stakes in accordance with manufacturers’ recommendations. 


 Plastic mesh is an open weave geotextile that is composed of an extruded synthetic 
fiber woven into a mesh with an opening size of less than ¼ in.  It is used with re-
vegetation or may be used to secure loose fiber such as straw to the ground.  The material 
is supplied in rolled strips, which must be secured to the soil with U-shaped staples or 
stakes in accordance with manufacturers’ recommendations. 


 Synthetic fiber with netting is a mat that is composed of durable synthetic fibers 
treated to resist chemicals and ultraviolet light.  The mat is a dense, three dimensional 
mesh of synthetic (typically polyolefin) fibers stitched between two polypropylene nets.  
The mats are designed to be re-vegetated and provide a permanent composite system of 
soil, roots, and geomatrix.  The material is furnished in rolled strips, which must be 
secured with U-shaped staples or stakes in accordance with manufacturers’ 
recommendations. 


 Bonded synthetic fibers consist of a three dimensional geomatrix nylon (or other 
synthetic) matting.  Typically it has more than 90 percent open area, which facilitates 
root growth.  It’s tough root reinforcing system anchors vegetation and protects against 
hydraulic lift and shear forces created by high volume discharges.  It can be installed 
over prepared soil, followed by seeding into the mat.  Once vegetated, it becomes an 
invisible composite system of soil, roots, and geomatrix.  The material is furnished in 
rolled strips that must be secured with U-shaped staples or stakes in accordance with 
manufacturers’ recommendations. 


 Combination synthetic and biodegradable RECPs consist of biodegradable fibers, 
such as wood fiber or coconut fiber, with a heavy polypropylene net stitched to the top 
and a high strength continuous filament geomatrix or net stitched to the bottom.  The 
material is designed to enhance re-vegetation.  The material is furnished in rolled strips, 
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which must be secured with U-shaped staples or stakes in accordance with 
manufacturers’ recommendations. 


Site Preparation 


 Proper soil preparation is essential to ensure complete contact of the RECP with the soil. Soil 
Roughening is not recommended in areas where RECPs will be installed. 


 Grade and shape the area of installation. 


 Remove all rocks, clods, vegetation or other obstructions so that the installed blankets or 
mats will have complete, direct contact with the soil. 


 Prepare seedbed by loosening 2 to 3 in. of topsoil. 


Seeding/Planting 


Seed the area before blanket installation for erosion control and re-vegetation.  Seeding after 
mat installation is often specified for turf reinforcement application.  When seeding prior to 
blanket installation, all areas disturbed during blanket installation must be re-seeded.  Where 
soil filling is specified for turf reinforcement mats (TRMs), seed the matting and the entire 
disturbed area after installation and prior to filling the mat with soil. 


Fertilize and seed in accordance with seeding specifications or other types of landscaping plans.  
The protective matting can be laid over areas where grass has been planted and the seedlings 
have emerged.  Where vines or other ground covers are to be planted, lay the protective matting 
first and then plant through matting according to design of planting. 


Check Slots 


Check slots shall be installed as required by the manufacturer. 


Laying and Securing Matting 


 Before laying the matting, all check slots should be installed and the seedbed should be 
friable, made free from clods, rocks, and roots.  The surface should be compacted and 
finished according to the requirements of the manufacturer’s recommendations. 


 Mechanical or manual lay down equipment should be capable of handling full rolls of fabric 
and laying the fabric smoothly without wrinkles or folds.  The equipment should meet the 
fabric manufacturer’s recommendations or equivalent standards. 


Anchoring 


 U-shaped wire staples, metal geotextile stake pins, or triangular wooden stakes can be used 
to anchor mats and blankets to the ground surface. 


 Wire staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8 
in. legs and 2 in. crown. 


 Metal stake pins should be 0.188 in. diameter steel with a 1.5 in. steel washer at the head of 
the pin, and 8 in. in length. 


 Wire staples and metal stakes should be driven flush to the soil surface. 
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Installation on Slopes 


Installation should be in accordance with the manufacturer's recommendations.  In general, 
these will be as follows: 


 Begin at the top of the slope and anchor the blanket in a 6 in. deep by 6 in. wide trench.  
Backfill trench and tamp earth firmly. 


 Unroll blanket down slope in the direction of water flow. 


 Overlap the edges of adjacent parallel rolls 2 to 3 in. and staple every 3 ft (or greater, per 
manufacturer’s specifications). 


 When blankets must be spliced, place blankets end over end (shingle style) with 6 in. 
overlap.  Staple through overlapped area, approximately 12 in. apart. 


 Lay blankets loosely and maintain direct contact with the soil.  Do not stretch. 


 Staple blankets sufficiently to anchor blanket and maintain contact with the soil.  Staples 
should be placed down the center and staggered with the staples placed along the edges.  
Steep slopes, 1:1 (H:V) to 2:1 (H:V), require a minimum of 2 staples/yd2.  Moderate slopes, 
2:1 (H:V) to 3:1 (H:V), require a minimum of 1 ½ staples/yd2. Check manufacturer’s 
specifications to determine if a higher density staple pattern is required.  


Installation in Channels 


Installation should be in accordance with the manufacturer's recommendations.  In general, 
these will be as follows: 


 Dig initial anchor trench 12 in. deep and 6 in. wide across the channel at the lower end of the 
project area. 


 Excavate intermittent check slots, 6 in. deep and 6 in. wide across the channel at 25 to 30 ft 
intervals along the channels. 


 Cut longitudinal channel anchor trenches 4 in. deep and 4 in. wide along each side of the 
installation to bury edges of matting, whenever possible extend matting 2 to 3 in. above the 
crest of the channel side slopes. 


 Beginning at the downstream end and in the center of the channel, place the initial end of 
the first roll in the anchor trench and secure with fastening devices at 12 in. intervals.  Note: 
matting will initially be upside down in anchor trench. 


 In the same manner, position adjacent rolls in anchor trench, overlapping the preceding roll 
a minimum of 3 in. 


 Secure these initial ends of mats with anchors at 12 in. intervals, backfill and compact soil. 


 Unroll center strip of matting upstream.  Stop at next check slot or terminal anchor trench.  
Unroll adjacent mats upstream in similar fashion, maintaining a 3 in. overlap. 
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 Fold and secure all rolls of matting snugly into all transverse check slots.  Lay mat in the 
bottom of the slot then fold back against itself.  Anchor through both layers of mat at 12 in. 
intervals, then backfill and compact soil.  Continue rolling all mat widths upstream to the 
next check slot or terminal anchor trench. 


 Alternate method for non-critical installations: Place two rows of anchors on 6 in. centers at 
25 to 30 ft. intervals in lieu of excavated check slots. 


 Staple shingled lap spliced ends a minimum of 12 in. apart on 12 in. intervals. 


 Place edges of outside mats in previously excavated longitudinal slots; anchor using 
prescribed staple pattern, backfill, and compact soil. 


 Anchor, fill, and compact upstream end of mat in a 12 in. by 6 in. terminal trench. 


 Secure mat to ground surface using U-shaped wire staples, geotextile pins, or wooden stakes. 


 Seed and fill turf reinforcement matting with soil, if specified. 


Soil Filling (if specified for turf reinforcement mat (TRM)) 


Installation should be in accordance with the manufacturer’s recommendations. Typical 
installation guidelines are as follows: 


 


 After seeding, spread and lightly rake ½-3/4 inches of fine topsoil into the TRM apertures to 
completely fill TRM thickness. Use backside of rake or other flat implement. 


 Alternatively, if allowed by product specifications, spread topsoil using lightweight loader, 
backhoe, or other power equipment. Avoid sharp turns with equipment.  


 Always consult the manufacturer's recommendations for installation. 


 Do not drive tracked or heavy equipment over mat. 


 Avoid any traffic over matting if loose or wet soil conditions exist. 


 Use shovels, rakes, or brooms for fine grading and touch up. 


 Smooth out soil filling just exposing top netting of mat. 


Temporary Soil Stabilization Removal 


 Temporary soil stabilization removed from the site of the work must be disposed of if 
necessary. 


Costs 


Installed costs can be relatively high compared to other BMPs.  Approximate costs for installed 
materials are shown below: 
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Rolled Erosion Control Products 
Installed Cost per 


Acre (2004)1 


Estimated Cost 
per Acre (2009)2 


Biodegradable 


Jute Mesh $6,000-$7,000 $6,600-$7,700 


Curled Wood Fiber $8,000-$10,500 $8,800-$11,050 


Straw $8,000-$10,500 $8,800-$11,050 


Wood Fiber $8,000-$10,500 $8,800-$11,050 


Coconut Fiber $13,000-$14,000 $14,300-$15,400 


Coconut Fiber Mesh $30,000-$33,000 $33,000-$36,300 


Straw Coconut Fiber $10,000-$12,000 $11,000-$13,200 


Non-Biodegradable 


Plastic Netting $2,000-$2,200 $2,200-$2,220 


Plastic Mesh $3,000-$3,500 $3,300-$3,850 


Synthetic Fiber with Netting $34,000-$40,000 $37,400-$44,000 


Bonded Synthetic Fibers $45,000-$55,000 $49,500-$60,500 


Combination with Biodegradable $30,000-$36,000 $33,000-$39,600 


1.  Source:  Cost information received from individual product manufacturers solicited by Geosyntec Consultants (2004). 


2. 2009 costs reflect a 10% escalation over year 2004 costs. Escalation based on informal survey of industry trends. Note: 
Expected cost increase is offset by competitive economic conditions. 


 


Inspection and Maintenance 


 RECPs must be inspected in accordance with General Permit requirements for the 
associated project type and risk level.  It is recommended that at a minimum, BMPs be 
inspected weekly, prior to forecasted rain events, daily during extended rain events, and 
after the conclusion of rain events. 


 Areas where erosion is evident shall be repaired and BMPs reapplied as soon as possible.  
Care should be exercised to minimize the damage to protected areas while making repairs, as 
any area damaged will require reapplication of BMPs. 


 If washout or breakage occurs, re-install the material after repairing the damage to the slope 
or channel. 


 Make sure matting is uniformly in contact with the soil. 


 Check that all the lap joints are secure. 


 Check that staples are flush with the ground. 
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Description and Purpose 


Outlet protection is a physical device composed of rock, grouted 
riprap, or concrete rubble, which is placed at the outlet of a pipe 
or channel to prevent scour of the soil caused by concentrated, 
high velocity flows. 


Suitable Applications 


Whenever discharge velocities and energies at the outlets of 
culverts, conduits, or channels are sufficient to erode the next 
downstream reach.  This includes temporary diversion 
structures to divert runon during construction. 


 These devices may be used at the following locations: 


 Outlets of pipes, drains, culverts, slope drains, diversion 
ditches, swales, conduits, or channels. 


 Outlets located at the bottom of mild to steep slopes. 


 Discharge outlets that carry continuous flows of water. 


 Outlets subject to short, intense flows of water, such as 
flash floods. 


 Points where lined conveyances discharge to unlined 
conveyances 


Limitations 


 Large storms or high flows can wash away the rock outlet 
protection and leave the area susceptible to erosion. 


Categories 


EC Erosion Control  


SE Sediment Control  


TC Tracking Control  


WE Wind Erosion Control  


NS 
Non-Stormwater 
Management Control 


 


WM 
Waste Management and 
Materials Pollution Control 


 


Legend: 


 Primary Objective 


 Secondary Objective 


Targeted Constituents 


Sediment  


Nutrients  


Trash  


Metals  


Bacteria  


Oil and Grease  


Organics  


 


Potential Alternatives 


None 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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 Sediment captured by the rock outlet protection may be difficult to remove without 
removing the rock. 


 Outlet protection may negatively impact the channel habitat. 


 Grouted riprap may break up in areas of freeze and thaw. 


 If there is not adequate drainage, and water builds up behind grouted riprap, it may cause 
the grouted riprap to break up due to the resulting hydrostatic pressure. 


 Sediment accumulation, scour depressions, and/or persistent non-stormwater discharges 
can result in areas of standing water suitable for mosquito production in velocity dissipation 
devices. 


Implementation 


General 


Outlet protection is needed where discharge velocities and energies at the outlets of culverts, 
conduits or channels are sufficient to erode the immediate downstream reach.  This practice 
protects the outlet from developing small eroded pools (plange pools), and protects against gully 
erosion resulting from scouring at a culvert mouth. 


Design and Layout 
As with most channel design projects, depth of flow, roughness, gradient, side slopes, discharge 
rate, and velocity should be considered in the outlet design.  Compliance to local and state 
regulations should also be considered while working in environmentally sensitive streambeds.  
General recommendations for rock size and length of outlet protection mat are shown in the 
rock outlet protection figure in this BMP and should be considered minimums.  The apron 
length and rock size gradation are determined using a combination of the discharge pipe 
diameter and estimate discharge rate:  Select the longest apron length and largest rock size 
suggested by the pipe size and discharge rate.  Where flows are conveyed in open channels such 
as ditches and swales, use the estimated discharge rate for selecting the apron length and rock 
size.  Flows should be same as the culvert or channel design flow but never the less than the 
peak 5 year flow for temporary structures planned for one rainy season, or the 10 year peak flow 
for temporary structures planned for two or three rainy seasons. 


 There are many types of energy dissipaters, with rock being the one that is represented in 
the attached figure. 


 Best results are obtained when sound, durable, and angular rock is used. 


 Install riprap, grouted riprap, or concrete apron at selected outlet.  Riprap aprons are best 
suited for temporary use during construction.  Grouted or wired tied rock riprap can 
minimize maintenance requirements. 


 Rock outlet protection is usually less expensive and easier to install than concrete aprons or 
energy dissipaters.  It also serves to trap sediment and reduce flow velocities. 


 Carefully place riprap to avoid damaging the filter fabric. 
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 Stone 4 in. to 6 in. may be carefully dumped onto filter fabric from a height not to exceed 
12 in. 


 Stone 8 in. to 12 in. must be hand placed onto filter fabric, or the filter fabric may be 
covered with 4 in. of gravel and the 8 in. to 12 in. rock may be dumped from a height not 
to exceed 16 in. 


 Stone greater than 12 in. shall only be dumped onto filter fabric protected with a layer of 
gravel with a thickness equal to one half the D50 rock size, and the dump height limited to 
twice the depth of the gravel protection layer thickness. 


 For proper operation of apron:  Align apron with receiving stream and keep straight 
throughout its length.  If a curve is needed to fit site conditions, place it in upper section of 
apron. 


 Outlets on slopes steeper than 10 percent should have additional protection. 


Costs 


Costs are low if material is readily available.  If material is imported, costs will be higher.  
Average installed cost is $150 per device. 


Inspection and Maintenance 


 Inspect BMPs in accordance with General Permit requirements for the associated project 
type and risk level.  It is recommended that at a minimum, BMPs be inspected weekly, prior 
to forecasted rain events, daily during extended rain events, and after the conclusion of rain 
events. 


 Inspect BMPs subjected to non-stormwater discharges daily while non-stormwater 
discharges occur.  Minimize areas of standing water by removing sediment blockages and 
filling scour depressions. 


 Inspect apron for displacement of the riprap and damage to the underlying fabric.  Repair 
fabric and replace riprap that has washed away.  If riprap continues to wash away, consider 
using larger material. 


 Inspect for scour beneath the riprap and around the outlet.  Repair damage to slopes or 
underlying filter fabric immediately. 


 Temporary devices should be completely removed as soon as the surrounding drainage area 
has been stabilized or at the completion of construction. 
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Pipe Diameter 
inches 


Discharge 
ft3/s 


Apron Length, La 
ft 


Rip Rap D50 Diameter 
Min 


inches 


12 
5 


10 


10 


13 


4 


6 


18 


10 


20 


30 


40 


10 


16 


23 


26 


6 


8 


12 


16 


24 


30 


40 


50 


60 


16 


26 


26 


30 


8 


8 


12 


16 


For larger or higher flows consult a Registered Civil Engineer 


Source: USDA - SCS 
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Description and Purpose 


A silt fence is made of a woven geotextile that has been 
entrenched, attached to supporting poles, and sometimes 
backed by a plastic or wire mesh for support.  The silt fence 
detains water, promoting sedimentation of coarse sediment 
behind the fence. Silt fence does not retain soil fine particles 
like clays or silts. 


Suitable Applications 


Silt fences are suitable for perimeter control, placed below 
areas where sheet flows discharge from the site.  They could 
also be used as interior controls below disturbed areas where 
runoff may occur in the form of sheet and rill erosion and 
around inlets within disturbed areas (SE-10).  Silt fences should 
not be used in locations where the flow is concentrated. Silt 
fences should always be used in combination with erosion 
controls.  Suitable applications include: 


 At perimeter of a project. 


 Below the toe or down slope of exposed and erodible slopes. 


 Along streams and channels. 


 Around temporary spoil areas and stockpiles. 


 Around inlets. 


 Below other small cleared areas. 


Categories 


EC Erosion Control  


SE Sediment Control  


TC Tracking Control  


WE Wind Erosion Control  


NS 
Non-Stormwater 
Management Control 


 


WM 
Waste Management and 
Materials Pollution Control 


 


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment (coarse sediment)  


Nutrients  


Trash  


Metals  


Bacteria  


Oil and Grease  


Organics  


 


Potential Alternatives 


SE-5 Fiber Rolls 


SE-6 Gravel Bag Berm SE-12 
Manufactured Linear Sediment 
Controls  


SE-13 Compost Socks and Berms 


SE-14 Biofilter Bags 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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Limitations 


 Do not use in streams, channels, drain inlets, or anywhere flow is concentrated. 


 Do not use in locations where ponded water may cause a flooding hazard.   


 Do not use silt fence to divert water flows or place across any contour line.   


 Improperly installed fences are subject to failure from undercutting, overtopping, or 
collapsing. 


 Must be trenched and keyed in. 


 Not intended for use as a substitute for Fiber Rolls (SE-5), when fiber rolls are being used as 
a slope interruption device.   


 Do not use on slopes subject to creeping, slumping, or landslides. 


Implementation 


General 


A silt fence is a temporary sediment barrier consisting of woven geotextile stretched across and 
attached to supporting posts, trenched-in, and, depending upon the strength of fabric used, 
supported with plastic or wire mesh fence.  Silt fences trap coarse sediment by intercepting and 
detaining sediment-laden runoff from disturbed areas in order to promote sedimentation 
behind the fence. 


The following layout and installation guidance can improve performance and should be 
followed: 


 Silt fence should be used in combination with erosion controls up-slope in order to provide 
the most effective sediment control.  


 Silt fence alone is not effective at reducing turbidity. (Barrett and Malina, 2004) 


 Designers should consider diverting sediment laden water to a temporary sediment basin or 
trap.  (EPA, 2012) 


 Use principally in areas where sheet flow occurs. 


 Install along a level contour, so water does not pond more than 1.5 ft at any point along the 
silt fence. 


 Provide sufficient room for runoff to pond behind the fence and to allow sediment removal 
equipment to pass between the silt fence and toes of slopes or other obstructions.  About 
1200 ft2 of ponding area should be provided for every acre draining to the fence.  


 Efficiency of silt fences is primarily dependent on the detention time of the runoff behind the 
control. (Barrett and Malina, 2004) 


 The drainage area above any fence should not exceed a quarter of an acre. (Rule of Thumb- 
100-feet of silt fence per 10,000 square feet of disturbed area.) (EPA 2012) 
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 The maximum length of slope draining to any point along the silt fence should be 100 ft per 
foot of silt fence. 


 Turn the ends of the filter fence uphill to prevent stormwater from flowing around the fence. 


 Leave an undisturbed or stabilized area immediately down slope from the fence where 
feasible. 


 Silt fences should remain in place until the disturbed area draining to the silt fence is 
permanently stabilized, after which, the silt fence fabric and posts should be removed and 
properly disposed. 


 J-Hooks, which have ends turning up the slope to break up long runs of fence and provide 
multiple storage areas that work like mini-retention areas, may be used to increase the 
effectiveness of silt fence. 


 Be aware of local regulations regarding the type and installation requirements of silt fence, 
which may differ from those presented in this fact sheet. 


Design and Layout  


In areas where high winds are anticipated the fence should be supported by a plastic or wire 
mesh.  The geotextile fabric of the silt fence should contain ultraviolet inhibitors and stabilizers 
to provide longevity equivalent to the project life or replacement schedule. 


 Layout in accordance with the attached figures. 


 For slopes that contain a high number of rocks or large dirt clods that tend to dislodge, it 
may be necessary to protect silt fence from rocks (e.g., rockfall netting) ensure the integrity 
of the silt fence installation. 


Standard vs. Heavy Duty Silt Fence 


Standard Silt Fence 


 Generally applicable in cases where the area draining to fence produces moderate 
sediment loads. 


Heavy Duty Silt Fence 


 Heavy duty silt fence usually has 1 or more of the following characteristics, not 
possessed by standard silt fence. 


o Fabric is reinforced with wire backing or additional support. 


o Posts are spaced closer than pre-manufactured, standard silt fence products. 


 Use is generally limited to areas affected by high winds. 


 Area draining to fence produces moderate sediment loads. 


Materials 


Standard Silt Fence 


 Silt fence material should be woven geotextile with a minimum width of 36 in.  The 
fabric should conform to the requirements in ASTM designation D6461.   


 Wooden stakes should be commercial quality lumber of the size and shape shown on 
the plans.  Each stake should be free from decay, splits or cracks longer than the 
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thickness of the stake or other defects that would weaken the stakes and cause the 
stakes to be structurally unsuitable. 


 Staples used to fasten the fence fabric to the stakes should be not less than 1.75 in. 
long and should be fabricated from 15 gauge or heavier wire.  The wire used to fasten 
the tops of the stakes together when joining two sections of fence should be 9 gauge 
or heavier wire.  Galvanizing of the fastening wire will not be required. 


Heavy-Duty Silt Fence 


 Some silt fence has a wire backing to provide additional support, and there are 
products that may use prefabricated plastic holders for the silt fence and use metal 
posts instead of wood stakes.   


Installation Guidelines – Traditional Method 


Silt fences are to be constructed on a level contour.  Sufficient area should exist behind the fence 
for ponding to occur without flooding or overtopping the fence. 


 A trench should be excavated approximately 6 in. wide and 6 in. deep along the line of the 
proposed silt fence (trenches should not be excavated wider or deeper than necessary for 
proper silt fence installation). 


 Bottom of the silt fence should be keyed-in a minimum of 12 in. 


 Posts should be spaced a maximum of 6 ft apart and driven securely into the ground a 
minimum of 18 in. or 12 in. below the bottom of the trench. 


 When standard strength geotextile is used, a plastic or wire mesh support fence should be 
fastened securely to the upslope side of posts using heavy–duty wire staples at least 1 in. 
long.  The mesh should extend into the trench.   


 When extra-strength geotextile and closer post spacing are used, the mesh support fence 
may be eliminated.   


 Woven geotextile should be purchased in a long roll, then cut to the length of the barrier.  
When joints are necessary, geotextile should be spliced together only at a support post, with 
a minimum 6 in. overlap and both ends securely fastened to the post. 


 The trench should be backfilled with native material and compacted. 


 Construct the length of each reach so that the change in base elevation along the reach does 
not exceed 1/3 the height of the barrier; in no case should the reach exceed 500 ft. 


 Cross barriers should be a minimum of 1/3 and a maximum of ½ the height of the linear 
barrier. 


 See typical installation details at the end of this fact sheet. 


  







Silt Fence SE-1 


July 2012 California Stormwater BMP Handbook Portal 5 of 9 


 Construction 


 www.casqa.org 


Installation Guidelines - Static Slicing Method 


 Static Slicing is defined as insertion of a narrow blade pulled behind a tractor, similar to a 
plow blade, at least 10 inches into the soil while at the same time pulling silt geotextile fabric 
into the ground through the opening created by the blade to the depth of the blade.  Once the 
geotextile is installed, the soil is compacted using tractor tires.   


 This method will not work with pre-fabricated, wire backed silt fence.   


 Benefits:  


o Ease of installation (most often done with a 2 person crew).  


o Minimal soil disturbance. 


o Better level of compaction along fence, less susceptible to undercutting   


o Uniform installation. 


 Limitations:  


o Does not work in shallow or rocky soils. 


o Complete removal of geotextile material after use is difficult. 


o Be cautious when digging near potential underground utilities. 


Costs 


 It should be noted that costs vary greatly across regions due to available supplies and labor 
costs. 


 Average annual cost for installation using the traditional silt fence installation method 
(assumes 6 month useful life) is $7 per linear foot based on vendor research.  Range of cost 
is $3.50 - $9.10 per linear foot. 


Inspection and Maintenance 


 BMPs must be inspected in accordance with General Permit requirements for the associated 
project type and risk level.  It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events. 


 Repair undercut silt fences. 


 Repair or replace split, torn, slumping, or weathered fabric.  The lifespan of silt fence fabric 
is generally 5 to 8 months. 


 Silt fences that are damaged and become unsuitable for the intended purpose should be 
removed from the site of work, disposed, and replaced with new silt fence barriers. 


 Sediment that accumulates in the BMP should be periodically removed in order to maintain 
BMP effectiveness.  Sediment should be removed when the sediment accumulation reaches 
1/3 of the barrier height.   


 Silt fences should be left in place until the  upgradient area is permanently stabilized.  Until 
then, the silt fence should be inspected and maintained regularly. 
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 Remove silt fence when upgradient areas are stabilized.  Fill and compact post holes and 
anchor trench, remove sediment accumulation, grade fence alignment to blend with adjacent 
ground, and stabilize disturbed area. 
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Description and Purpose 


A check dam is a small barrier constructed of rock, gravel bags, 
sandbags, fiber rolls, or other proprietary products, placed 
across a constructed swale or drainage ditch.  Check dams 
reduce the effective slope of the channel, thereby reducing 
scour and channel erosion by reducing flow velocity and 
increasing residence time within the channel, allowing 
sediment to settle. 


Suitable Applications 


Check dams may be appropriate in the following situations: 


 To promote sedimentation behind the dam. 


 To prevent erosion by reducing the velocity of channel flow 
in small intermittent channels and temporary swales. 


 In small open channels that drain 10 acres or less. 


 In steep channels where stormwater runoff velocities 
exceed 5 ft/s. 


 During the establishment of grass linings in drainage 
ditches or channels. 


 In temporary ditches where the short length of service does 
not warrant establishment of erosion-resistant linings. 


 To act as a grade control structure. 


Categories 


EC Erosion Control  


SE Sediment Control  


TC Tracking Control  


WE Wind Erosion Control  


NS 
Non-Stormwater 
Management Control 


 


WM 
Waste Management and 
Materials Pollution Control 


 


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  


Nutrients  


Trash  


Metals  


Bacteria  


Oil and Grease  


Organics  


 


Potential Alternatives 


SE-5 Fiber Rolls 


SE-6 Gravel Bag Berm 


SE-8 Sandbag Barrier 


SE-12 Manufactured Linear 
Sediment Controls 


SE-14 Biofilter Bags 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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Limitations 


 Not to be used in live streams or in channels with extended base flows. 


 Not appropriate in channels that drain areas greater than 10 acres. 


 Not appropriate in channels that are already grass-lined unless erosion potential or 
sediment-laden flow is expected, as installation may damage vegetation. 


 Require extensive maintenance following high velocity flows. 


 Promotes sediment trapping which can be re-suspended during subsequent storms or 
removal of the check dam. 


 Do not construct check dams with straw bales or silt fence. 


 Water suitable for mosquito production may stand behind check dams, particularly if 
subjected to daily non-stormwater discharges.  


Implementation 


General 


Check dams reduce the effective slope and create small pools in swales and ditches that drain 10 
acres or less.  Using check dams to reduce channel slope reduces the velocity of stormwater 
flows, thus reducing erosion of the swale or ditch and promoting sedimentation.  Thus, check 
dams are dual-purpose and serve an important role as erosion controls as well as as sediment 
controls. Note that use of 1-2 isolated check dams for sedimentation will likely result in little net 
removal of sediment because of the small detention time and probable scour during longer 
storms.  Using a series of check dams will generally increase their effectiveness.  A sediment trap 
(SE-3) may be placed immediately upstream of the check dam to increase sediment removal 
efficiency. 


Design and Layout 


Check dams work by decreasing the effective slope in ditches and swales.  An important 
consequence of the reduced slope is a reduction in capacity of the ditch or swale.  This reduction 
in capacity should be considered when using this BMP, as reduced capacity can result in 
overtopping of the ditch or swale and resultant consequences.  In some cases, such as a 
“permanent” ditch or swale being constructed early and used as a “temporary” conveyance for 
construction flows, the ditch or swale may have sufficient capacity such that the temporary 
reduction in capacity due to check dams is acceptable.  When check dams reduce capacities 
beyond acceptable limits, either: 


 Don’t use check dams.  Consider alternative BMPs, or. 


 Increase the size of the ditch or swale to restore capacity. 


Maximum slope and velocity reduction is achieved when the toe of the upstream dam is at the 
same elevation as the top of the downstream dam (see “Spacing Between Check Dams” detail at 
the end of this fact sheet).  The center section of the dam should be lower than the edge sections 
(at least 6 inches), acting as a spillway, so that the check dam will direct flows to the center of 
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the ditch or swale (see “Typical Rock Check Dam” detail at the end of this fact sheet).  Bypass or 
side-cutting can occur if a sufficient spillway is not provided in the center of the dam. 


Check dams are usually constructed of rock, gravel bags, sandbags, and fiber rolls.  A number of 
products can also be used as check dams (e.g. HDPE check dams, temporary silt dikes (SE-12)), 
and some of these products can be removed and reused.  Check dams can also be constructed of 
logs or lumber, and have the advantage of a longer lifespan when compared to gravel bags, 
sandbags, and fiber rolls.  Check dams should not be constructed from straw bales or silt fences, 
since concentrated flows quickly wash out these materials. 


Rock check dams are usually constructed of 8 to 12 in. rock.  The rock is placed either by hand or 
mechanically, but never just dumped into the channel.  The dam should completely span the 
ditch or swale to prevent washout.  The rock used should be large enough to stay in place given 
the expected design flow through the channel.  It is recommended that abutments be extended 
18 in. into the channel bank.  Rock can be graded such that smaller diameter rock (e.g. 2-4 in) is 
located on the upstream side of larger rock (holding the smaller rock in place); increasing 
residence time. 


Log check dams are usually constructed of 4 to 6 in. diameter logs, installed vertically.  The logs 
should be embedded into the soil at least 18 in.  Logs can be bolted or wired to vertical support 
logs that have been driven or buried into the soil. 


See fiber rolls, SE-5, for installation of fiber roll check dams. 


Gravel bag and sand bag check dams are constructed by stacking bags across the ditch or swale, 
shaped as shown in the drawings at the end of this fact sheet (see “Gravel Bag Check Dam” detail 
at the end of this fact sheet). 


Manufactured products, such as temporary silt dikes (SE-12), should be installed in accordance 
with the manufacturer’s instructions.  Installation typically requires anchoring or trenching of 
products, as well as regular maintenance to remove accumulated sediment and debris. 


If grass is planted to stabilize the ditch or swale, the check dam should be removed when the 
grass has matured (unless the slope of the swales is greater than 4%). 


The following guidance should be followed for the design and layout of check dams: 


 Install the first check dam approximately 16 ft from the outfall device and at regular 
intervals based on slope gradient and soil type. 


 Check dams should be placed at a distance and height to allow small pools to form between 
each check dam. 


 For multiple check dam installation, backwater from a downstream check dam should reach 
the toes of the upstream check dam. 


 A sediment trap provided immediately upstream of the check dam will help capture 
sediment.  Due to the potential for this sediment to be resuspended in subsequent storms, 
the sediment trap should be cleaned following each storm event. 
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 High flows (typically a 2-year storm or larger) should safely flow over the check dam without 
an increase in upstream flooding or damage to the check dam. 


 Where grass is used to line ditches, check dams should be removed when grass has matured 
sufficiently to protect the ditch or swale. 


Materials 


 Rock used for check dams should typically be 8-12 in rock and be sufficiently sized to stay in 
place given expected design flows in the channel.  Smaller diameter rock (e.g. 2 to 4 in) can 
be placed on the upstream side of larger rock to increase residence time.  


 Gravel bags used for check dams should conform to the requirements of SE-6, Gravel Bag 
Berms.   


 Sandbags used for check dams should conform to SE-8, Sandbag Barrier.   


 Fiber rolls used for check dams should conform to SE-5, Fiber Rolls.   


 Temporary silt dikes used for check dams should conform to SE-12, Temporary Silt Dikes. 


Installation 


 Rock should be placed individually by hand or by mechanical methods (no dumping of rock) 
to achieve complete ditch or swale coverage. 


 Tightly abut bags and stack according to detail shown in the figure at the end of this section 
(pyramid approach).  Gravel bags and sandbags should not be stacked any higher than 3 ft. 


 Upper rows or gravel and sand bags shall overlap joints in lower rows. 


 Fiber rolls should be trenched in, backfilled, and firmly staked in place. 


 Install along a level contour. 


 HDPE check dams, temporary silt dikes, and other manufactured products should be used 
and installed per manufacturer specifications. 


Costs 


Cost consists of labor costs if materials are readily available (such as gravel on-site).  If material 
must be imported, costs will increase.  For other material and installation costs, see SE-5, SE-6, 
SE-8, SE-12, and SE-14. 


Inspection and Maintenance 


 BMPs must be inspected in accordance with General Permit requirements for the associated 
project type and risk level.  It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events. 


 Replace missing rock, bags, rolls, etc.  Replace bags or rolls that have degraded or have 
become damaged. 
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 If the check dam is used as a sediment capture device, sediment that accumulates behind the 
BMP should be periodically removed in order to maintain BMP effectiveness.  Sediment 
should be removed when the sediment accumulation reaches one-third of the barrier height.   


 If the check dam is used as a grade control structure, sediment removal is not required as 
long as the system continues to control the grade. 


 Inspect areas behind check dams for pools of standing water, especially if subjected to daily 
non-stormwater discharges.  


 Remove accumulated sediment prior to permanent seeding or soil stabilization. 


 Remove check dam and accumulated sediment when check dams are no longer needed. 


References 


Draft – Sedimentation and Erosion Control, and Inventory of Current Practices, USEPA, April 
1990. 


Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area 
Governments, May 1995. 


Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), March 2003. 


Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75, 
Washington State Department of Ecology, February 1992. 


Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February 
2005. 


Metzger, M.E. 2004. Managing mosquitoes in stormwater treatment devices. University of 
California Division of Agriculture and Natural Resources, Publication 8125. On-line: http:// 
anrcatalog.ucdavis.edu/pdf/8125.pdf 
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Description and Purpose 
A fiber roll consists of straw, coir, or other biodegradable 
materials bound into a tight tubular roll wrapped by netting, 
which can be photodegradable or natural.  Additionally, gravel 
core fiber rolls are available, which contain an imbedded ballast 
material such as gravel or sand for additional weight when 
staking the rolls are not feasible (such as use as inlet 
protection).  When fiber rolls are placed at the toe and on the 
face of slopes along the contours, they intercept runoff, reduce 
its flow velocity, release the runoff as sheet flow, and provide 
removal of sediment from the runoff (through sedimentation).  
By interrupting the length of a slope, fiber rolls can also reduce 
sheet and rill erosion until vegetation is established. 


Suitable Applications 
Fiber rolls may be suitable: 


 Along the toe, top, face, and at grade breaks of exposed and 
erodible slopes to shorten slope length and spread runoff as 
sheet flow. 


 At the end of a downward slope where it transitions to a 
steeper slope. 


 Along the perimeter of a project. 


 As check dams in unlined ditches with minimal grade. 


 Down-slope of exposed soil areas. 


 At operational storm drains as a form of inlet protection. 


Categories 


EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  


NS Non-Stormwater 
Management Control  


WM Waste Management and 
Materials Pollution Control  


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 


Potential Alternatives 


SE-1 Silt Fence 


SE-6 Gravel Bag Berm 


SE-8 Sandbag Barrier 


SE-12 Manufactured Linear 
Sediment Controls 


SE-14 Biofilter Bags  


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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 Around temporary stockpiles. 


Limitations 
 Fiber rolls are not effective unless trenched in and staked. 


 Not intended for use in high flow situations. 


 Difficult to move once saturated. 


 If not properly staked and trenched in, fiber rolls could be transported by high flows. 


 Fiber rolls have a very limited sediment capture zone. 


 Fiber rolls should not be used on slopes subject to creep, slumping, or landslide. 


 Rolls typically function for 12-24 months depending upon local conditions. 


Implementation 
Fiber Roll Materials 
 Fiber rolls should be prefabricated. 


 Fiber rolls may come manufactured containing polyacrylamide (PAM), a flocculating agent 
within the roll. Fiber rolls impregnated with PAM provide additional sediment removal 
capabilities and should be used in areas with fine, clayey or silty soils to provide additional 
sediment removal capabilities.  Monitoring may be required for these installations. 


 Fiber rolls are made from weed free rice straw, flax, or a similar agricultural material bound 
into a tight tubular roll by netting.   


 Typical fiber rolls vary in diameter from 9 in. to 20 in.  Larger diameter rolls are available as 
well. 


Installation 
 Locate fiber rolls on level contours spaced as follows: 


 Slope inclination of 4:1 (H:V) or flatter:  Fiber rolls should be placed at a maximum 
interval of 20 ft. 


 Slope inclination between 4:1 and 2:1 (H:V):  Fiber Rolls should be placed at a maximum 
interval of 15 ft. (a closer spacing is more effective). 


 Slope inclination 2:1 (H:V) or greater:  Fiber Rolls should be placed at a maximum 
interval of 10 ft. (a closer spacing is more effective). 


 Prepare the slope before beginning installation. 


 Dig small trenches across the slope on the contour.  The trench depth should be ¼ to 1/3 of 
the thickness of the roll, and the width should equal the roll diameter, in order to provide 
area to backfill the trench. 
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 It is critical that rolls are installed perpendicular to water movement, and parallel to the 
slope contour. 


 Start building trenches and installing rolls from the bottom of the slope and work up. 


 It is recommended that pilot holes be driven through the fiber roll.  Use a straight bar to 
drive holes through the roll and into the soil for the wooden stakes. 


 Turn the ends of the fiber roll up slope to prevent runoff from going around the roll. 


 Stake fiber rolls into the trench. 


 Drive stakes at the end of each fiber roll and spaced 4 ft maximum on center. 


 Use wood stakes with a nominal classification of 0.75 by 0.75 in. and minimum length of 
24 in. 


 If more than one fiber roll is placed in a row, the rolls should be overlapped, not abutted. 


 See typical fiber roll installation details at the end of this fact sheet. 


Removal 
 Fiber rolls can be left in place or removed depending on the type of fiber roll and application 


(temporary vs. permanent installation).  Typically, fiber rolls encased with plastic netting are 
used for a temporary application because the netting does not biodegrade. Fiber rolls used in 
a permanent application are typically encased with a biodegradeable material and are left in 
place.  Removal of a fiber roll used in a permanent application can result in greater 
disturbance.   


 Temporary installations should only be removed when up gradient areas are stabilized per 
General Permit requirements, and/or pollutant sources no longer present a hazard. But, they 
should also be removed before vegetation becomes too mature so that the removal process 
does not disturb more soil and vegetation than is necessary.  


Costs 
Material costs for regular fiber rolls range from $20 - $30 per 25 ft roll. 


Material costs for PAM impregnated fiber rolls range between 7.00-$9.00 per linear foot, based 
upon vendor research. 


Inspection and Maintenance 
 BMPs must be inspected in accordance with General Permit requirements for the associated 


project type and risk level.  It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events. 


 Repair or replace split, torn, unraveling, or slumping fiber rolls. 


 If the fiber roll is used as a sediment capture device, or as an erosion control device to 
maintain sheet flows, sediment that accumulates in the BMP should be periodically removed 
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in order to maintain BMP effectiveness.  Sediment should be removed when sediment 
accumulation reaches one-third the designated sediment storage depth. 


 If fiber rolls are used for erosion control, such as in a check dam, sediment removal should 
not be required as long as the system continues to control the grade.  Sediment control 
BMPs will likely be required in conjunction with this type of application. 


 Repair any rills or gullies promptly. 


References 
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), March 2003. 


Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February 
2005. 
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Description and Purpose 


Storm drain inlet protection consists of a sediment filter or an 
impounding area in, around or upstream of a storm drain, drop 
inlet, or curb inlet.  Storm drain inlet protection measures 
temporarily pond runoff before it enters the storm drain, 
allowing sediment to settle.  Some filter configurations also 
remove sediment by filtering, but usually the ponding action 
results in the greatest sediment reduction.  Temporary 
geotextile storm drain inserts attach underneath storm drain 
grates to capture and filter storm water. 


Suitable Applications 


 Every storm drain inlet receiving runoff from unstabilized 
or otherwise active work areas should be protected.  Inlet 
protection should be used in conjunction with other erosion 
and sediment controls to prevent sediment-laden 
stormwater and non-stormwater discharges from entering 
the storm drain system. 


Limitations 


 Drainage area should not exceed 1 acre. 


 In general straw bales should not be used as inlet 
protection. 


 Requires an adequate area for water to pond without 
encroaching into portions of the roadway subject to traffic. 


 Sediment removal may be inadequate to prevent sediment 
discharges in high flow conditions or if runoff is heavily 
sediment laden.  If high flow conditions are expected, use 


Categories 


EC Erosion Control  


SE Sediment Control  


TC Tracking Control  


WE Wind Erosion Control  


NS 
Non-Stormwater 
Management Control 


 


WM 
Waste Management and 
Materials Pollution Control 


 


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  


Nutrients  


Trash  


Metals  


Bacteria  


Oil and Grease  


Organics  


 


Potential Alternatives 


SE-1 Silt Fence 


SE-5 Fiber Rolls 


SE-6 Gravel Bag Berm 


SE-8 Sandbag Barrier 


SE-14 Biofilter Bags 


SE-13 Compost Socks and Berms 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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other onsite sediment trapping techniques in conjunction with inlet protection. 


 Frequent maintenance is required. 


 Limit drainage area to 1 acre maximum.  For drainage areas larger than 1 acre, runoff should 
be routed to a sediment-trapping device designed for larger flows.  See BMPs SE-2, 
Sediment Basin, and SE-3, Sediment Traps. 


 Excavated drop inlet sediment traps are appropriate where relatively heavy flows are 
expected, and overflow capability is needed. 


Implementation 


General 


Inlet control measures presented in this handbook should not be used for inlets draining more 
than one acre.  Runoff from larger disturbed areas should be first routed through SE-2, 
Sediment Basin or SE-3, Sediment Trap and/or used in conjunction with other drainage control, 
erosion control, and sediment control BMPs to protect the site.  Different types of inlet 
protection are appropriate for different applications depending on site conditions and the type 
of inlet.  Alternative methods are available in addition to the methods described/shown herein 
such as prefabricated inlet insert devices, or gutter protection devices.   


Design and Layout 


Identify existing and planned storm drain inlets that have the potential to receive sediment-
laden surface runoff.  Determine if storm drain inlet protection is needed and which method to 
use. 


 The key to successful and safe use of storm drain inlet protection devices is to know where 
runoff that is directed toward the inlet to be protected will pond or be diverted as a result of 
installing the protection device. 


 Determine the acceptable location and extent of ponding in the vicinity of the drain inlet.  
The acceptable location and extent of ponding will influence the type and design of the 
storm drain inlet protection device. 


 Determine the extent of potential runoff diversion caused by the storm drain inlet 
protection device.  Runoff ponded by inlet protection devices may flow around the device 
and towards the next downstream inlet.  In some cases, this is acceptable; in other cases, 
serious erosion or downstream property damage can be caused by these diversions.  The 
possibility of runoff diversions will influence whether or not storm drain inlet protection 
is suitable; and, if suitable, the type and design of the device. 


 The location and extent of ponding, and the extent of diversion, can usually be controlled 
through appropriate placement of the inlet protection device.  In some cases, moving the 
inlet protection device a short distance upstream of the actual inlet can provide more 
efficient sediment control, limit ponding to desired areas, and prevent or control diversions. 


 Seven types of inlet protection are presented below.  However, it is recognized that other 
effective methods and proprietary devices exist and may be selected. 
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 Silt Fence:  Appropriate for drainage basins with less than a 5% slope, sheet flows, and 
flows under 0.5 cfs. 


 Excavated Drop Inlet Sediment Trap:  An excavated area around the inlet to trap 
sediment (SE-3). 


 Gravel bag barrier:  Used to create a small sediment trap upstream of inlets on sloped, 
paved streets.  Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs, 
and where overtopping is required to prevent flooding. 


 Block and Gravel Filter:  Appropriate for flows greater than 0.5 cfs. 


 Temporary Geotextile Storm drain Inserts: Different products provide different features.  
Refer to manufacturer details for targeted pollutants and additional features. 


 Biofilter Bag Barrier:  Used to create a small retention area upstream of inlets and can be 
located on pavement or soil.  Biofilter bags slowly filter runoff allowing sediment to settle 
out.  Appropriate for flows under 0.5 cfs. 


 Compost Socks:  Allow filtered run-off to pass through the compost while retaining 
sediment and potentially other pollutants (SE-13).  Appropriate for flows under 1.0 cfs. 


 Select the appropriate type of inlet protection and design as referred to or as described in 
this fact sheet. 


 Provide area around the inlet for water to pond without flooding structures and property. 


 Grates and spaces around all inlets should be sealed to prevent seepage of sediment-laden 
water. 


 Excavate sediment sumps (where needed) 1 to 2 ft with 2:1 side slopes around the inlet. 


Installation 


 DI Protection Type 1 - Silt Fence - Similar to constructing a silt fence; see BMP SE-1, 
Silt Fence.  Do not place fabric underneath the inlet grate since the collected sediment may 
fall into the drain inlet when the fabric is removed or replaced and water flow through the 
grate will be blocked resulting in flooding. See typical Type 1 installation details at the end of 
this fact sheet.  


1. Excavate a trench approximately 6 in. wide and 6 in. deep along the line of the silt fence 
inlet protection device. 


2. Place 2 in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of 3 ft 
apart and drive them at least 18 in. into the ground or 12 in. below the bottom of the 
trench.  The stakes should be at least 48 in. 


3. Lay fabric along bottom of trench, up side of trench, and then up stakes.  See SE-1, Silt 
Fence, for details.  The maximum silt fence height around the inlet is 24 in. 


4. Staple the filter fabric (for materials and specifications, see SE-1, Silt Fence) to wooden 
stakes.  Use heavy-duty wire staples at least 1 in. in length. 
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5. Backfill the trench with gravel or compacted earth all the way around. 


 DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - Install filter fabric 
fence in accordance with DI Protection Type 1.  Size excavated trap to provide a minimum 
storage capacity calculated at the rate 67 yd3/acre of drainage area. See typical Type 2 
installation details at the end of this fact sheet.  


 DI Protection Type 3 - Gravel bag - Flow from a severe storm should not overtop the 
curb.  In areas of high clay and silts, use filter fabric and gravel as additional filter media.  
Construct gravel bags in accordance with SE-6, Gravel Bag Berm.  Gravel bags should be 
used due to their high permeability. See typical Type 3 installation details at the end of this 
fact sheet.  


1. Construct on gently sloping street. 


2. Leave room upstream of barrier for water to pond and sediment to settle. 


3. Place several layers of gravel bags – overlapping the bags and packing them tightly 
together. 


4. Leave gap of one bag on the top row to serve as a spillway.  Flow from a severe storm 
(e.g., 10 year storm) should not overtop the curb. 


 DI Protection Type 4 – Block and Gravel Filter - Block and gravel filters are suitable 
for curb inlets commonly used in residential, commercial, and industrial construction. See 
typical Type 4 installation details at the end of this fact sheet.  


1. Place hardware cloth or comparable wire mesh with 0.5 in. openings over the drop inlet 
so that the wire extends a minimum of 1 ft beyond each side of the inlet structure.  If 
more than one strip is necessary, overlap the strips.  Place woven geotextile over the wire 
mesh. 


2. Place concrete blocks lengthwise on their sides in a single row around the perimeter of 
the inlet, so that the open ends face outward, not upward.  The ends of adjacent blocks 
should abut.  The height of the barrier can be varied, depending on design needs, by 
stacking combinations of blocks that are 4 in., 8 in., and 12 in. wide.  The row of blocks 
should be at least 12 in. but no greater than 24 in. high. 


3. Place wire mesh over the outside vertical face (open end) of the concrete blocks to 
prevent stone from being washed through the blocks.  Use hardware cloth or comparable 
wire mesh with 0.5 in. opening. 


4. Pile washed stone against the wire mesh to the top of the blocks.  Use 0.75 to 3 in. 


 DI Protection Type 5 – Temporary Geotextile Insert (proprietary) – Many types 
of temporary inserts are available.  Most inserts fit underneath the grate of a drop inlet or 
inside of a curb inlet and are fastened to the outside of the grate or curb.  These inserts are 
removable and many can be cleaned and reused.  Installation of these inserts differs 
between manufacturers.  Please refer to manufacturer instruction for installation of 
proprietary devices. 
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 DI Protection Type 6 - Biofilter bags – Biofilter bags may be used as a substitute for 
gravel bags in low-flow situations.  Biofilter bags should conform to specifications detailed 
in SE-14, Biofilter bags.   


1. Construct in a gently sloping area. 


2. Biofilter bags should be placed around inlets to intercept runoff flows. 


3. All bag joints should overlap by 6 in. 


4. Leave room upstream for water to pond and for sediment to settle out. 


5. Stake bags to the ground as described in the following detail.  Stakes may be omitted 
if bags are placed on a paved surface. 


 DI Protection Type 7 – Compost Socks – A compost sock can be assembled on site by 
filling a mesh sock (e.g., with a pneumatic blower).  Compost socks do not require special 
trenching compared to other sediment control methods (e.g., silt fence).  Compost socks 
should conform to specification detailed in SE-13, Compost Socks and Berms. 


Costs 


 Average annual cost for installation and maintenance of DI Type 1-4 and 6 (one year useful 
life) is $200 per inlet.   


 Temporary geotextile inserts are proprietary and cost varies by region.  These inserts can 
often be reused and may have greater than 1 year of use if maintained and kept undamaged.  
Average cost per insert ranges from $50-75 plus installation, but costs can exceed $100.  
This cost does not include maintenance. 


 See SE-13 for Compost Sock cost information.  


Inspection and Maintenance 


 BMPs must be inspected in accordance with General Permit requirements for the associated 
project type and risk level.  It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events. 


 Silt Fences.  If the fabric becomes clogged, torn, or degrades, it should be replaced.  Make 
sure the stakes are securely driven in the ground and are in good shape (i.e., not bent, 
cracked, or splintered, and are reasonably perpendicular to the ground).  Replace damaged 
stakes.  At a minimum, remove the sediment behind the fabric fence when accumulation 
reaches one-third the height of the fence or barrier height.   


 Gravel Filters.  If the gravel becomes clogged with sediment, it should be carefully removed 
from the inlet and either cleaned or replaced.  Since cleaning gravel at a construction site 
may be difficult, consider using the sediment-laden stone as fill material and put fresh stone 
around the inlet.  Inspect bags for holes, gashes, and snags, and replace bags as needed.  
Check gravel bags for proper arrangement and displacement. 







Storm Drain Inlet Protection SE-10 


July 2012 California Stormwater BMP Handbook  6 of 10 


 Construction 


 www.casqa.org 


 Sediment that accumulates in the BMP should be periodically removed in order to maintain 
BMP effectiveness.  Sediment should be removed when the sediment accumulation reaches 
one-third of the barrier height.   


 Inspect and maintain temporary geotextile insert devices according to manufacturer’s 
specifications. 


 Remove storm drain inlet protection once the drainage area is stabilized. 


 Clean and regrade area around the inlet and clean the inside of the storm drain inlet, as 
it should be free of sediment and debris at the time of final inspection. 


References 


Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), March 2003. 


Stormwater Management Manual for The Puget Sound Basin, Washington State Department of 
Ecology, Public Review Draft, 1991. 


Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February 
2005. 
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Gravel bags 


Gravel bags 


6.  Protection can be effective even if it is not immediately adjacent to the inlet provided  
      that the inlet is protected from potential sources of pollution. 
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Description and Purpose 
Manufactured linear sediment controls (MLSC) are pre-
manufactured devices that are typically specified and installed 
for drainage and sediment control on the perimeter of 
disturbed sites or stockpiles and as check dams within 
channels. Typically, MLSCs can be reused.   


This fact sheet is intended to provide guidance on BMP 
selection and implementation of proprietary or vendor-
supplied products, for sediment control. Products should be 
evaluated for project-specific implementation and used if 
determined to be appropriate by the SWPPP Preparer. 


Suitable Applications 
MLSCs are generally used in areas as a substitute for fiber rolls 
and silt fences in sediment control applications to slow down 
runoff water, divert drainage or contain fines and sediment. 
MLSCs are a linear control and application suitability varies 
based on the specific product type. They may be suitable: 


 On paved surfaces for perimeter protection. 


 As check structures in channels. 


 Along the perimeter of disturbed sites in lieu of silt fence. 


Categories 


EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  


NS Non-Stormwater 
Management Control  


WM Waste Management and 
Materials Pollution Control  


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 


Potential Alternatives 


SE-1 Silt Fence 


SE-5 Fiber Roll 


SE-6 Gravel Bag Berm 


SE-8 Sandbag Barrier 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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 At operational storm drains as a form of inlet protection. 


 Around temporary stockpiles or material/equipment storage areas.  


 At the interface between graveled driveways and pavement. 


 Along the toe of exposed and erodible slopes. 


Limitations 
 Limitations vary by product.  Product manufacturer’s printed product use instructions 


should be reviewed by the SWPPP Preparer to determine the project-specific applicability of 
MLSCs. 


Implementation 
General 
When appropriately placed, MLSCs intercept and slow sheet flow runoff, causing temporary 
ponding. The temporary ponding provides quiescent conditions allowing sediment to settle. The 
device is porous, which allows the ponded runoff to flow slowly through the device, releasing the 
runoff as sheet flows. Generally, MLSCs should be used in conjunction with temporary soil 
stabilization controls up-slope to provide an effective combination of erosion and sediment 
control. 


Design and Layout 
 MLSCs used on soil should be trenched or attached to the ground per manufacturer 


specifications in a manner that precludes runoff or ponded water from flowing around or 
under the device. 


 MLSCs designed for use on asphalt or concrete may be attached using a variety of methods, 
including nailing the device to the pavement, or using a high strength adhesive. 


 Follow manufacturer written specifications when installing MLSCs. 


 Allow sufficient space up-slope from the silt dike to allow ponding, and to provide room for 
sediment storage. 


 For installation near the toe of the slope, MLSCs should be set back 3 feet from the slope toe 
to facilitate cleaning. Where site conditions do not allow set back, the sediment control may 
be constructed on the toe of the slope. To prevent flows behind the barrier, sand or gravel 
bags can be placed perpendicular and between the sediment control and slope to serve as a 
barrier to parallel flow. 


 Drainage area should not exceed 5 acres. 


Materials 
 Several manufactured products are available.  The following search terms or combination of 


terms can be used with an internet search engine to find manufactured linear sediment 
controls: 
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- “silt barrier” 


- “reusable silt fence” 


- “silt fence alternative” or 


- “perimeter sediment control” 


Costs 
Manufacturers should be contacted directly for current pricing. 


Inspection and Maintenance 
 BMPs must be inspected in accordance with General Permit requirements for the associated 


project type and risk level. It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events. 


 Reshape or replace sections of damaged MLSCs as needed. 


 Repair washouts or other damage as needed. 


 Sediment that accumulates behind the BMP should be periodically removed in order to 
maintain BMP effectiveness.  Sediment should be removed when the sediment accumulation 
reaches one-third of the barrier height.   


 Remove MLSCs when no longer needed. Remove sediment accumulation and clean, re-
grade, and stabilize the area. Removed sediment should be incorporated in the project or 
disposed of properly. 


References 
City of Elko Construction Site Best Management Practices Handbook, December 2005. 


Construction Site Best Management Practices Handbook, June 2008 Update, Truckee Meadows 
Regional Stormwater Quality Management Program, June 2008. 


Complying with the Edwards Aquifer Rules Technical Guidance on Best Management Practices, 
Texas Commission on Environmental Quality, Revised July 2005, Addendum Sheet, January26, 
2011. 


Stormwater Management Manual for Western Washington Volume II, Construction Stormwater 
Pollution Prevention, Washington State Department of Ecology, February 2005. 
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Description and Purpose 
Compost socks and berms act as three-dimensional 
biodegradable filtering structures to intercept runoff where 
sheet flow occurs and are generally placed at the site perimeter 
or at intervals on sloped areas.  Compost socks are generally a 
mesh sock containing compost and a compost berm is a dike of 
compost, trapezoidal in cross section.  When employed to 
intercept sheet flow, both BMPs are placed perpendicular to the 
flow of runoff, allowing filtered runoff to pass through the 
compost and retaining sediment (and potentially other 
pollutants).  A compost sock can be assembled on site by filling 
a mesh sock (e.g. with a pneumatic blower).  The compost berm 
should be constructed using a backhoe or equivalent and/or a 
pneumatic delivery (blower) system and should be properly 
compacted.  Compost socks and berms act as filters, reduce 
runoff velocities, and in some cases, aid in establishing 
vegetation.  


Compost is organic, biodegradable, and renewable.  Compost 
provides soil structure that allows water to infiltrate the 
compost medium which helps prevent rill erosion and the 
retained moisture promotes seed germination and vegetation 
growth, in addition to providing organic matter and nutrients 
important for fostering vegetation.  Compost improves soil 
quality and productivity, as well as erosion and sediment 
control.   


Categories 


EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  


NS Non-Stormwater 
Management Control  


WM Waste Management and 
Materials Pollution Control  


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 


Potential Alternatives 


SE-1 Silt Fence 


SE-5 Fiber Roll 


SE-6 Gravel Bag Berm 


SE-8 Sandbag Barrier 


SE-14 Biofilter Bags 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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The compost of the compost sock or berm can be selected that targets site specific objectives in 
capturing sediment and other pollutants, supporting vegetation, or additional erosion control.  


Compost is typically derived from combinations of feedstocks, biosolids, leaf and yard 
trimmings, manure, wood, or mixed solid waste.  Many types of compost are products of 
municipal recycle or "Greenwaste" programs.  Compost is organic and biodegradable and can be 
left onsite.  There are many types of compost with a variety of properties with specific functions, 
and accordingly compost selection is an important design consideration in the application of 
this type of erosion and sediment control.   


Suitable Applications 
 Along the toe, top, face, and at grade breaks of exposed and erodible slopes to shorten slope 


length and spread runoff as sheet flow (compost berms should only be used at the top of 
slopes or on slopes 4:1 (H:V) or flatter, all other slope applications should use compost 
socks) 


 Along the perimeter of a project 


 As check dams in unlined ditches (compost socks only)  


 Down-slope of exposed soil areas 


 At operational storm drains as a form of inlet protection (compost socks only) 


 Around temporary stockpiles 


Compost socks and berms do not require special trenching or BMP removal compared to other 
sediment control methods (e.g. silt fence or fiber rolls).  Compost socks and berms can remain in 
place after earth disturbing activities are completed or the compost components can be spread 
over the site providing nutrients for plant growth and augmenting soil structure.  BMPs that 
remain in place are particularly advantageous below embankments, especially adjacent streams, 
by limiting re-entry and the disturbance to sensitive areas.   


Compost can be pre-seeded prior to application (recommended by the EPA for construction site 
stormwater runoff control and required for compost socks) or seeded after installation (for 
compost berms only).  The compost medium can also remove pollutants in stormwater 
including heavy metals; oil and grease; and hydrocarbons.   


Limitations 
 Compost can potentially leach nutrients (dissolved phosphorus and nitrogen) into runoff 


and potentially impact water quality.  Compost should not be used directly upstream from 
nutrient impaired waterbodies (Adams et. al, 2008).   


 Compost may also contain other undesirable constituents that are detrimental to water 
quality.  Compost should be obtained from a supplier certified by the California Integrated 
Waste Management Board or compost should otherwise meet the environmental health 
standards of Title 14, California Code of Regulations, Division 7, Chapter 3.1, Article 7.  
Carefully consider the qualifications and experience of any compost producer/supplier. 
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 Application by hand is more time intensive and potentially costly.  Using a pneumatic blower 
truck is the recommended cost effective method of assembly. 


 Compost socks and berms should not be employed at the base of slopes greater than 2:1 
(H:V).  They can be employed with other erosion control methods for steeper slopes. 


 Difficult to move once saturated. 


 Compost berms should not be applied in areas of concentrated flows. 


 Compost socks and berms are easy to fix; however, they are susceptible to damage by 
frequent traffic.  Compost socks can be used around heavy machinery, but regular 
disturbance decreases sock performance.  


Implementation 
Compost Materials 
 California Compost Regulations (Title 14, California Code of Regulations, Division 7, 


Chapter 3.1, Article 7, Section 17868.3) define and require a quality of compost for 
application.  Compost should comply with all physical and chemical requirements.  Specific 
requirements are provided in Table 1, taken from Caltrans Standard Special Provision 10-1 
(SSP 10-1), Erosion Control (Compost Blanket).  


 The compost producer should be fully permitted as specified under the California Integrated 
Waste Management Board, Local Enforcement Agencies and any other State and Local 
Agencies that regulate Solid Waste Facilities.  If exempt from State permitting requirements, 
the composting facility should certify that it follows guidelines and procedures for 
production of compost meeting the environmental health standards of Title 14, California 
Code of Regulations, Division 7, Chapter 3.1, Article 7. 


 The compost producer should be a participant in United States Composting Council's Seal of 
Testing Assurance program. 


 Compost medium parameter specifications for compost socks and berms have been 
developed to assist in compost selection, such as those provided by the American 
Association of State Highway Transportation Officials (AASHTO). 


 Particle size is important parameter for selecting compost.  Well consolidated coarser grades 
of compost (e.g. small and large pieces) perform better for filtration objectives, while finer 
grades better support vegetation.  Particle size of the compost should be selected based on 
site conditions, such as expected precipitation, and filtration goals and / or long term plant 
nutrients. 


 Compost moisture should be considered for composition quality and application purposes.  
A range of 30-50% is typical.  Compost that is too dry is hard to apply and compost that is 
too wet is more difficult (and more expensive) to transport.  For arid or semi-arid areas, or 
for application during the dry season, use compost with greater moisture content than areas 
with wetter climates.  For wetter or more humid climates or for application during the wet 
season, drier composts can be used as the compost will absorb moisture from the ambient 
air. 
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 If vegetation establishment is a desired function of the compost, a compost sample should be 
inspected by a qualified individual.  Vegetation has different nutrient and moisture needs.  


 Organic content of the compost is also important and should range from 30 to 65% 
depending on site conditions.   


 Compost should not be derived from mixed municipal solid waste and should be reasonably 
free of visible contaminates.   


 Compost should not contain paint, petroleum products, pesticides or any other chemical 
residues harmful to animal life or plant growth.  Metal concentrations in compost should not 
exceed the maximum metal concentrations listed under Title 14, California Code of 
Regulations, Division 7, Chapter 3.1, Section 17868.2. 


 Compost should not possess objectionable odors. 


 Compost should be weed free. 







Compost Socks and Berms SE-13 


July 2012 California Stormwater BMP Handbook 5 of 8 
 Construction 
 www.casqa.org 


Table 1.  Physical/Chemical Requirements of Compost 
Reference - Caltrans SSP-10 Erosion Control Blanket (Compost) 


Property Test Method Requirement 


pH 
*TMECC 04.11-A 


Elastometric pH 1:5 Slurry Method 
pH Units 


6.0–8.0 


Soluble Salts 
 


TMECC 04.10-A 
Electrical Conductivity 1:5 Slurry Method 


dS/m (mmhos/cm) 
0-10.0 


Moisture Content 
TMECC 03.09-A 


Total Solids & Moisture at 70+/- 5 deg C 
% Wet Weight Basis 


30-60 


Organic Matter 
Content 


TMECC 05.07-A 
Loss-On-Ignition Organic Matter Method (LOI) 


% Dry Weight Basis 
30–65 


Maturity 
 
 


TMECC 05.05-A 
Germination and Vigor 


Seed Emergence 
Seedling Vigor 


% Relative to Positive Control 


80 or Above 
80 or Above 


Stability 
TMECC 05.08-B 


Carbon Dioxide Evolution Rate 
mg CO2-C/g OM per day 


8 or below 


Particle Size 
TMECC 02.02-B 


Sample Sieving for Aggregate Size Classification 
% Dry Weight Basis 


100% Passing, 3 inch 
90-100% Passing, 1 inch 


65-100% Passing, 3/4 inch 
0 - 75% Passing, 1/4 inch 
Maximum length 6 inches 


Pathogen 
 


TMECC 07.01-B 
Fecal Coliform Bacteria 


< 1000 MPN/gram dry wt. 
Pass 


Pathogen 
 


TMECC 07.01-B 
Salmonella 


< 3 MPN/4 grams dry wt. 
Pass 


Physical Contaminants 


TMECC 02.02-C 
Man Made Inert Removal and Classification: 


Plastic, Glass and Metal 
% > 4mm fraction 


 
Combined Total: 


< 1.0 
 


Physical Contaminants 


TMECC 02.02-C 
Man Made Inert Removal and Classification: 


Sharps (Sewing needles, straight pins and hypodermic 
needles) 


% > 4mm fraction 


None Detected 


*TMECC refers to "Test Methods for the Examination of Composting and Compost," published by the United States 
Department of Agriculture and the United States Compost Council (USCC). 


 
Installation  
 Prior to application, prepare locations for socks and berms by removing brush and thick 


vegetation.  The compost of the sock and/or berm should be allowed to come in full contact 
with the ground surface.   


 Select method to apply the compost sock or berm.  A pneumatic blower is most cost effective 
and most adaptive in applying compost to steep, rough terrain, and hard to reach locations.   


 The compost of the berm should be distributed evenly to the surface, compacted, and shaped 
trapezoidal in cross section.  Berm design is generally consists of a base two times the height.  
AASHTO specification MP 9-03 provides compost berm dimensions based on anticipated 
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site precipitation (AASHTO, 2003 and USEPA, 2009).  State agencies, such as Oregon 
Department of Environmental Quality (ODEQ) have developed berm dimension based on 
slope steepness and length (ODEQ, 2004). 


 Compost socks can be assembled on site by filling mesh socks with the selected compost.  
Mesh socks can be tied at one end, filled, and then tied at the other end.  The ends of socks 
can be interlocked until the desired length is achieved.  The sock diameter is a function of 
slope steepness and length.  Again, ASSHTO provides specifications for various parameters.  
Compost socks range from 8” to 18”, but are typically 12” to 18” in diameter.   


 Compost socks are typically placed in contours perpendicular to sheet flow.  They can also be 
placed in V formation on a slope.  Compost socks need to be anchored, typically stakes, 
through the center of the sock.  To prevent water flowing around them, the ends of compost 
socks should be placed upslope. 


 Locate compost socks and berms on level contours spaced as follows: 


 Slope inclination of 4:1 (H:V) or flatter:  Socks and/or berms should be placed at a 
maximum interval of 20 ft. 


 Slope inclination between 4:1 and 2:1 (H:V):  Socks  should be placed at a maximum 
interval of 15 ft. (a closer spacing is more effective). 


 Slope inclination 2:1 (H:V) or greater:  Socks should be placed at a maximum interval of 
10 ft. (a closer spacing is more effective). 


 Place perimeter socks and berms using a j-hook installation.  Use of vegetation will also 
provide additional anchoring. 


 Compost socks and berms can be placed around the perimeter of an affected area, like a silt 
fence, if the area is flat or on a contour.  Do not place these socks and berms where ponded 
water could become an issue. 


 If used at the toe of slopes, the compost sock or berm should at a minimum of 5 to 10 feet 
away. 


 Use additional anchoring and erosion control BMPs in conjunction of the compost socks and 
berms as needed. 


 Consider using compost berms or socks as necessary at the top and/or bottom of the slope 
for additional erosion control performance. 


 Compost socks and berms can also be effective over rocky and frozen ground if installed 
properly. 


 It is recommended that the drainage areas of these compost BMPs do not exceed 0.25 acre 
per 100 feet placement interval and runoff does not exceed 1 cubic foot per second. 
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Costs 
Recently obtained vendor costs indicated $3.50 per linear foot for compost berm application 
and $2.00 per linear foot for 8” socks and $2.50 per linear foot for 12”socks. Costs do not 
include final compost sock or berm functions at the end of construction activities, including 
spreading or removal, if required.  ODEQ estimates that compost berms cost 30 percent less 
than silt fences to install.   


Inspection and Maintenance 
 BMPs must be inspected in accordance with General Permit requirements for the associated 


project type and risk level.  It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events. 


 Once damage is identified, mend or reapply the sock or berm as needed.  Washed out areas 
should be replaced.  If the sock or berm height is breached during a storm, an additional 
sock can be stacked to increase the sock height and similarly the berm dimensions can be 
increased, as applicable.  An additional sock or berm may be installed upslope, as needed.  It 
may be necessary to apply an additional type of stormwater BMP, such as a compost blanket. 


 Sediment contained by the sock or berm should be removed prior reaching 1/3 of the 
exposed height of the BMP.  The sediment can be stabilized with the compost sock or berm 
with vegetation at the end of construction activities. 


 Care should be exercised to minimize the damage to protected areas while making repairs, as 
any area damaged will require reapplication of BMPs. 


 Limit traffic to minimize damage to BMPs or impede vegetation establishment. 
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American Association of State Highway Transportation Officials (AASHTO), 2003. 


Stormwater Best Management Practices (BMPs) Field Trials of Erosion Control Compost in 
Reclamation of Rock Quarry Operations, Nonpoint Source Protection Program CWA §319(h), 
Texas Commission on Environmental Quality, Adams, T., McFarland, A., Hauck, L., Barrett, M., 
and Eck, B., 2008. 


 



http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=factsheet_results&view=specific&bmp=118

http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=factsheet_results&view=specific&bmp=118
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Description and Purpose 
A stabilized construction access is defined by a point of 
entrance/exit to a construction site that is stabilized to reduce 
the tracking of mud and dirt onto public roads by construction 
vehicles. 


Suitable Applications 
Use at construction sites: 


 Where dirt or mud can be tracked onto public roads. 


 Adjacent to water bodies. 


 Where poor soils are encountered. 


 Where dust is a problem during dry weather conditions. 


Limitations 
 Entrances and exits require periodic top dressing with 


additional stones. 


 This BMP should be used in conjunction with street 
sweeping on adjacent public right of way. 


 Entrances and exits should be constructed on level ground 
only. 


 Stabilized construction entrances are rather expensive to 
construct and when a wash rack is included, a sediment trap 
of some kind must also be provided to collect wash water 
runoff. 


Categories 


EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  


NS Non-Stormwater 
Management Control  


WM Waste Management and 
Materials Pollution Control  


Legend: 


 Primary Objective 


 Secondary Objective 


Targeted Constituents 


Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 


Potential Alternatives 


None 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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Implementation 
General 
A stabilized construction entrance is a pad of aggregate underlain with filter cloth located at any 
point where traffic will be entering or leaving a construction site to or from a public right of way, 
street, alley, sidewalk, or parking area.  The purpose of a stabilized construction entrance is to 
reduce or eliminate the tracking of sediment onto public rights of way or streets.  Reducing 
tracking of sediments and other pollutants onto paved roads helps prevent deposition of 
sediments into local storm drains and production of airborne dust. 


Where traffic will be entering or leaving the construction site, a stabilized construction entrance 
should be used.  NPDES permits require that appropriate measures be implemented to prevent 
tracking of sediments onto paved roadways, where a significant source of sediments is derived 
from mud and dirt carried out from unpaved roads and construction sites. 


Stabilized construction entrances are moderately effective in removing sediment from 
equipment leaving a construction site.  The entrance should be built on level ground.  
Advantages of the Stabilized Construction Entrance/Exit is that it does remove some sediment 
from equipment and serves to channel construction traffic in and out of the site at specified 
locations.  Efficiency is greatly increased when a washing rack is included as part of a stabilized 
construction entrance/exit. 


Design and Layout 
 Construct on level ground where possible. 


 Select 3 to 6 in. diameter stones. 


 Use minimum depth of stones of 12 in. or as recommended by soils engineer. 


 Construct length of 50 ft or maximum site will allow, and 10 ft minimum width or to 
accommodate traffic. 


 Rumble racks constructed of steel panels with ridges and installed in the stabilized 
entrance/exit will help remove additional sediment and to keep adjacent streets clean. 


 Provide ample turning radii as part of the entrance. 


 Limit the points of entrance/exit to the construction site. 


 Limit speed of vehicles to control dust. 


 Properly grade each construction entrance/exit to prevent runoff from leaving the 
construction site. 


 Route runoff from stabilized entrances/exits through a sediment trapping device before 
discharge. 


 Design stabilized entrance/exit to support heaviest vehicles and equipment that will use it. 
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 Select construction access stabilization (aggregate, asphaltic concrete, concrete) based on 
longevity, required performance, and site conditions.  Do not use asphalt concrete (AC) 
grindings for stabilized construction access/roadway. 


 If aggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth, 
or place aggregate to a depth recommended by a geotechnical engineer.  A crushed aggregate 
greater than 3 in. but smaller than 6 in. should be used. 


 Designate combination or single purpose entrances and exits to the construction site. 


 Require that all employees, subcontractors, and suppliers utilize the stabilized construction 
access. 


 Implement SE-7, Street Sweeping and Vacuuming, as needed. 


 All exit locations intended to be used for more than a two-week period should have stabilized 
construction entrance/exit BMPs. 


Inspection and Maintenance 
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 


associated activities.  While activities associated with the BMPs are under way, inspect BMPs 
in accordance with General Permit requirements for the associated project type and risk 
level.  It is recommended that at a minimum, BMPs be inspected weekly, prior to forecasted 
rain events, daily during extended rain events, and after the conclusion of rain events. 


 Inspect local roads adjacent to the site daily.  Sweep or vacuum to remove visible 
accumulated sediment. 


 Remove aggregate, separate and dispose of sediment if construction entrance/exit is clogged 
with sediment. 


 Keep all temporary roadway ditches clear. 


 Check for damage and repair as needed. 


 Replace gravel material when surface voids are visible. 


 Remove all sediment deposited on paved roadways within 24 hours. 


 Remove gravel and filter fabric at completion of construction 


Costs 
Average annual cost for installation and maintenance may vary from $1,200 to $4,800 each, 
averaging $2,400 per entrance.  Costs will increase with addition of washing rack, and sediment 
trap.  With wash rack, costs range from $1,200 - $6,000 each, averaging $3,600 per entrance. 


References 
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area 
Governments, May 1995. 
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National Management Measures to Control Nonpoint Source Pollution from Urban Areas, 
USEPA Agency, 2002. 


Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in 
Coastal Waters, Work Group Working Paper, USEPA, April 1992. 


Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), November 2000. 


Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75, 
Washington State Department of Ecology, February 1992. 


Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation 
and Recreation, Division of Soil and Water Conservation, 1991. 


Guidance Specifying Management Measures for Nonpoint Pollution in Coastal Waters, EPA 
840-B-9-002, USEPA, Office of Water, Washington, DC, 1993. 


Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of 
Management Practices, Tahoe Regional Planning Agency, November 1988. 
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50’ Typical 
 


(1) Length should be extended to 12 times the diameter of  
     the largest construction vehicle tire. 
(2) On small sites length should be the maximum allowed by site. 
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50’ Typical 
(1) Length should be extended to 12 times the diameter of  
     the la rgest construction vehicle tire. 
(2) On small sites length should be the maximum a llowed by site. 
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Description and Purpose 
Wind erosion or dust control consists of applying water or other 
chemical dust suppressants as necessary to prevent or alleviate 
dust nuisance generated by construction activities.  Covering 
small stockpiles or areas is an alternative to applying water or 
other dust palliatives. 


California’s Mediterranean climate, with a short “wet” season 
and a typically long, hot “dry” season, allows the soils to 
thoroughly dry out.  During the dry season, construction 
activities are at their peak, and disturbed and exposed areas are 
increasingly subject to wind erosion, sediment tracking and 
dust generated by construction equipment.  Site conditions and 
climate can make dust control more of an erosion problem than 
water based erosion.  Additionally, many local agencies, 
including Air Quality Management Districts, require dust 
control and/or dust control permits in order to comply with 
local nuisance laws, opacity laws (visibility impairment) and the 
requirements of the Clean Air Act.  Wind erosion control is 
required to be implemented at all construction sites greater 
than 1 acre by the General Permit. 


Suitable Applications 
Most BMPs that provide protection against water-based erosion 
will also protect against wind-based erosion and dust control 
requirements required by other agencies will generally meet 
wind erosion control requirements for water quality protection.  
Wind erosion control BMPs are suitable during the following 
construction activities: 


Categories 


EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  


NS Non-Stormwater 
Management Control  


WM Waste Management and 
Materials Pollution Control  


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 


Potential Alternatives 


EC-5 Soil Binders 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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 Construction vehicle traffic on unpaved roads 


 Drilling and blasting activities 


 Soils and debris storage piles 


 Batch drop from front-end loaders 


 Areas with unstabilized soil 


 Final grading/site stabilization 


Limitations 
 Watering prevents dust only for a short period (generally less than a few hours)  and should 


be applied daily (or more often) to be effective. 


 Over watering may cause erosion and track-out. 


 Oil or oil-treated subgrade should not be used for dust control because the oil may migrate 
into drainageways and/or seep into the soil. 


 Chemical dust suppression agents may have potential environmental impacts. Selected 
chemical dust control agents should be environmentally benign. 


 Effectiveness of controls depends on soil, temperature, humidity, wind velocity and traffic. 


 Chemical dust suppression agents should not be used within 100 feet of wetlands or water 
bodies. 


 Chemically treated subgrades may make the soil water repellant, interfering with long-term 
infiltration and the vegetation/re-vegetation of the site.  Some chemical dust suppressants 
may be subject to freezing and may contain solvents and should be handled properly. 


 In compacted areas, watering and other liquid dust control measures may wash sediment or 
other constituents into the drainage system. 


 If the soil surface has minimal natural moisture, the affected area may need to be pre-wetted 
so that chemical dust control agents can uniformly penetrate the soil surface. 


Implementation 
Dust Control Practices 
Dust control BMPs generally stabilize exposed surfaces and minimize activities that suspend or 
track dust particles.  The following table presents dust control practices that can be applied to 
varying site conditions that could potentially cause dust.  For heavily traveled and disturbed 
areas, wet suppression (watering), chemical dust suppression, gravel asphalt surfacing, 
temporary gravel construction entrances, equipment wash-out areas, and haul truck covers can 
be employed as dust control applications.  Permanent or temporary vegetation and mulching 
can be employed for areas of occasional or no construction traffic.  Preventive measures include 
minimizing surface areas to be disturbed, limiting onsite vehicle traffic to 15 mph or less, and 
controlling the number and activity of vehicles on a site at any given time. 
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Chemical dust suppressants include: mulch and fiber based dust palliatives (e.g. paper mulch 
with gypsum binder), salts and brines (e.g. calcium chloride, magnesium chloride), non-
petroleum based organics (e.g. vegetable oil, lignosulfonate), petroleum based organics (e.g. 
asphalt emulsion, dust oils, petroleum resins), synthetic polymers (e.g. polyvinyl acetate, vinyls, 
acrylic), clay additives (e.g. bentonite, montimorillonite) and electrochemical products (e.g. 
enzymes, ionic products).  


 


Site 
Condition 


Dust Control Practices 


Permanent 
Vegetation Mulching 


Wet 
Suppression 
(Watering) 


Chemical 
Dust 


Suppression 


Gravel 
or 


Asphalt 


Temporary Gravel 
Construction 


Entrances/Equipment 
Wash Down 


Synthetic 
Covers 


Minimize 
Extent of 


Disturbed 
Area 


Disturbed 
Areas not 
Subject to 


Traffic 


X X X X X   X 


Disturbed 
Areas 


Subject to 
Traffic 


  X X X X  X 


Material 
Stockpiles   X X X   X X 


Demolition   X   X X  


Clearing/ 
Excavation   X X    X 


Truck 
Traffic on 
Unpaved 


Roads 


  X X X X X  


Tracking     X X   


 


Additional preventive measures include: 


 Schedule construction activities to minimize exposed area (see EC-1, Scheduling). 


 Quickly treat exposed soils using water, mulching, chemical dust suppressants, or 
stone/gravel layering. 


 Identify and stabilize key access points prior to commencement of construction. 


 Minimize the impact of dust by anticipating the direction of prevailing winds. 


 Restrict construction traffic to stabilized roadways within the project site, as practicable. 


 Water should be applied by means of pressure-type distributors or pipelines equipped with a 
spray system or hoses and nozzles that will ensure even distribution. 


 All distribution equipment should be equipped with a positive means of shutoff. 


 Unless water is applied by means of pipelines, at least one mobile unit should be available at 
all times to apply water or dust palliative to the project. 


 If reclaimed waste water is used, the sources and discharge must meet California 
Department of Health Services water reclamation criteria and the Regional Water Quality 
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Control Board (RWQCB) requirements.  Non-potable water should not be conveyed in tanks 
or drain pipes that will be used to convey potable water and there should be no connection 
between potable and non-potable supplies.  Non-potable tanks, pipes, and other 
conveyances should be marked, “NON-POTABLE WATER - DO NOT DRINK.” 


 Pave or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads. 


 Provide covers for haul trucks transporting materials that contribute to dust. 


 Provide for rapid clean up of sediments deposited on paved roads.  Furnish stabilized 
construction road entrances and wheel wash areas. 


 Stabilize inactive areas of construction sites using temporary vegetation or chemical 
stabilization methods. 


For chemical stabilization, there are many products available for chemically stabilizing gravel 
roadways and stockpiles.  If chemical stabilization is used, the chemicals should not create any 
adverse effects on stormwater, plant life, or groundwater and should meet all applicable 
regulatory requirements.  


Costs 
Installation costs for water and chemical dust suppression vary based on the method used and 
the length of effectiveness. Annual costs may be high since some of these measures are effective 
for only a few hours to a few days.  


Inspection and Maintenance  
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 


associated activities.   


 BMPs must be inspected in accordance with General Permit requirements for the associated 
project type and risk level.  It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events. 


 Check areas protected to ensure coverage. 


 Most water-based dust control measures require frequent application, often daily or even 
multiple times per day.  Obtain vendor or independent information on longevity of chemical 
dust suppressants.   


References 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control 
District of Maricopa County, Arizona, September 1992. 


California Air Pollution Control Laws, California Air Resources Board, updated annually. 


Construction Manual, Chapter 4, Section 10, “Dust Control”; Section 17, “Watering”; and Section 
18, “Dust Palliative”, California Department of Transportation (Caltrans), July 2001. 
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Prospects for Attaining the State Ambient Air Quality Standards for Suspended Particulate 
Matter (PM10), Visibility Reducing Particles, Sulfates, Lead, and Hydrogen Sulfide, California 
Air Resources Board, April 1991. 


Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), March 2003. 
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Description and Purpose 
Stockpile management procedures and practices are designed 
to reduce or eliminate air and stormwater pollution from 
stockpiles of soil, soil amendments, sand, paving materials such 
as portland cement concrete (PCC) rubble, asphalt concrete 
(AC), asphalt concrete rubble, aggregate base, aggregate sub 
base or pre-mixed aggregate, asphalt minder (so called “cold 
mix” asphalt), and pressure treated wood. 


Suitable Applications 
Implement in all projects that stockpile soil and other loose 
materials. 


Limitations 
 Plastic sheeting as a stockpile protection is temporary and 


hard to manage in windy conditions. Where plastic is used, 
consider use of plastic tarps with nylon reinforcement 
which may be more durable than standard sheeting.  


 Plastic sheeting can increase runoff volume due to lack of 
infiltration and potentially cause perimeter control failure. 


 Plastic sheeting breaks down faster in sunlight.  


 The use of Plastic materials and photodegradable plastics 
should be avoided. 


Implementation 
Protection of stockpiles is a year-round requirement.  To 
properly manage stockpiles: 


Categories 


EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  


NS Non-Stormwater 
Management Control  


WM Waste Management and 
Materials Pollution Control  


Legend: 


 Primary Category 


 Secondary Category 


Targeted Constituents 


Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 


Potential Alternatives 


None 


If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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 On larger sites, a minimum of 50 ft separation from concentrated flows of stormwater, 
drainage courses, and inlets is recommended. 


 After 14 days of inactivity, a stockpile is non-active and requires further protection described 
below.  All stockpiles are required to be protected as non-active stockpiles immediately if 
they are not scheduled to be used within 14 days.  


 Protect all stockpiles from stormwater runon using temporary perimeter sediment barriers 
such as compost berms (SE-13), temporary silt dikes (SE-12), fiber rolls (SE-5), silt fences 
(SE-1), sandbags (SE-8), gravel bags (SE-6), or biofilter bags (SE-14).  Refer to the individual 
fact sheet for each of these controls for installation information. 


 Implement wind erosion control practices as appropriate on all stockpiled material.  For 
specific information, see WE-1, Wind Erosion Control. 


 Manage stockpiles of contaminated soil in accordance with WM-7, Contaminated Soil 
Management. 


 Place bagged materials on pallets and under cover. 


 Ensure that stockpile coverings are installed securely to protect from wind and rain.  


 Some plastic covers withstand weather and sunlight better than others.  Select cover 
materials or methods based on anticipated duration of use. 


Protection of Non-Active Stockpiles 
A stockpile is considered non-active if it either is not used for 14 days or if it is scheduled not to 
be used for 14 days or more.  Stockpiles need to be protected immediately if they are not 
scheduled to be used within 14 days.  Non-active stockpiles of the identified materials should be 
protected as follows: 


Soil stockpiles 
 Soil stockpiles should be covered or protected with soil stabilization measures and a 


temporary perimeter sediment barrier at all times. 


 Temporary vegetation should be considered for topsoil piles that will be stockpiled for 
extended periods. 


Stockpiles of Portland cement concrete rubble, asphalt concrete, asphalt concrete rubble, 
aggregate base, or aggregate sub base 
 Stockpiles should be covered and protected with a temporary perimeter sediment barrier at 


all times. 


Stockpiles of “cold mix” 
 Cold mix stockpiles should be placed on and covered with plastic sheeting or comparable 


material at all times and surrounded by a berm. 


Stockpiles of fly ash, stucco, hydrated lime 
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 Stockpiles of materials that may raise the pH of runoff (i.e., basic materials) should be 
covered with plastic and surrounded by a berm. 


Stockpiles/Storage of wood (Pressure treated with chromated copper arsenate or ammoniacal  
copper zinc arsenate 
 Treated wood should be covered with plastic sheeting or comparable material at all times 


and surrounded by a berm. 


Protection of Active Stockpiles 
A stockpile is active when it is being used or is scheduled to be used within 14 days of the 
previous use.  Active stockpiles of the identified materials should be protected as follows: 


 All stockpiles should be covered and protected with a temporary linear sediment barrier 
prior to the onset of precipitation. 


 Stockpiles of “cold mix” and treated wood, and basic materials should be placed on and 
covered with plastic sheeting or comparable material and surrounded by a berm prior to the 
onset of precipitation. 


 The downstream perimeter of an active stockpile should be protected with a linear sediment 
barrier or berm and runoff should be diverted around or away from the stockpile on the 
upstream perimeter. 


Costs 
For cost information associated with stockpile protection refer to the individual erosion or 
sediment control BMP fact sheet considered for implementation (For example, refer to SE-1 Silt 
Fence for installation of silt fence around the perimeter of a stockpile.)  


Inspection and Maintenance 
 Stockpiles must be inspected in accordance with General Permit requirements for the 


associated project type and risk level.  It is recommended that at a minimum, BMPs be 
inspected weekly, prior to forecasted rain events, daily during extended rain events, and 
after the conclusion of rain events. 


 It may be necessary to inspect stockpiles covered with plastic sheeting more frequently 
during certain conditions (for example, high winds or extreme heat). 


 Repair and/or replace perimeter controls and covers as needed to keep them functioning 
properly. 


 Sediment shall be removed when it reaches one-third of the barrier height. 


References 
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), March 2003. 
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APPENDIX B 
BMP INSPECTION LOG 


 
MULTI-SEASON CONSTRUCTION  


WET WEATHER PREPAREDNESS PLAN 
CEMEX Davenport Cement Plant 


700 Highway 1 
Davenport, California 


 
Farallon PN: 1839-001 
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BMP INSPECTION REPORT 
 
Date and Time of Inspection: Date Report Written: 


Inspection Type: 
(Circle one) 


Weekly 
Complete Parts I, II, 


III, and VII 


Pre-Storm  
Complete Parts I, II, 


III, IV, and VII 


During Rain Event 
Complete Parts I, II, 


III, V, and VII 


Post-Storm  
Complete Parts I, II, 


III, VI, and VII 


Part I. General Information 


Site Information 
Construction Site Name:  


Construction stage and 
completed activities: 


Approximate area  
of site that is exposed: 


Photos Taken:  
(Circle one) Yes No 


Photo Reference IDs: 


Weather 
Estimate storm beginning: 
(date and time) 


Estimate storm duration: 
(hours) 


Estimate time since last storm: 
(days or hours) 


Rain gauge reading and location: 
(in) 


Is a “Qualifying Event” predicted or did one occur (i.e., 0.5” rain with 48 hrs. or greater between events)? (Y/N)  
If yes, summarize forecast: 
 
 


Exemption Documentation (explanation required if inspection could not be conducted). Visual 
inspections are not required outside of business hours or during dangerous weather conditions such as flooding or electrical 
storms. 


 
 
 
 
 


Inspector Information 


Inspector Name: Inspector Title: 


Signature: Date: 
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Part II. BMP Observations. Describe deficiencies in Part III. 


Minimum BMPs for Risk Level _____ Sites 
Failures or other 
short comings  
(yes, no, N/A) 


Action 
Required 
(yes/no) 


Action 
Implemented 


(Date) 


Good Housekeeping for Construction Materials 


Stockpiled construction materials not actively in use are covered and 
bermed     


Construction materials are minimally exposed to precipitation    


BMPs preventing the off-site tracking of materials are implemented 
and properly effective    


 
 
 
 


Part II. BMP Observations Continued. Describe deficiencies in Part III. 


Minimum BMPs for Risk Level _____ Sites 


Adequately 
designed, 


implemented and 
effective  


 (yes, no, N/A) 


Action 
Required 
(yes/no) 


Action 
Implemented 


(Date) 


Good Housekeeping for Air Deposition of Site Materials 


Good housekeeping measures are implemented onsite to control the 
air deposition of site materials and from site operations    


Erosion Controls 


Wind erosion controls are effectively implemented 
    


Effective soil cover is provided for disturbed areas inactive (i.e., not 
scheduled to be disturbed for 14 days) as well as finished slopes, 
open space, utility backfill, and completed lots 


   


The use of plastic materials is limited in cases when a more 
sustainable, environmentally friendly alternative exists.     


Sediment Controls 


Perimeter controls are established and effective at controlling erosion 
and sediment discharges from the site    


Entrances and exits are stabilized to control erosion and sediment 
discharges from the site    


Sediment basins are properly maintained    


Linear sediment control along toe of slope, face of slope an at grade 
breaks    


Limit construction activity to and from site to entrances and exits 
that employ effective controls to prevent offsite tracking     


Ensure all storm, drain inlets and perimeter controls, runoff control 
BMPs and pollutants controls at entrances and exits are maintained 
and protected from activities the reduce their effectiveness 


   


Inspect all immediate access roads daily    
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Run-On and Run-Off Controls 


Run-on to the site is effectively managed and directed away from all 
disturbed areas     


Other 


Project WWPP and BMP plan are up-to-date, available on the site, and being 
properly implemented    


    
 


Part III. Descriptions of BMP Deficiencies 


Deficiency 


Repairs Implemented:  
Note - Repairs must begin within 72 hours of identification and completed as 


soon as possible. 


Start Date Action 


1. 
  


2. 
  


3. 
  


4. 
  


 
Part IV. Additional Pre-Storm Observations. Note the presence or absence of floating and suspended 
materials, sheen, discoloration, turbidity, odors, and source(s) of pollutants(s). 
 Yes, No, N/A 


Do stormwater storage and containment areas have adequate freeboard? If no, complete Part III.  


Are drainage areas free of spills, leaks, or uncontrolled pollutant sources? If no, complete Part VII and 
describe below.  


Notes: 
 
 
 
 
Are stormwater storage and containment areas free of leaks? If no, complete Parts III and/or VII and 
describe below.  


Notes: 
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Part V. Additional During Storm Observations. If BMPs cannot be inspected during inclement 
weather, list the results of visual inspections at all relevant outfalls, discharge points, and downstream 
locations. Note odors or visible sheen on the surface of discharges. Complete Part VII (Corrective Actions) as 
needed. 


Outfall, Discharge Point, or Other Downstream Location 


Location Description 


Location Description 


Location Description 


Location Description 


Location Description 


Location Description 


Location Description 


Location Description 
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Part VI. Additional Post-Storm Observations. Visually observe (inspect) stormwater discharges at 
all discharge locations within two business days (48 hours) after each qualifying rain event, and observe 
(inspect) the discharge of stored or contained stormwater that is derived from and discharged subsequent to a 
qualifying rain event producing precipitation of ½ inch or more at the time of discharge. Complete Part VII 
(Additional Corrective Actions Required) as needed. 
Discharge Location, Storage or 
Containment Area 


Visual Observation 
 


  


  


  


  


  


 
 
Part VII. Additional Corrective Actions Required. Identify additional corrective actions not included 
with BMP Deficiencies (Part III) above. Note if WWPP change is required. 


Required Actions Implementation Date 
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APPENDIX C 
COMPLETED MONITORING FORMS 


MULTI-SEASON CONSTRUCTION  
WET WEATHER PREPAREDNESS PLAN 


CEMEX Davenport Cement Plant 
700 Highway 1 


Davenport, California 
 


Farallon PN: 1839-001 
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BMP and visual observation records are stored in the WWPP binder at the Site and will be included 
in the Construction Quality Assurance report for the project. 
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1 Introduction 


On October 2, 2018, the Central Coast Water Board provided conditional approval for a 
plan outlined by Adams and Hillyard (2018) to perform closure on land currently occupied by the 
North Cement Kiln Dust (CKD) Area Landfill created during operation of the cement plant which 
was discontinued in 2010. The below description briefly describes the closure of the CKD landfill 
(“Closure Project”):     


 The North CKD Area Landfill contains ~ 848,000 cubic yards (cy) of CKD, most of 
which is in a stable concrete-like state.  The existing piles are, therefore, immune to 
windblown dust suspension until there is a disturbed surface created during construction .  
The Closure Project will leave the majority of the material in place. 


 Drainage improvements for the surface water run-on and runoff will be constructed to 
direct run-on around the North CKD Area.  Once the CKD project site has been filled and 
graded to reach final elevations, the perimeter ditches, French Drain and other ditches will 
receive final grading. 


 An outcrop of CKD will be regraded and moved to lower its overall height to an elevation 
and slope that approximates the adjacent topography. 


 The steep area on the lower portion of the southwest face will be reinforced with soil nails 
for slope stability and covered with a 6-inch thick steel-reinforced permanent shotcrete 
wall for erosion control and to deter infiltration.  Slope stability is not considered an issue 
for this area as described in the closure plan and covered in detail in the Final Geotechnical 
Design Report, Appendix C.   


 Residual coal on the ground surface in the vicinity of the Retention Pond and sediment 
deposited in the Retention Pond will be excavated as part of remedial activities in the area.  
Soil and sediment excavated from in and around the Retention Pond will be placed into the 
CKD Landfill prior to placement of the final cap. 


 A low permeability cap and protective soil layer that extends below the perimeter drainage 
ditches will be installed on CKD areas.  The low permeability cap will consist of a 
polyethylene liner overlain by a geo-composite drainage net that is in turn overlain by a 
compacted 18-inch protective cover soil (PCS) and an 8-inch vegetative soil layer.   


 Seeding/planting of vegetation will occur on the surface of the capped Landfill. 


As described above, some digging, grading, mixing, and vehicle movement will be 
associated with the Closure Project.  Figure 1-1 shows the location of the proposed activity and 
indicates locations for some of the emission control measures.  Figure 1-2 provides a more detailed 
picture of the locations where potential dust emissions might occur.    


The planned closure activities create a potential for off-site transport of suspended 
particulate matter (PM) from fugitive dust.  PM covers a broad range of particle sizes that affect 
their suspension, transport, inhalation, and deposition properties.  Visible deposition of PM will 
be monitored. The PM values are denoted in this report with subscripts denoting the size fraction 
of the material.    


This plan describes monitoring and best practices to prevent dust that might be transported 
beyond the plant property perimeter and onto occupied properties in the plant vicinity.  This plan 
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is meant to be a living document that may change as knowledge is gained on the interactions of 
activity, meteorology, and dust transport, longer-term measures can be implemented during this 
two-year project to minimize the potential for off-site dust transport. 


The plan consists of two parts: (1) dust prevention measures to eliminate dusting prior to 
its development; and (2) a real-time monitoring network will be established to determine locations 
and times when off-site dust transport might occur so that dust-generating activities and control 
measures can be optimized.   


Best Management Practices that will be implemented during the project are described in 
Section 5.  These measures will be continuously applied throughout the project, with locations and 
intensities of application informed by the monitoring program. 


The monitoring network is further described in Sections 3 and 4 and will take advantages 
of recent developments in light-scattering microsensors that can be located in source and receptor 
areas to detect dust emissions.  These instruments are internet connected so they can be accessed 
and provide notifications using smartphones, such that the on-site personnel can be alerted to 
potential dust events.  This information will complement, rather than replace, human detection of 
visible plumes, as not all off-site transport is detected by human observers.  With this real-time 
information, immediate actions can be taken to remediate specific dust generating events without 
requiring a complete stoppage of work in most instances. Information obtained from the 
monitoring network will be shared with the Monterey Bay Air Resources District (MBARD). 


Objectives of the measurement network are: 


 Obtain data before the project starts to develop a meteorology and PM air quality 
baseline. 


 Provide real-time feedback for managing earth-moving activities and minimize off-site 
movement of dust. 


 Develop an understanding of relationships between activities, meteorology, and off-site 
transport to re-deploy resources that minimize off-site dust movement. 


 Together, the Best Management Practices and monitoring network will concurrently 
work to prevent dust from being transported outside of the property boundary.
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Davenport 
Community 


Newtown 
Community 


Closure Project 
Area (Figure 2) 


Most truck traffic is 
routed through this 


entrance to minimize 
proximity to 


Newtown and 
Davenport 


Figure 1-1.  CEMEX cement plant and surrounding communities. The red square indicates the area for the Closure 
Project activity that is enlarged in Figure 1-2. 
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2 Fugitive Dust Characteristics 


The goal of this plan is to prevent fugitive dust prior to its occurrence through BMPs 
described in Section 5.  Fugitive dust at the CEMEX site will most likely occur from paved and 
unpaved roads excavation sites, and storage piles.  Activities in these areas will be closely 
monitored to ensure immediate action is taken to minimize or eliminate dust issues.  The varied 
and specifically selected Best Management Practices (BMP) applied in this project reflect the 
highly variable dependence of fugitive dust emissions on site-dependent activities.  Fugitive dust 
transport also depends on meteorological condition.  Appropriate corrective measures will be 
implemented when visible plumes and off-site transport are detected.  These corrective measures 
are detailed in Section 5.  Their effectiveness is based on an understanding of dust suspension and 
transport processes as described here. 


2.1 Mechanical and Windblown Dust Suspension 


Mechanical and windblown suspension processes create fugitive dust (Kok et al., 2012; 
Neuman, 1993; Shao, 2008; Valance et al., 2015).  Mechanical suspension refers to the manmade 
disturbance of a surface.  Mechanical suspension at the CEMEX site may result from drilling, 
materials handling, such as scooping, dumping, dozing, grading, and conveying.  Mechanical 
suspension and off-site transport will be successfully controlled by lowering drop heights, 
suppressing emissions with water sprays, cleaning road surfaces, covering haul trucks where 
possible, and minimizing track out. 


Windblown, or “aeolian”, suspension occurs when wind vectors parallel to the surface 
create a shear force that lifts particles after a “threshold” velocity is achieved.  The relationship 
between PM suspension and wind speed is highly variable.  Figure 2-1 compares PM10 
concentrations near a disturbed surface with those from an undisturbed desert crust.  Dust 
suspension for the disturbed surface appears to commence at a wind speed of ~16 mph, but it does 
not reach high values until hourly wind speeds exceed ~24 mph.  In contrast, the undisturbed 
surface does not evidence suspension until speeds of ~25 mph are attained, and even then it seems 
that the dust reservoir is quickly depleted.  Figure 2-2 provides additional evidence of the large 
variability in threshold velocities, as well as the effects of very high wind speeds on the dust 
reservoir.  These results indicate that a single “threshold velocity” is not a sufficient indicator of 
the amount of dust suspended.  This implies that site-specific PM and wind measurements are 
needed to determine windblown suspension and transport potential.  


2.2 Particle Size and Composition 


PM covers a large range of particle sizes.  A typical PM size distribution is illustrated in 
Figure 2-3, which also shows the dominant sources in each of the regulated and non-regulated size 
fractions.  The PM2.5 size fraction is dominated by combustion-related contributions, such as those 
from engine exhaust and biomass burning.  Gaseous emissions, such as sulfur dioxide (SO2), 
oxides of nitrogen (NOx), and ammonia (NH3), convert to particles after atmospheric aging, 
constituting large fractions of California’s PM2.5 concentrations (Watson et al., 1991).  Although 
some geological dusts contribute to PM2.5, they mostly occupy the coarse (PM10-2.5) fraction, as 
well as constituting some of the larger particles associated with deposition. 







 


2-2 
 


 
Figure 2-1.  Average PM10 concentrations for different wind speed categories (mph=miles per hour) measured near a 
graded construction site and undisturbed desert near Las Vegas, NV (Watson et al., 2000)with a beta attenuation 
monitor (BAM).  


2.3 Dust Deposition and Transport 


PM suspension from a surface is not a public nuisance if the suspended dust falls out near 
its origin or impacts on nearby obstructions and does not go beyond the property’s fence line.   
Figure 2-4 shows the cumulative horizontal emission fluxes at different elevations above ground 
level for unpaved road emission tests involving mechanical suspension.  The most noticeable 
feature from this plot is that 60% to 80% of the emissions flux is detected at elevations less than 1 
to 2 meters above ground level. 


While simple in concept, deposition velocities are highly variable, depending on the 
pollutant composition, its uniformity of mixing throughout the atmosphere, atmospheric 
turbulence, and the nature of the surface to which it deposits.  Figure 2-5, based on gravitational 
setting velocities that apply to particles with aerodynamic diameters >~1 µm, shows that half of 
the 10 µm particles mixed within the first meter are removed after ~3.5 minutes, and that half of 
the 2.5 µm particles in this layer are gone after an hour. Figure 2-5 also shows that residence time 
increases with the mixing depth.   


Obstructions on the upwind or downwind side of an exposed surface have two effects on 
PM emissions and transport.  Upwind obstructions lower wind speeds and turbulence near the 
ground.  This lowers the probability of achieving a suspension threshold velocity at the surface, 
minimizes the upward lift of particles that are suspended mechanically or by wind, and limits the 
downwind transport distance of suspended particles because the wind speed is lower.  Downwind 
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obstructions continue to attenuate wind speeds, and therefore transport distances, but obstructions 
provide more surfaces for deposition of suspended particles. 


 


Surfaces with low windblown fugitive dust suspension potential 


 
Surfaces with high windblown fugitive dust suspension potential 


 
Figure 2-2.  Windblown fugitive dust suspension potential measured with a portable wind tunnel in and around 
industrial operations in Canada’s oil sands region of northern Alberta (Wang et al., 2015).  The difference in 
suspension potential depends more on the frequency and intensity of surface disturbances rather than on the type of 
surface.  It is also evident that higher wind speeds increase the reservoir size in addition to adding energy to the 
suspension process. 
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Figure 2-3.  Illustration of different modes in a typical atmospheric particle size distribution.  Nucleation and Aitken 
modes often overlap.  Note that the tail (dotted line) of the accumulation mode penetrates into sizes <0.1 µm, as 
does the coarse mode into the accumulation mode.  Sources and processes that affect each mode are indicated.  
Based on Chow (1995) and Watson (2002).  The years in which U.S. ambient air quality standards for each size 
indicator are noted parenthetically. 


2.4 Wind Speeds and Directions at Davenport, CA 


Figure 2-6 demonstrates daytime and nighttime winds in the Davenport area for part of 
1998 during a deposition study (Watson et al., 1999).  The directions illustrate the classic land/sea 
breeze pattern, wherein daytime heating of the nearby terrain reduces the air density, pulling 
marine air upslope, followed by nighttime terrain cooling and denser air that causes off-shore flow.   


Wind speeds are higher during the daytime than at night, with only a few exceeding 15 
mph.  This indicates that windblown dust from disturbed surfaces is unlikely to occur at night after 
landfill closure activities have ceased for the day. 


Table 2-1 summarizes occurrences of wind speeds exceeding 15 mph, showing that most 
of the highest wind speeds occur later in the year, probably associated with storms.  The 
upslope/downslope flows are overwhelmed by the synoptic winds that are predominately from the 
SSE in the November 30, 1998 situation.  Since these storms are accompanied by precipitation, 
there is an attenuation effect of potential dust-emitting surfaces owing to suppression by the added 
soil moisture.  Most of the landfill closure work will be done during the non-winter period and 
would be curtailed during strong precipitation events.  These historical data indicate that wind 
speeds are unlikely to reach threshold velocities and are mostly from the NW to NWW directions.  
Figure 1-1 shows that landfill closure activities will be conducted to the NW of Davenport, which 
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will also minimize potential transport to nearby populations.  Since the complex terrain may affect 
wind flows, several wind stations can be deployed to verify this.   


 
Figure 2-4.  Cumulative horizontal PM10 flux at different downwind elevations above different unpaved roads 
(Watson et al., 2000). 
 


 
Figure 2-5.  Attenuation of mass concentrations for 2.5 and 10 µm aerodynamic diameter particles with time and 
vertical mixing height (1 to 100 m).  This assumes a stirred tank model (Hinds, 1999) in which particles are 
homogeneously redistributed throughout the mixed layer at each time step and gravitational settling velocities. 
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The data reported in Table 2-1 and Figure 2-6 are limited to the hourly averages available 
from the schoolhouse monitoring site during a portion of 1998.  There may be situations of higher 
winds at other locations and for shorter durations.  For this reason, it will be important to examine 
data acquired from the proposed network to better understand the meteorological conditions that 
might lead to off-site dust transport and refine the real-time reporting algorithm accordingly. 


Table 2-1.  Occurrences of hourly wind speeds >15 mph between 6/13/1998 and 11/30/1998.  PMscat is a light scattering 
indicator of PM10 measured with a model 8520 DustTrak. 


Date Hour 
(PST) 


Wind 
Direction 
(degrees) 


Wind 
Speed 
(mph) 


PMscat 
(µg/m3) 


7/16/98 15 286 15.4 58 


9/17/98 13 286 15 23 


11/23/98 12 167 15.5 40 


11/30/98 3 144 16.1 23 


11/30/98 4 142 17.1 21 


11/30/98 5 149 19.9 21 


11/30/98 6 154 20.1 21 


11/30/98 7 159 24 23 


11/30/98 8 163 24.2 26 


11/30/98 9 224 17.2 30 
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Daytime Windrose (0600-1800 PST) 


 
Nighttime Windrose (1800-0600 PST) 


 
Figure 2-6.  Daytime and nighttime windroses for the period of 6/13/1998 through 11/30/1998. Hourly averages were 
acquired at the Davenport school during this period. 
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3 Dust Monitoring for Air Quality Management 


If selected BMPs are not effective in preventing dust transport because of the difficulty in 
predicting movement of fugitive dust on this site as described in Section 2, visible observations, 
PM measurements, and wind speed and direction measurements will identify dust events that 
might result in substantial off-site transport.  CEMEX will use multiple PM and wind sensors, with 
the capability for real-time data readings to (1) identify activities and meteorological events that 
result dust transport and (2) identify specific BMPs that effectively prevent dust transport.  More 
is described below. 


3.1 Visible Dust Plumes 


MBARD’s Rule 400 (2012) specifies “A person shall not discharge into the atmosphere 
from any emission source whatsoever any air contaminant for a period or periods aggregating more 
than three minutes in any one hour, which is as observed using the appropriate test method 
referenced in Section 4.1: 3.1.1 as dark or darker in shade as that designated as No. 1 on the 
Ringelmann Chart, as published by the United States Bureau of Mines; or 3.1.2 of such opacity as 
to obscure an observer's view to a degree equal to or greater than does smoke described in 
Subsection 3.1.1 above.”  CEMEX understands that MBARD may apply Rule 400 throughout the 
operations, with appropriate notifications of potential violations. 


3.2 Light Scattering Sensors 


Light scattering methods take advantage of the fact that smaller particles, such as those in 
the PM2.5 fraction, scatter light nearly equally in all directions, while particles larger than ~ 1 µm 
scatter more light in the direction of the incident light (forward scattering).  Figure 3-2 illustrates 
how light scattering efficiencies are related to mass concentrations and how much they vary 
depending on the size distributions for major components found in PM2.5 and PM10.  Chow et al. 
(2006) show highly correlated relationships between light scattering and  PM2.5 throughout central 
California.  To emphasize this, Table 2-1 uses the term PMscat, although the instrument reported 
results as PM10.  The good correlation between PMscat and PM mass, however, allows these 
instruments to detect relative increments of nearby emissions, such as those from fugitive dust. 
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Figure 3-1.  Example of a Ringelmann smoker reader chart (Hughes, 2010).  The plume is viewed through the cutout 
and the opacity is compared with the numbered shades on the outer diameters.   


Portable PM light-scattering systems are being used throughout California to better 
estimate exposures and to determine off-site transport of industrial emissions.  To be effectively 
used for the network at Davenport, the following characteristics are desired: 


 Detects short-duration (~1 to 2 min) dust plumes. 
 Communicates remotely (e.g., WiFi, BlueTooth) to a central data base with real-time and 


historical data recording.  
 Has small dimensions and can be quickly attached to a variety of places close to and 


distant from as well as upwind and downwind of potential emitters. 
 Can be protected from dust deposition and weather. 
 Has output consistency among like devices so that comparisons can be made among 


simultaneous measurements at different locations.   
 Has a user-friendly interface. 


The PurpleAir sensor (Figure 3-3 )seems to have captivated California agencies, with 
hundreds currently operating, including in Monterey and Santa Cruz counties, and hundreds more 
scheduled for deployment within the next few years in support of California’s AB 617 (Garcia, 
2017)). Figure 3-4 shows a recent deployment of PurpleAirs in the study area.  PurpleAir uses the 
Plantower 5003 optical sensor (PlanTower, 2016) which was developed in China.  As shown in 
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Figure 3-5, PurpleAir couples this sensor with a WiFi enabled microcontroller, clock, and SD 
memory card.   


 
Figure 3-2 Particle scattering efficiencies as a function of size distribution for different particle compositions (Watson, 
2002).  The geological scattering efficiency (Soil Scat) is lower than that for other PM chemical components and 
decreases rapidly with particle size. 
 


 
Figure 3-3.  The PurpleAir (2019) microsensor that is being used throughout California and other states for citizen 
science and implementation of AB 617 (Garcia, 2017).   The package includes the sensor in protective cover (1), 
micro-USB cable (2), 5V power supply (3), 120 V line cord (4), and mounting screw and zip-ties.  
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Figure 3-4.  Recent map of PurpleAir deployments in the study area.  Colors indicate the intensity of the PM 
concentrations. 


 


 
Figure 3-5.  PupleAir components that apply a time stamp, measure atmospheric temperature, pressure and relative 
humidity, store data on an SD card, and provide WiFi interface to the PurpleAir web site. 


The Plantower output includes data labeled as PM1, PM2.5, and PM10, as well as particle 
numbers in various size ranges, but these labels are misleading.  As Figure 3-6 shows, the internal 
configuration is very simple, with a red diode laser (~650 nm) and a photodetector perpendicular 
to the laser light beam, similar the construction of the nephelometer (Beuttell and Brewer, 1949) 
that has long been used to quantify light scattering.   
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Figure 3-6. Internal configuration of the Plantower 5003 particle sensor (https://aqicn.org/sensor/pms5003-7003).   


The lack of size specificity is illustrated by Figure 3-7, which compares the labeled particle 
sizes and number concentrations with the smallest size fractions.  There is an exact correlation and 
slope, despite the fact that these collocated measurements experienced a variety of aerosol 
exposures, including dust suspension created with a leaf blower Figure 3-7 also demonstrates that 
one of the sensors calibration differs from the others, emphasizing the importance of collocated 
sampling for a period prior to deployment and that periodic comparisons with a “reference” sensor 
should be conducted.  Figure 3-6 also shows that dust can accumulate within the unit, although 
most of it is deposited outside of the detection and optics area. This accumulation can cause the 
sensitivity to PM levels to change with time.  Since PurpleAir includes two sensors in each unit, it 
is possible to monitor their deviations from one another over time that will indicate these sensitivity 
changes. Since any of the reported size fractions can be derived from any other, the PM2.5Scat value 
will be monitored in real time for this network. 


Figure 3-8 shows an example of how a sensor network would be operated during a potential 
dust generating event.  The Dust and Background sensors track the neighborhood-scale 
concentrations within a tight tolerance, even when separated by ~30 m between the front and back 
yards.  PM generated by the mower indicates the increment over background created by the dust 
raising activity.  By placing a reference sensor away from the landfill closure project, 
neighborhood-scale contributions from other sources, such as sea salt, fires, or general background 
can be accounted for in a similar manner for the Davenport area. 


Water soluble particles, such as sodium chloride, sulfates, and nitrates, absorb water when 
relative humidities exceed ~70%.  Higher humidities cause these particles to grow into size ranges 
that scatter light more effectively, as represented by the IMPROVE formula used to determine 
visibility improvement in national parks (Watson, 2002).  This effect is demonstrated in Figure 3-
9, where the instrument response nearly doubles as relative humidity (RH) approaches 100%.  
Since the RH is not expected to spatially vary by important amounts, referencing the on-site 
monitors to the reference monitor, as illustrated in Figure 3-8, will compensate for this. 
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Comparison of PurpleAir Mass Fractions 


 
Comparison of PurpleAir Number Counts 


 
Figure 3-7.  Comparison among five collocated PurpleAir sensors for the reported size fractions compared with the 
smallest size fractions.  The manufacturers have apparently included constant multipliers to estimate the different size 
fractions from the light scattering output of the sensor.   
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Figure 3-8.  Example of dust detection over background.  The Dust sensor was placed on a lawnmower after being 
collocated with the Background sensor.  Dust generated by the mower is evident over background.  The mower 
remained in the front yard, then was used to mow the backyard and parked next to the Background monitor. 


 


 
Figure 3-9.  Relationship between Plantower reading and relative humidity in a controlled laboratory experiment 
(Jayaratne et al., 2018).  The same effect is demonstrated for the DustTrak (Wang et al., 2009), another light scattering 
detector. 
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Although the PurpleAir units report values for PM2.5 and PM10, these cannot be used for 
PM2.5 or PM10 compliance purposes.  Figure 3-10 shows PM2.5 readings of 3 to 4 times those from 
collocated compliance measurements.  These relationships will vary depending on the size and 
composition of the sampled aerosol, as shown in Figure 2-2.  Compliance can only be determined 
using a Federal Reference of Equivalent method.   


 
Figure 3-10.  Comparison of a Plantower unit (slightly different from but comparable to that used in the PurpleAir) 
with a TEOM Federal Equivalent Method used for compliance monitoring (Badura et al., 2018).  The Plantower is 
highly correlated, but reads 3.5 times higher than the compliance measurement. 


The sampler siting also does not meet the criteria for a compliance determination.  U.S.EPA 
(1997) designates sites near emissions sources as “special purpose monitors” that are excluded 
from use for compliance.  It is also the case that PM2.5 and PM10 compliance determinations require 
at least three years of monitoring, longer than the expected duration of this project.  


3.3 Wind Speed and Wind Direction Measurements  


As noted in Section 2, wind speed and direction measurements are needed to associate PM 
concentrations with windblown suspension potential and to determine the likelihood of off-site 
transport to populated areas, Wind speed and direction data from close to potential emitters is not 
currently available at in Davenport or near the Closure Project area, so these measurements will 
be collocated with the PM detectors.   
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Proximity to the coast, the uphill terrain, and changing surface roughness during earth 
moving activities require more than one set of measurements.  Desired characteristics of 
meteorology measurements include: 


 Portability to be close to potential erosion sources, locations of which will change during 
the project. 


 Communicates remotely (e.g., WiFi) to a central data base with real-time and historical 
data recording. 


 Does not require line-power or frequent recharging. 
 Is resistant to dust deposition and weather. 
 Has output consistency among like devices so that comparisons can be made among 


simultaneous measurements.   
 Has a user-friendly interface. 
 Can be easily oriented with respect to true north. 
 Light-weight for mounting on extendable masts. 


The Ambient Weather instrument is made for residential market, but is versatile and 
durable (Figure 3-11).  The sensor operates on solar power with battery backup and transmits to a 
line-powered base station that can be located within ~35 m of the sensor.  Its wind speed threshold 
is ~0.25 m/s, so it does not detect dispersion in calm conditions, but that is not an issue for fugitive 
dust, which requires higher wind speeds.  The bearings of more sensitive anemometers have been 
found to clog in dusty environments (Watson et al., 2011).  It can be interfaced to WiFi with data 
acquired and made available on a Smartphone app that can be examined along with the PM data 
to determine: 1) when wind speeds are excessive near the earthmoving activities; and 2) when 
transport is likely to carry dust to surrounding communities.   
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Figure 3-11.  The Ambient Weather (2018) solar-powered WiFi-enabled station. 







 


4-1 
 


4 Monitor Locations, Data Review, and Action Levels 


4.1 Monitor Locations 


In order to best detect the occurrence of fugitive dust, Figure 4-1 shows potential locations 
for the monitors.  PurpleAir, and wind stations are collocated each location except Site D.  Site A 
is placed between the earthmoving area (see Figure 2-6) and Davenport and Site C is between the 
earthmoving area and Newtown.  Site B will be close to, but not interfering with, the earthmoving 
activities.  Site D is the reference monitor against which the others will be compared, as in Figure 
3-8.  It is tentatively placed near the coast to determine impacts of sea salt and fogs, but these may 
attenuate rapidly with inland transport.  Some initial tests will be necessary to obtain an appropriate 
reference location. 


Since the location of potential dust-generating activities will change throughout the project, 
the Site A sampler can be moved to follow them.  It will have a moveable mounting and battery 
power to facilitate this movement.  The purpose of this unit is to detect dust suspension events that 
can be correlated with measurements at the more distant monitors.  There may be PM spikes due 
to other sources (e.g., a passing truck on CA-1, local windblown dust, agricultural erosion) that do 
not correspond to spikes detected at Site A and Site B.  Separate wind stations are collocated with 
these as winds are expected to vary in complex terrain. As noted in Section 3, all of these are 
interface via WiFi, which will be available throughout the worksite.  Range extenders can be used 
to cover a greater area, if necessary.   


4.2 Data Acquisition, Analysis, and Alerts 


A dedicated computer in the project operations center will be programmed to download 
data from the PurpleAir and AmbientWeather websites at 10-minute intervals.  The program will:  
1) write downloaded data into a continuous archive; 2) calculate five minute averages and 
synchronize measurements for all monitors; 3) implement decision criteria; 4) send text messages 
to the Project Director and his/her designees at different action levels; and 5) create and transmit 
graphical displays to support remediation decisions. Downloaded data from the PurpleAir 
monitors at the site will be shared with MBARD. 


Although PurpleAir PM data are available for and will be archived for ~90 sec averages, 5 
minute averages will be calculated and compared among monitors to synchronize the timing.  Five-
minute averages have been shown to reasonably detect nearby sources while attenuating the effect 
of spurious signals from electronic noise.  Useful displays will include multi-site time series, wind 
roses, and pollution roses. 


Data acquired prior to and during the first weeks of earthmoving activities will be analyzed 
to develop decision criteria for further actions.  Typical analyses will include: 


 Examination of spikes at Site B to determine the frequency and intensity of mechanical 
suspension.  Low frequencies and intensities will indicate that current practices and 
controls are effective.  High frequencies and intensities may indicate further need to 
modify activities or increase watering.  This will be further evaluated, if it occurs, and a 
suitable plan will be developed. 


 Examination of correspondence between dust events from Site A with off-site transport 
detection at Sites B and C.  No correspondence indicates that most of the mechanical 
suspension remains within the property. 
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 Creating pollution roses at Sites A, B, C, and D.  A large average concentration in the 
direction of the activity would indicate potential off-site transport. 


 Creating threshold plots such as Figure 2-1 to determine wind speeds that might cause 
windblown suspension and a need to modify activities. 


With the real-time data, the on-site personnel will have several options to limit off-site 
transport:  Activities might be modified, such as moving earthmoving to another part of the waste 
pile or re-routing traffic.  Dust suppression methods, such as surface watering and water sprays, 
could be enhanced or re-directed.  Ceasing operations would be a last resort and might not be as 
effective as these other options.  


An action level would involve a significant increase in PM2.5Scat over the reference sampler 
from the wind direction indicated.  Notification criteria will be set initially after baseline conditions 
are evaluated and will be adjusted as the project progresses and as data are acquired and analyzed. 


Should a work stoppage be deemed by the Project Director to reduce fugitive dust from 
becoming a concern for the community, he/she will be fully empowered to make the decision to 
stop the work until all the available remedial actions have been implemented. In addition, the 
Project Director or designee will receive citizen complaints and have authority to stop work due 
to citizen complaints.  All complaints will be responded to within two business days of receipt. 


4.3 Quality Control (QC) and Quality Assurance (QA) 


Since these monitors are not used for compliance, the standard QC and QA procedures 
applicable to compliance stations do not apply.  The light-scattering signals are used relative to 
one another rather than as an absolute output.  For this reason, it is important to demonstrate that 
the sensors are equivalent to one another.  The PurpleAir has a built-in QC in that each unit 
contains two Plantower 5003 light scattering devices.  These typically return equivalent values, 
but when they begin to deviate, it is time to replace one or more of the sensors.  These results from 
single sensors will be compared throughout the project period. 


Prior to deployment of the sensors, they will be collocated for one week to determine that 
they are returning equivalent values.  Figure 3-8 and collocated tests made by others (Jayaratne et 
al., 2018; Kelly et al., 2017; Zheng et al., 2018) indicate that these sensors return reasonably 
uniform results. 


A fourth PurpleAir sensor will be rotated among the three sites each month to assure that 
the equivalence is not changed though degradation of the laser or detector of obscuration of the 
internal optics by the sampled PM.   
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Figure 4-1.  Potential locations for PM and wind sensors. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Site C is between the 
activity area and 


Newtown to detect off-
site transport 


Site B is moveable and placed in the 
midst of earth moving activities to 


identify emission events 


Site A is located between the 
activity area and Davenport to 


detect off-site transport  


Site D is a reference monitor 
to detect sea salt and fog 


contributions  
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5 Best Management Practices 


Best management practices for dust control (Amato et al., 2010; Watson et al., 2000) 
appropriate for this project include signage, watering, sweeping, truck washing, and load covers. 
It is not always clear where and when these measures should be applied, and in some cases they 
can be counter-productive. A well-known example is the effect of applying too much water as a 
suppressant, which creates mud that adheres to vehicles that can be tracked out onto public 
roadways. Excess water can also adversely impact the Geotechnically related activities and 
materials.    


 


Appropriate best management practices are summarized in Table 5-1 and will be applied as 
needed during earth-moving operations as required by the Project Director or his designee. Feedback 
to the Project Director or designee will be immediately provided by the measurement network 
described in Section 4. This will enable the Project Director or designee to immediately adjust best 
management practices to avoid dust issues. As explained in Section 2, dust suspension and transport 
are complicated processes that depend on suspension mechanisms, surface characteristics, 
meteorology, particle size, and composition. Since quantitative values for these variables are unknown, 
real-time monitoring of PM levels and winds will provide empirical evidence of conditions that might 
result in off-site transport and require dust remediation actions to be taken. In addition, the project 
manager or his designee will also be able to review weather forecast and on site meteorological data 
to adjust earth moving activities accordingly to minimize or eliminate fugitive dust. As mentioned in 
Section 1, this plan will be amended as more is learned about the project activities and onsite 
monitoring data relationship.  


.
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Table 5-1.  Summary of dust control measures applicable to activities associated with the CEMEX Davenport remediation effort. 


ID Activity Control 
Measure 


Description Frequency Responsible Party Comments 


1 Worksite 
vehicle 
movement 


15 mph 
maximum speed 
limit signage 
throughout the 
worksite. 


Post speed limit signs and issue 
warnings to drivers exceeding 
them on both paved and unpaved 
surfaces. 


Throughout 
the project 


Contractor/Project 
Director or designee 


Even slower speeds will be 
observed with visible plume behind 
a vehicle. 


2 Materials 
movement, 
truck loading 
and unloading 


Freeboard 
limited to 6 
inches for 
transport over 
paved surfaces.  
Load covers for 
offsite transport. 


Keeping material below the load 
bed prevents windblown 
suspension of the top layer, 
especially at on-site speed limits.  
Load covers for transport off-site 
prevent suspension due to eddies 
at higher on-road speeds. 


Throughout 
the project 


Contractor/Project 
Director or designee 


Loader and conveyor drops into 
open trucks will be made as close 
as possible to the bed walls to 
minimize material loss.  Operations 
will be moved to a more sheltered 
location or curtailed during windy 
periods. 


3 Short-term 
digging, 
grading, and 
construction. 


Water is applied 
in appropriate 
amounts to 
stabilize exposed 
surfaces. 


Water sprays from trucks or 
cannons are directed onto dust-
generating surfaces indicated by 
the monitoring network or visual 
observations.  Water will not be 
applied in such quantities that 
create mud that adheres to 
vehicles for trackout. 


Throughout 
the project 


Contractor/Project 
Director or designee 


Since fresh and potentially 
suspendable dust is exposed during 
operations a temporary, but 
frequent, application of water 
suppressant is needed. 


4 Long-term 
surface 
stabilization. 


Appropriate 
suppressants or 
vegetation are 
applied to 
surfaces that are 
not disturbed 
during prolonged 
downtime. 


A variety of suppressants are 
available that can be used when 
there is evidence of erodible 
material after a portion of the 
project has been completed. 


Throughout 
the project 


Contractor/Project 
Director or designee 


Long-term suppressants are not 
effective if there is ongoing activity 
that exposes new surfaces. 


5 Spillage 
Control. 


Require workers 
to remediate 
spills when they 
occur. 


Signage reminds workers of their 
responsibilities. Brooms, 
dustpans, and vacuums will be 
provided for small spills.  Larger 


Throughout 
the project 


Contractor/Project 
Director or designee 


This is most important on the paved 
section prior to leaving the 
worksite onto public roadways. 
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ID Activity Control 
Measure 


Description Frequency Responsible Party Comments 


spills require notification for the 
sweeper or water application. 


6 Sweeping of 
paved surfaces. 


An air quality 
appropriate 
sweeper removes 
deposited dust 
from paved 
surfaces. 


The vacuum/suction type sweeper 
is more effective than a brush 
sweeper that creates a dust cloud.  


Throughout 
the project 


Contractor/Project 
Director or designee 


Sweeping is most effective to 
minimize trackout onto public 
paved roads. 


7 Wind erosion of 
exposed 
surfaces and 
piles. 


Watering, 
suppressants, 
surface 
roughness, and 
barriers 


Storage piles will be oriented to 
increase surface roughness and 
minimize exposure to wind.  
Water and chemical suppressants 
will be applied as appropriate.  
Portable wind fences may be 
constructed if prolonged exposure 
to winds is expected. 


Throughout 
the project 


Contractor/Project 
Director or designee 


Analysis of monitoring network 
data will provide guidance on the 
effects of wind on suspension and 
transport and will guide the 
appropriate application of these 
control measures. 


8 Dust track out 
onto paved 
public roads. 


  Truck washing, 
and sweeping. 


  Washing removes dust.  
Sweeping of paved surfaces prior 
to exit onto public paved roads 
minimizes additional trackout. 


Throughout 
the project 


Contractor/Project 
Director or designee 


Most of the materials movement is 
confined to the worksite.  Traffic 
will be directed through the paved 
area of the cement plant, away from 
neighboring communities, to the 
extent practical. 


9 Visible plumes Direct watering 
and/or sweeping 
to suppress the 
plume.  Warn 
workers to 
modify 
activities. 


Visible plumes are the first 
indication of the need for remedial 
action.  Directing water to the 
source is the most effective 
immediate control.  Lower speeds 
and drop heights may also be 
effective. 


Throughout 
the project 


Contractor/Project 
Director or designee 


MBARD Rule 400 indicates that 
they can serve a notice of violation 
when visible plumes exceed <20% 
opacity for 3 minutes within an 
hour when observed from a 
designated vantage point.  


10 Community 
perception of 
nuisance 


Signs are posted 
indicating who 
to call if a 
nuisance is 
perceived. 


After questioning the nature of the 
perception (i.e., visible plume or 
off-site dust deposition), control 
efforts described above will be 
directed as appropriate 


Throughout 
the project 


Contractor/Project 
Director or designee 


These perceptions and reporting 
should be minimal when the other 
control measures are successfully 
implemented. 
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