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Section 1 — Project Description

1.1 Purpose

The purpose of this analysis is to assess the development potential of the undeveloped
property described in Section 1.2 as the Proposed Project. This analysis will address project
grading, drainage, and stormwater management for the Proposed Project and the project
alternatives.

1.2 Project Description

The Redding Rancheria has submitted an application to the Department of the Interior
requesting the placement of approximately 232 acres of fee land in trust by the United
States upon which the Tribe would construct a casino resort (Proposed Project). The
facility would include an approximately 70,000 square foot casino, an approximately 250-
room hotel, an event/convention center, a retail center, and associated parking and
infrastructure and would be located at the south end of Bechelli Lane in Redding, CA (see
Figure 1). The new facility would replace the Tribe’s existing casino located at 2100
Redding Rancheria Road in Redding, CA (near the intersection of State Highway 273 and
Canyon Road).

This analysis will address the Proposed Project as well as five alternatives, including one
off-site alternative, on an equal level basis in both the build out year and cumulative year
(likely 2035). Alternatives to be addressed within this report will include the following:
Alternative A - Proposed Project

Alternative B — No Big Box Retail

Alternative C - Reduced Intensity Alternative — smaller casino and hotel
Alternative D - Non-Gaming Alternative —Convention Center and Hotel
Alternative E - Alternative Site (in the City of Anderson)

1.3 Project Alternatives

1.3.1. Alternative A - Proposed Project

Alternative A includes the construction of an approximately 70,000 square foot casino, an
approximately 250-room hotel, an event/convention center, a retail center, associated
parking and infrastructure, and 130,000 square feet of big box retail. Alternative A will be
constructed at the Proposed Project Site located at the south end of Bechelli Lane in
Redding, CA (see Figure 1). Access to the Project Site from the north will include a road
connection to the southern end of Bechelli Lane (see Figure 5), and a potential access from
the south will include a road connection to Smith Road south of the Project Site (see Figure
6).
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1.3.2. Alternative B — No Big Box Retalil

Alternative B is identical to Alternative A with the exception that Alternative B does not
include the 130,000 square feet of big box retail. Alternative B includes the construction of
an approximately 70,000 square foot casino, an approximately 250-room hotel, an
event/convention center, and associated parking and infrastructure. Alternative B will be
constructed at the Proposed Project Site located at the south end of Bechelli Lane in
Redding, CA (see Figure 1). Access to the Project Site from the north will include a road
connection to the southern end of Bechelli Lane (see Figure 5), and a potential access from
the south will include a road connection to Smith Road south of the Project Site (see Figure
6).

1.3.3. Alternative C — Reduced Intensity Alternative

Alternative C includes the construction of an approximately 57,000 square foot casino, an
approximately 250-room hotel, an event/convention center, a retail center, and associated
parking and infrastructure, as well as 130,000 square feet of big box retail. The limits of
disturbance and project footprint for Alternative C are approximately the same as that of
Alternative A. Alternative C will be constructed at the Proposed Project Site located at the
south end of Bechelli Lane in Redding, CA (see Figure 1). Access to the Project Site from
the north will include a road connection to the southern end of Bechelli Lane (see Figure 5),
and a potential access from the south will include a road connection to Smith Road south of
the Project Site (see Figure 6).

1.3.4. Alternative D — Non-Gaming Alternative

Alternative D includes the construction of an approximately 128-room hotel, a retail center,
and associated parking and infrastructure, as well as 120,000 square feet of big box retail.
Alternative D will be constructed at the Proposed Project Site located at the south end of
Bechelli Lane in Redding, CA (see Figure 1). Access to the Project Site from the north will
include a road connection to the southern end of Bechelli Lane (see Figure 5), and a
potential access from the south will include a road connection to Smith Road south of the
Project Site (see Figure 6).

1.3.5. Alternative E - Alternative Site

Alternative E includes the construction of an approximately 70,000 square foot casino, an
approximately 250-room hotel, an event/convention center, a retail center, and associated
parking and infrastructure, as well as 120,000 square feet of big box retail. Alternative E
will be constructed at an Alternate Project Site located north of North Street and west of
Interstate 5 in Anderson California (see Figure 7). Access to the Alternate Project Site will
include a road connection to Oak Street as shown on Figure E1.

Sharrah Dunlap Sawyer, Inc. Section 1 — Project Description
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Section 2 — Existing Site Conditions
2.1 Proposed Project Site — Alternatives A thru D

The Proposed Project site topography is relatively flat with the site sloping from north to
south in the uplands portion adjacent to Interstate 5, and the remaining portions of the site
sloping from northeast to southwest toward the river. The elevation (NAVD 88) varies on
site from a high of roughly 455 feet above mean sea level on the north east corner of the
project to a low point of roughly 430 feet above mean sea level near the Sacramento River
on the south west corner of the project. In the uplands portion of the site adjacent to
Interstate 5, the site slopes from north to south at less than 0.5%. Surface drainage from
Interstate 5 is collected in the median and east side of the roadway, then conveyed through
a series of pipes across the traveled way to a roadside earth ditch that runs from north to
south along the project’s eastern boundary. Toward the southern portion of the project site,
a natural swale conveys the storm water runoff from the project site as well as the Interstate
5 storm water runoff in a south westerly direction toward the Sacramento River. See Figure
3 for existing topography and existing drainage.

A majority of the uplands portion (eastern portion of the site near Interstate 5) of the Site
are either a sandy loam, or loamy sand. The soils found in these uplands portions of the
project are excessively drained to well drained soils with rapid to moderately rapid
permeability. The majority of the soil located in the lower areas near the river in the
southwest portion of the project is riverwash or cobbly alluvium that is subjected to
frequent flooding. These soils have highly variable characteristics, and typically are
excessively drained with very rapid permeability. The potential for subsurface or surface
stormwater infiltration for both the uplands and the lower areas of the Proposed Project
site is excellent.

According to the Federal Emergency Management Agency’s (FEMA) Flood Insurance Rate
Map #06089C1561G and #06089C1563G, a majority of the Proposed Project site is located
within one of two different flood zones from the Sacramento River to the west. A majority
of the lowlands portion of the site is located in a special flood hazard area within the 100
year flood plain which means that these areas are subject to inundation during the 100-year
event. The uplands portion of the site adjacent to Interstate 5 is located within Zone X.
Zone X is defined as an area that lies within the 500 year (0.2% annual chance of flood)
flood zone, and may have less than 1’ of flooding during a 100-year event. The FEMA 100
year flood plain from the Sacramento River is shown on Figure 3.

FEMA Flood Insurance Rate Map #06089C1561G and #06089C1563G, shows that there is
potential overflow from Churn Creek to the Sacramento River. This flow may come from
Churn Creek, may spill over Interstate 5 and then would be conveyed overland to the
Sacramento River. This potential is discussed in detail in Section 4.1. The FEMA 100 year
flood plain from Churn Creek is shown on Figure 3.

Sharrah Dunlap Sawyer, Inc. Section 2 - Existing Site Conditions
February 2018 Page 3



Redding Rancheria Casino Master Plan
Draft Grading and Drainage Study

Several regulatory agencies have jurisdiction of portions of the Sacramento River, but their
jurisdiction falls west of the FEMA 100 year flood plain line. The Agencies and their
jurisdictional lines are as follows:

e The Central Valley Flood Protection Board — The Designated Floodway Line refers to
the channel of the stream and that portion of the adjoining floodplain reasonably
required providing for the passage of a design flood; it is also the floodway between
existing levees as adopted by the Central Valley Flood Protection Board (formerly the
Reclamation Board) or the Legislature. The Designated Floodway Line follows the
FEMA 100 year flood plain line, or is located west of the FEMA 100 year flood plain
line adjacent to the Proposed Project site.

e The California State Lands Commission (CSLC) — The CSLC has jurisdiction and
management authority over all un-granted tidelands, submerged lands and the beds
of navigable lakes and waterways. The CSLC jurisdictional line lies west of the
FEMA 100 year flood plain line adjacent to the Proposed Project site.

The eastern bank of the Sacramento River is actively eroding in areas adjacent to the
proposed development during exceptionally high river flows. See Section 6.2 streambank
erosion details and streambank stabilization recommendations.

2.2 Alternative Project Site — Alternative E

The Alternative Project site topography is relatively flat with the site generally sloping
easterly towards the Tormey Drain and Interstate 5. The Tormey Drain bisects the site and
runs from southwest to northeast to a box culvert under Interstate 5. The portion of the site
located north of the Tormey Drain generally flows from north to south with a high elevation
(NAVD 88) at the northwest corner of roughly 420 feet above mean sea level to a low point
the easterly project boundary of 413 feet above mean sea level. The portion of the site
located south of the Tormey Drain generally flows from south to north with a high elevation
along the southerly site boundary of roughly 420 feet above mean sea level to a low point
the easterly project boundary of 413 feet above mean sea level. The site generally has slopes
less than 0.5%. Surface drainage from surrounding areas west of the project are collected
and conveyed via the Tormey Drain through the site eastward under Interstate 5. The site
is also bisected by Oak Street running north and south. The portion of the site located west
of Oak Street will remain undeveloped and be used for a material borrow area and
stormwater infiltration and storage.

Soils types were determined using the Web Soil Survey provided by the United States
Department of Agriculture Soil Conservation Service and Forest Service. It was determined
from the Web Soil Survey that the site consists of Hydrologic Soil Group A and D.

According to the FEMA Flood Insurance Rate Map #06089C1935G, a majority of the
Alternative Project site is located within the special flood hazard area within the 100 year
flood plain which means that these areas are subject to inundation during the 100-year
event. The FEMA 100 year flood plain from the Tormey Drain is shown on Figure E4.

Sharrah Dunlap Sawyer, Inc. Section 2 - Existing Site Conditions
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Section 3 - Grading and Drainage

3.1 Proposed Project Access

The proposed project will be accessed from the north by extending Bechelli Lane and from
the south by a new road connection to Smith Road as described in the Access Alternative
Concepts Memorandum prepared by Kimley-Horn dated July 7, 2017.

3.1.1 Proposed Project Access from the North

As described in the Access Alternative Concepts Memorandum the Proposed Project Site
will require significant improvements to the intersection of South Bonneyview Road and
Bechelli Lane including road widening and construction of a three lane roundabout at the
intersection. The intersection will require numerous retaining walls to accommodate the
roundabout footprint and sidewalk extension.

Widening Bechilli Lane to access the Proposed Project Site as described in the Access
Alternative Concepts Memorandum would require significant grading, retaining walls, and
relocation/extension of existing facilities to avoid impacting the City of Redding’s Sunnyhill
Wastewater Pump Station infrastructure and the Anderson Cottonwood Irrigation District’s
(ACID) canal. Significant grading will be required to maintain access to the adjacent
residential properties, Sunnyhill Wastewater Pump Station and the ACID canal. Additional
grading may be required to mitigate the 28 lost parking spaces eliminated by the Bechelli
Lane widening as described in the Access Alternatives Concepts Memorandum.

3.1.2 Proposed Project Access from the South

As described in the Access Alternative Concepts Memorandum, a Shasta County Standard
“Major Local Rural” road will be constructed south to Smith Road. At the intersection of
Smith Road, a Shasta County Standard Road Connection will be constructed. These
improvements will require minimal grading beyond the typical roadway infrastructure
(street improvements, pedestrian facilities, drainage and other utility infrastructure, etc.).
The road will be designed to follow the existing terrain where possible, and minimize the
roadway grading footprint and impact. It is anticipated that the access road will extend
approximately 3,500 feet south to Smith Road and the grading footprint will be
approximately 5 acres.

3.2 Alternative A — Proposed Project Grading

The grading for Alternative A has been designed to be a balanced earthwork operation,
meaning the cut and fill quantities will be the same and there is no import or export of
material required. The finished floor elevations (including basements) for each of the
buildings were established based upon the adjacent top of bank elevation of the Sacramento
River west of the development. The finished floor elevations (including basements) are
approximately 3 feet above the adjacent top of bank elevation and the FEMA 100-year
water surface elevation.

Sharrah Dunlap Sawyer, Inc. Section 3 — Preliminary Grading
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The parking lots are graded generally to flow from west to east at approximately 2% cross
slope towards the access road with runoff being collected and conveyed in the underground
storm drain system. The grades in the parking lots have been designed to have a minimum
of approximately 1% slope and a maximum of approximately 4%, see Figure A3. For safety
all access routes from the building sites to the access road will be elevated above the FEMA
100-year floodplain. The lowest finish grade elevation within the southern parking lot will
be approximately 1-foot above the FEMA 100-year floodplain elevation. Since the
development site is entirely out of the FEMA 100-year floodplain the soil removal will not
change the FEMA 100-year flood delineation.

The access road runs north and south along the project’s easterly boundary (adjacent to
Interstate 5), see Figure Al. The profile of the access road has been designed to match the
existing grade to minimize earthwork from Bechelli Lane at the north to Smith Road at the
south.

A 40-feet wide, 5-foot deep vegetated swale has been designed to run north to south
between the access road and Interstate 5 approximately 1,000 feet south of the project’s
northerly line. This vegetated swale will convey project runoff, provide stormwater
filtration and infiltration, as well as provide a bypass channel for the 600-700 cubic feet per
second flow that potentially could come westerly from Churn Creek during extreme rain
events as described in Sections 2.1 and 4.1. The vegetated swale then passes through a large
box culvert under the access road and to a 650,000 cubic foot wet pond as shown on Figure
A4,

The wet pond is sized per the California Stormwater Quality Association (CASQA)
California Stormwater BMP Handbook for New Development and Redevelopment, see
calculations in Appendix C. The wet pond will store water and allow for infiltration into the
native soil.

Table 3.1 - Grading Quantities — Alternative A

DISTURBANCE AREA 57 ACRES SEE FIGURE AT & A2

VOLUME OF CUT 94,000 CUBIC YARDS SEE FIGURE A5

VOLUME OF FILL

94,000 CUBIC YARDS SEE FIGURE A5
(ADJUSTED FOR MATERIAL SHRINK)

INFILTRATION / WET POND SIZE 650,000 CUBIC FEET SEE FIGURE A4 & A6

See Figures Al-A6 for Alternative A grading and drainage Exhibits.

3.3 Alternative B — No Big Box Retail Grading

The grading for Alternative B has been designed to be a balanced earthwork operation. The
finished floor elevations for each of the buildings were established based upon the adjacent
top of bank elevation of the Sacramento River west of the development. The finished floor

Sharrah Dunlap Sawyer, Inc. Section 3 — Preliminary Grading
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elevations (including basements) are approximately 2 to 3 feet above the adjacent top of
bank elevation and the FEMA 100-year water surface elevation.

The parking lots are graded generally to flow from west to east at approximately 2% cross
slope towards the access road with runoff being collected and conveyed in the underground
storm drain system. The grades in the parking lots have been designed to have a minimum
of approximately 1% slope and a maximum of approximately 4%, see Figure B3. For safety
all access routes from the building sites to the access road will be elevated above the FEMA
100-year floodplain. The lowest finish grade elevation within the southern parking lot will
be approximately 1-foot above the FEMA 100-year floodplain elevation. Since the
development site is entirely out of the FEMA 100-year floodplain the soil removal will not
change the FEMA 100-year flood delineation.

The access road runs north and south along the project’s easterly boundary (adjacent to
Interstate 5), see Figure B1. The profile of the access road has been designed to match the
existing grade to minimize earthwork from Bechelli Lane at the north to Smith Road at the
south.

A 40-feet wide, 5-foot deep vegetated swale has been designed to run north to south
between the access road and Interstate 5 approximately 1,000 feet south of the project’s
northerly line. This vegetated swale will convey project runoff, provide stormwater
filtration and infiltration, as well as provide a bypass channel for the 600-700 cubic feet per
second flow that potentially could come westerly from Churn Creek during extreme rain
events as described in Sections 2.1 and 4.1. The vegetated swale then passes through a large
box culvert under the access road and to a 510,000 cubic foot wet pond as shown on Figure
B4.

The wet pond is sized per the CASQA California Stormwater BMP Handbook for New

Development and Redevelopment, see calculations in Appendix C. The wet pond will store
water and allow for infiltration into the native soil.

Table 3.2 - Grading Quantities — Alternative B

DISTURBANCE AREA 48 ACRES SEE FIGURE B1 & B2

VOLUME OF CUT 80,000 CUBIC YARDS SEE FIGURE B5

VOLUME OF FILL

80,000 CUBIC YARDS SEE FIGURE B5
(ADJUSTED FOR MATERIAL SHRINK)

INFILTRATION / WET POND SIZE 510,000 CUBIC FEET SEE FIGURE B4 & B6

See Figures B1-B6 for Alternative B grading and drainage Exhibits.
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3.4 Alternative C — Reduced Intensity Alternative

The grading for Alternative C has been designed to be a balanced earthwork operation. The
finished floor elevations for each of the buildings were established based upon the adjacent
top of bank elevation of the Sacramento River west of the development. The finished floor
elevations (including basements) are approximately 3 feet above the adjacent top of bank
elevation and the FEMA 100-year water surface elevation.

The parking lots are graded generally to flow from west to east at approximately 2% cross
slope towards the access road with runoff being collected and conveyed in the underground
storm drain system. The grades in the parking lots have been designed to have a minimum
of approximately 1% slope and a maximum of approximately 4%, see Figure C3. For safety
all access routes from the building sites to the access road will be elevated above the FEMA
100-year floodplain. The lowest finish grade elevation within the southern parking lot will
be approximately 1-foot above the FEMA 100-year floodplain elevation. Since the
development site is entirely out of the FEMA 100-year floodplain the soil removal will not
change the FEMA 100-year flood delineation.

The access road runs north and south along the project’s easterly boundary (adjacent to
Interstate 5), see Figure C1. The profile of the access road has been designed to match the
existing grade to minimize earthwork from Bechelli Lane at the north to Smith Road at the
south.

A 40-feet wide, 5-foot deep vegetated swale has been designed to run north to south
between the access road and Interstate 5 approximately 1,000 feet south of the project’s
northerly line. This vegetated swale will convey project runoff, provide stormwater
filtration and infiltration, as well as provide a bypass channel for the 600-700 cubic feet per
second flow that potentially could come westerly from Churn Creek during extreme rain
events as described in Sections 2.1 and 4.1. The vegetated swale then passes through a large
box culvert under the access road and to a 650,000 cubic foot wet pond as shown on Figure
C4.

The wet pond is sized per the CASQA California Stormwater BMP Handbook for New
Development and Redevelopment, see calculations in Appendix C. The wet pond will store
water and allow for infiltration into the native soil.

Table 3.3 - Grading Quantities — Alternative C

DISTURBANCE AREA 57 ACRES SEE FIGURE C1 & C2

VOLUME OF CUT 94,000 CUBIC YARDS SEE FIGURE C5

VOLUME OF FILL

94,000 CUBIC YARDS SEE FIGURE C5
(ADJUSTED FOR MATERIAL SHRINK)
INFILTRATION / WET POND SIZE 650,000 CUBIC FEET SEE FIGURE C4 & C6
Sharrah Dunlap Sawyer, Inc. Section 3 — Preliminary Grading
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See Figures C1-C6 for Alternative C grading and drainage Exhibits.

3.5 Alternative D — Non-Gaming Alternative

The grading for Alternative D has been designed to be a balanced earthwork operation. The
finished floor elevations for each of the buildings were established based upon the adjacent
top of bank elevation of the Sacramento River west of the development. The finished floor
elevations are approximately 3 feet above the adjacent top of bank elevation and the FEMA
100-year water surface elevation.

The parking lots are graded generally to flow from west to east at approximately 2% cross
slope towards the access road with runoff being collected and conveyed in the underground
storm drain system. The grades in the parking lots have been designed to have a minimum
of approximately 1% slope and a maximum of approximately 4%, see Figure D3. For safety
all access routes from the building sites to the access road will be elevated above the FEMA
100-year floodplain. The lowest finish grade elevation within the southern parking lot will
be approximately 1-foot above the FEMA 100-year floodplain elevation. Since the
development site is entirely out of the FEMA 100-year floodplain the soil removal will not
change the FEMA 100-year flood delineation.

The access road runs north and south along the project’s easterly boundary (adjacent to
Interstate 5), see Figure D1. The profile of the access road has been designed to match the
existing grade to minimize earthwork from Bechelli Lane at the north to Smith Road at the
south.

A 40-feet wide, 5-foot deep vegetated swale has been designed to run north to south
between the access road and Interstate 5 approximately 1,000 feet south of the project’s
northerly line. This vegetated swale will convey project runoff, provide stormwater
filtration and infiltration, as well as provide a bypass channel for the 600-700 cubic feet per
second flow that potentially could come westerly from Churn Creek during extreme rain
events as described in Sections 2.1 and 4.1. The vegetated swale then passes through a large
box culvert under the access road and to a 450,000 cubic foot wet pond as shown on Figure
D4.

The wet pond is sized per the CASQA California Stormwater BMP Handbook for New
Development and Redevelopment, see calculations in Appendix C. The wet pond will store
water and allow for infiltration into the native soil.
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Table 3.4 - Grading Quantities — Alternative D

DISTURBANCE AREA 39 ACRES SEE FIGURE D1 & D2
VOLUME OF CUT 75,000 CUBIC YARDS SEE FIGURE D5
VOLUME OF FILL

75,000 CUBIC YARDS SEE FIGURE D5
(ADJUSTED FOR MATERIAL SHRINK)
INFILTRATION / WET POND SIZE 450,000 CUBIC FEET SEE FIGURE D4 & D6

See Figures D1-D6 for Alternative D grading and drainage Exhibits.

3.6 Alternative E — Alternative Site

The grading for Alternative E has been designed to be a balanced earthwork operation. The
finished floor elevations for each of the buildings were established based upon the FEMA
100-year water surface elevation of the Tormey Drain that runs southwest to north east
through the middle of the project. The finished floor elevations (including basements) are
approximately 2 to 3 feet above the FEMA 100-year water surface elevation of the Tormey
Drain.

The parking lots are graded generally to flow from west to east at approximately 2% cross
slope towards the access road with runoff being collected and conveyed in the underground
storm drain system. The grades in the parking lots have been designed to have a minimum
of approximately 1% slope and a maximum of approximately 4%, see Figure E2.

The access road runs north and south along the project’s easterly boundary (adjacent to
Interstate 5), see Figure E1. Since the project proposes a large amount of fill within the
100-year flood plain, an excavation equal to that fill volume must be constructed in order to
prevent additional flooding and mitigate for the proposed fill within the flood plain. Two
large retention ponds will be constructed along the southern portion of the project, a large
pond on the west side of Oak Street, and a smaller one on the east side of Oak Street.

Table 3.5 - Grading Quantities — Alternative E

DISTURBANCE AREA 52 ACRES SEE FIGURE E1

VOLUME OF CUT 138,000 CUBIC YARDS SEE FIGURE E2

VOLUME OF FILL

138,000 CUBIC YARDS SEE FIGURE E2
(ADJUSTED FOR MATERIAL SHRINK)

RETENTION POND SIZE 99,000 CUBIC FEET SEE FIGURE E4

See Figures E1-E4 for Alternative E grading and drainage Exhibits.
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3.7 Cumulative Project Grading Impacts

The proposed project and all the alternatives will be designed in such a way that the grading
will be a balanced earthwork operation, meaning the cut and fill quantities will be the same
and there is no import or export of material required. There will be no fill placed in the
FEMA 100-year floodplain. There will be no adverse impacts on the existing FEMA 100-
year floodplain as a result of the project grading.

Additionally, hazardous materials that FEMA has identified as being “extremely hazardous
or vulnerable to flood conditions” will not be stored within the 500-year floodplain of the
proposed development.

For safety all access routes from the building sites to the access road will be elevated above
the FEMA 100-year floodplain. The lowest finish grade elevation within the southern
parking lot will be approximately 1-foot above the FEMA 100-year floodplain elevation.
Since the development site is entirely out of the FEMA 100-year floodplain the soil removal
will not change the FEMA 100-year flood delineation.
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Section 4 - Hydrology and Hydraulics — Proposed
Site

4.1 Description of Existing Watershed Characteristics

The site for Alternatives A, B, C, and D is relatively flat and generally drains southwesterly
from Interstate 5 towards the Sacramento River. The 232 -acre site is a part of the
Sacramento River Basin and consists of pastureland and scattered oak trees. Soils types
were determined using the Web Soil Survey provided by the United States Department of
Agriculture Soil Conservation Service and Forest Service. It was determined from the Web
Soil Survey that the site consists of Hydrologic Soil Group A.

The current FEMA Flood Insurance Rate Map (FIRM) identifies that the developed area of
the proposed project is outside of the 100-year floodplain but within the 500-year
floodplain. The State Central Valley Flood Protection Board Floodway Map shows that the
proposed project is outside of the designated floodway. Figures A7, B7, C7, and D7 show
both the FEMA 100-year floodplain and the designated floodway as compared to the
project.

In this area an estimated flow of 600 to 700 cubic feet per second at a depth of
approximately 9 inches, as identified by a State of California Department of Water
Resources work map, could cross Interstate 5 from the east (Churn Creek). This hydrologic
and hydraulic model of Churn Creek shows that Churn Creek could overtop Interstate 5,
and that could cause shallow overflow across the project site. In discussions with Brett
Ditzler with Caltrans, there are no historical records of this section of Interstate 5 ever
overtopping. Caltrans found a note in their files stating that not even in the large rainfall
event of 1964, did Churn Creek overtop I-5. However, in the event that this might happen
all the alternatives have been designed to convey possible floodwaters from Churn Creek
that may overtop Interstate 5 via a large newly constructed vegetated swale that parallels
Interstate 5 and discharges into the proposed infiltration wet pond south of the proposed
development. The vegetated swale has been sized to convey the possible overflow from
Churn Creek. The proposed channel has been oversized by 35% to accommodate increases
in peak runoff that might occur in the future.

4.2 Methodology

Hydrology Calculations were prepared using engineering industry standard methodology
and the on-site storm drain conveyance system will be designed using local jurisdiction
requirements regarding storm event. Peak flows for the 2-, 10-, and 100-year storm events
for a 24-hour period were estimated using the United States Army Corp of Engineers flood
hydrograph package HEC-1 to model rainfall runoff. Rainfall estimates are discussed in
detail within the City of Redding Department of Public Works Hydrology Manual. An
excerpt from the manual discussing the calculation of Redding Area design storms can be
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found in Appendix A. Existing peak flows can be in found in Table 4.1. The Rational
Method was used to estimate the proposed size of the on-site storm drain conveyance
system. The Darcy Equation was used to estimate the amount of infiltration that will be
achieved in the proposed storm drain conveyance and infiltration system.

4.2.1 Alternative Studies

There are two hydrologic studies that encompass the project area; The Army Corps of
Engineers Comprehensive Study (Sacramento and San Joaquin River Basins
Comprehensive Study — 2002) and the current FEMA 100-year floodplain (2011). The
intent of the Army Corps of Engineers Comprehensive Study was to inventory resource
conditions within the Sacramento and San Joaquin River Basins and to analyze problems
and opportunities for flood management and ecosystem restoration. The flood delineation
for the Army Corps of Engineers Comprehensive Study (Sacramento and San Joaquin River
Basins Comprehensive Study — 2002) used a “composite floodplain” concept, which
considers a combination of several flood events, each shaping the floodplain at different
locations at different times. The flood events considered ranged from the from the 2-year to
the 500-year storm event. However, the 10- and 500-year events were not computed or
mapped between Redding and Deer Creek (which is located just upstream of Woodson
Bridge in Corning, California approximately 70 river miles downstream of the proposed
development). Each flood event was combined for the maximum extent of the composite
floodplain for a conservative approach. The composite floodplain, ACOE Comprehensive
Study Line, shown (the pink area shown in the California Department of Water Resources
Best Available Maps) does not include the operational effects of headwaters reservoirs. The
ACOE study recognizes that Shasta Reservoir has 1.3 million acre-feet of flood control space
and operates for the Sacramento River at Keswick (upstream of the proposed development)
and Bend Bridge (30 miles downstream of the project in Red Bluff, California). Between
Keswick and Bend there are several unregulated tributaries that generate significant inflows
to the Sacramento River. There are no significant unregulated tributaries between the
project and Shasta Dam, so Shasta Reservoir completely regulates the river flow at the
project location.

The ACOE floodplain composite line in the area of the proposed development has no
elevation associated with it as the river profiles end at Woodson Bridge. Extensive
topographic data was collected south of the Woodson Bridge, producing 2-foot contour
mapping whereas the study north of Woodson Bridge is much less detailed. The study
north of Woodson Bridge used topography in the overbank areas that was derived from
USGS 30-meter (roughly 98-feet) digital elevation models with 10-foot contour intervals.
The detail of the floodplain model is dependent on the detail of the overbank topography.
In the development area the existing topography varies a few feet; therefore, using USGS
30-meter topography with 10-foot contour intervals would not pick up the existing detailed
terrain. The ACOE Comprehensive Study Line is not consistent with the known existing
topography of the proposed development and was not studied in detail in the region of the
proposed project.
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The current FEMA 100-year floodplain, effective March 17, 2011, is based on a detailed
study with detailed cross sections for the Sacramento River throughout the Redding Area.
These cross sections show flood elevations for the 100-year storm event. The current FEMA
100-year floodplain follows the existing topography in the project development area. In
discussions with Raul Barba of the California Department of Water resources regarding the
ACOE Comprehensive Study Line, it was stated that the FEMA 100-year Floodplain shown
on the Flood Insurance Maps is the regulatory line regarding flood elevations and special
building requirements. Additionally, as stated on the FEMA website, FEMA does not have
setback guidelines from river channels. If no part of the structure falls within the FEMA
100-year floodplain, there are no special building requirements. If there is an
encroachment, then FEMA has very specific requirements that must be followed. Since the
proposed development does not encroach into the FEMA 100-year floodplain, there are no
special requirements.

For all these reasons and consistent with our telephone conversations with Raul Barba of
the California Department of Water resources we are using the well-studied and
documented FEMA 100-year floodplain as the best available and regulatory 100-year
floodplain for this project. All hydrology exhibits clearly show that no part of the proposed
development falls within the FEMA 100-year floodplain.

4.3 Results of Analysis

The existing condition peak flows for Alternatives A through D were calculated and are
summarized in Table 4.1. These flows were calculated for the overall developable project
area (66.2-acres) which is shown in Figure A6. The HEC-1 input parameters and hydrologic
calculations can be found in Appendix A.

Table 4.1: Estimated Existing Condition Peak Flows

Storm Event Existing Condition Peak Flow, cfs
2-YEAR 3
10-YEAR 7
100-YEAR 19

With development the post-developed runoff will be captured by onsite inlets and conveyed
by a series of perforated storm drain pipe and drain rock infiltration trenches to the sandy
loam or gravel layer below or to the proposed vegetated swale along the frontage road.

In order to convey the potential overflow from Churn Creek, a vegetated swale will be
constructed between the proposed frontage road and Interstate 5. This proposed vegetated
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swale will be approximately 40-feet wide and 5-feet deep and is shown in Appendix D. It
will have a longitudinal slope of 0.4 percent to encourage infiltration to the sandy gravelly
layer below. The vegetated swale will convey the onsite runoff, and when necessary the
potential overflow from Churn Creek, from the project to a proposed water quality retention
facility and ultimately to the Sacramento River. The proposed swale along with the water
guality retention facility will act as an infiltration trench and infiltration basin and wet
pond. Preliminary calculations can be found in Appendix D.

6.2.1 Alternative A - Proposed Project

With development of the proposed project, the site will develop into 18% rooftop,
sidewalks, and parking lot. Table 4.2 summarizes the peak flows from the post-
development condition. The HEC-1 input parameters and hydrologic calculations can be
found in Appendix A.

Table 4.2: Estimated Post-development Peak Flows

Storm Event Post-development Peak Flow, cfs
2-YEAR 87
10-YEAR 118
100-YEAR 174

In the post-development condition the on-site drainage basin will be broken into four
separate drainage areas, Drainage Area #1, Drainage Area #2, Drainage Area #3, and
Drainage Area #4. These drainage areas are shown in Figure A7. Each drainage area is less
than 25 acres so a design storm of 10 years was used to estimate the size of the storm drain

pipe.

Drainage Area #1 is approximately 16 acres in size and will drain the runoff from the
proposed north parking lot, entry, and Big Box Retail. A series of inlets and storm drain
pipe will collect and convey the runoff to the proposed infiltration channel. The storm
drain pipe will range from 15 to 36 inches in size.

Drainage Area #2 is approximately 4 acres in size and will drain the runoff from
approximately half of the east side of the proposed casino. A series of inlets and storm
drain pipe will collect and convey the runoff to the proposed infiltration channel. The
storm drain pipe will be a maximum of 24 inches in size.

Drainage Area #3 is approximately 6 acres in size and will drain the runoff from the
remainder of the east side of the casino. A series of inlets and storm drain pipe will collect
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and convey the runoff to the proposed infiltration channel. The storm drain pipe will range
from 15 to 30 inches in size.

Drainage Area #4 is approximately 4 acres in size and will drain the runoff from the
proposed south parking lot. A series of inlets and perforated storm drain pipe will collect
and convey the runoff to the Sacramento River. The perforated storm drain pipe will be a
maximum of 24 inches in size and will be placed within a drain rock infiltration trench
three feet wide. This infiltration trench will infiltrate 1.3 cubic feet per second of the peak
flow.

Table 4.3 summarizes the post-development peak flows for each drainage area for the 2-
and 10- year events.

Table 4.3: Post-development Peak Flows

Post-development Peak Flow, cfs

Storm Event Drainage | Drainage | Drainage | Drainage

Area #1 Area #2 Area #3 Area #4

2-YEAR 36 10 14 11

10-YEAR 47 14 19 14

The proposed infiltration channel will be sized to convey the overflow from Churn Creek to
the Sacramento River. The channel has a 20-foot bottom, 2:1 side slopes, with a
longitudinal slope of 0.4 percent. This large flat channel will also convey the on-site
stormwater that does not infiltrate to the proposed water quality detention pond. Using
Darcy’s Law the maximum flow that the proposed channel can infiltrate was calculated to
be approximately 182 cubic feet per second as shown in Appendix A, which is larger than
the calculated 100-year peak flow of 174 cubic feet per second. Comparing this calculated
flow to the peak flows shown in Table 4.2 the proposed channel has the ability to infiltrate
the 2-, 10-, and 100-year events.

Peak flow and infiltration calculations can be found in Appendix D. Pipe and infiltration
trench sizing calculations can be found in Appendix D.

6.2.2 Alternative B — No Big Box Retalil

With development of the proposed project, the site will develop into 13% rooftop, sidewalks,
and parking lot. Table 4.4 summarizes the peak flows from the post-development
condition. The HEC-1 input parameters and hydrologic calculations can be found in
Appendix A.
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Table 4.4: Post-development Peak Flows

Storm Event Post-development Peak Flow, cfs
2-YEAR 64
10-YEAR 90
T100-YEAR 139

In the post-development condition the on-site drainage basin will be broken into four
separate drainage areas, Drainage Area #1, Drainage Area #2, Drainage Area #3, and
Drainage Area #4. These drainage areas are shown in Figure B7. Each drainage area is less
than 25 acres so a design storm of 10 years was used to estimate the storm drain pipe
diameter.

Drainage Area #1 is approximately 6.5 acres in size and will drain the runoff from the
proposed north parking lot and entry. A series of inlets and storm drain pipe will collect and

convey the runoff to the proposed infiltration channel. The storm drain pipe will range from
15 to 30 inches in size.

Drainage Areas #2, #3, and #4 are the same as Alternative A.

Table 4.5 summarizes the post-development peak flows for each drainage area for the 2-
and 10- year events.

Table 4.5: Post-development Peak Flows

Post-development Peak Flow, cfs

Storm Event Drainage | Drainage | Drainage | Drainage

Area #1 Area #2 | Area #3 | Area #4
2-YEAR 15 10 14 11

10-YEAR 20 14 19 14

The maximum flow that the proposed channel can infiltrate was calculated to be
approximately 182 cubic feet per second as shown in Appendix A, which is much larger than
the calculated peak flows shown in Tables 4.4 and 4.5. Therefore the proposed channel has
the ability to infiltrate the 2-, 10-, and 100-year events.
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Peak flow and infiltration calculations can be found in Appendix D. Pipe and infiltration
trench sizing calculations can be found in Appendix D.

6.2.3 Alternative C — Reduced Intensity Alternative
Hydrologically and hydraulically speaking, Alternative C is the same as Alternative A.

6.2.4 Alternative D — Non-Gaming Alternative

With development of the proposed project, the site will develop into 10% rooftop,
sidewalks, and parking lot. Table 4.6 summarizes the peak flows from the post-
development condition. The HEC-1 input parameters and hydrologic calculations can be
found in Appendix A.

Table 4.6: Estimated Post-development Peak Flows

Storm Event Post-development Peak Flow, cfs
2-YEAR 52
10-YEAR 73
100-YEAR 117

In the post-development condition, the on-site drainage basin will be broken into two
separate drainage areas, Drainage Area #1 and Drainage Area #2. These drainage areas are
shown on Figure D7. Each drainage area is less than 25 acres, so a design storm of 10 years
was used to estimate the storm drain pipe diameter.

Drainage Area #1 is approximately 10 acres in size and will drain the runoff from the
proposed north parking lot and Big Box Retail. A series of inlets and storm drain pipe will
collect and convey the runoff to the proposed infiltration channel. The storm drain pipe
will range from 15 to 30 inches in size.

Drainage Area #2 is approximately 6 acres in size and will drain the runoff from the
proposed hotel and south parking lot. A series of inlets and storm drain pipe will collect
and convey the runoff to the proposed infiltration channel. The storm drain pipe will be a
maximum of 30 inches in size.

Table 4.7 summarizes the post-development peak flows for each drainage area for the 2-
and 10- year events.
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Table 4.7: Post-development Peak Flows

Post-development Peak Flow, cfs

Storm Event
Drainage Area #1 | Drainage Area #2

2-YEAR 23 15

10-YEAR 32 20

The maximum flow that the proposed channel can infiltrate was calculated to be
approximately 182 cubic feet per second as shown in Appendix A, which is much larger than
the calculated peak flows shown in Tables 4.6 and 4.7. Therefore, the proposed channel has
the ability to infiltrate the 2-, 10-, and 100-year events.

Peak flow and infiltration calculations can be found in Appendix D. Pipe and infiltration
trench sizing calculations can be found in Appendix D.

6.3 Cumulative Project Drainage Impacts

As seasonal precipitation patterns may be changing, and rainfall may become more
concentrated and intense the following has been considered in the hydraulic design of the
storm drain conveyance system to accommodate future peak flows:

e The on-site storm drain system will be oversized by at least 25%, leaving additional
capacity for future conditions.

e The design of the storm drain pipe system provides infiltration into the loam soil,
however the calculations neglect the infiltration into the ground by the proposed LID
features; vegetated swales, retention pond, and infiltration trenches which is a
conservative approach and adds additional capacity to the system.

The flow in the Sacramento River adjacent to the project is almost entirely regulated by the
upstream releases from Shasta Dam and Keswick Dam. The project drainage system has
been designed in such a way that there will be no increase in flows downstream. This will
be accomplished using infiltrations trenches, an infiltration wet pond, and numerous other
stormwater quality BMPs that encourage groundwater infiltration as described in Section
6.1.

Surrounding development will be subject to the City of Redding’s City Council Policy 1806,
the City of Redding Storm Water Quality Improvement Plan, and the City of Redding Phase
I1 NPDES Permit in regard to both stormwater quality and quantity. The City of Redding’s
City Council Policy 1806 requires that proposed development address peak flows to
maintain pre-development levels at all locations downstream of the project. Both the City
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of Redding Storm Water Quality Improvement Plan and the City of Redding Phase Il
NPDES Permit require proposed development to incorporate Low Impact Development
(LID) Best Management Practices (BMPs) to improve stormwater quality in the runoff to
mitigate for the increased impervious area. Development surrounding the proposed project
will not negatively impact Stormwater quality or quantity.

All of the proposed project alternatives have been designed to convey the estimated 600-
700 cubic feet per second that might overtop Interstate 5 from Churn Creek (east of
Interstate 5), as described in Section 4.1. This flow will be conveyed by constructing a large
vegetated swale along the project’s easterly boundary that will allow the estimated 600-700
cfs to bypass the proposed development and be conveyed to the Sacramento River. The
development will have no negative impact on the flooding that occurs in the neighborhoods
of the Churn Creek area as it is not tributary to the Churn Creek Watershed and will not
impede the potential Interstate 5 overflow. Any future watershed development upstream of
the proposed development will be required to mitigate for any future increases in
impervious area to maintain pre-development conditions per local jurisdiction and state
standards and regulations.

No levees will be constructed as part of this project and ground elevations will not be
increased within the FEMA 100-year floodplain. Therefore there will be no loss of existing
floodplain storage volume.

There will be no adverse impacts to stormwater quality or stormwater quantity to locations
downstream as a result of the proposed project development and drainage system.
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Section 5 — Hydrology and Hydraulics — Alternative
Site

5.1 Description of Existing Watershed Characteristics

The Alternative E site is relatively flat and generally drains easterly towards the Tormey
Drain and Interstate 5. The 40.5-acre site is a part of the Tormey Drain Basin and consists
of pastureland and scattered oak trees. Soils types were determined using the Web Soil
Survey provided by the United States Department of Agriculture Soil Conservation Service
and Forest Service. It was determined from the Web Soil Survey that the site consists of
Hydrologic Soil Group A and D.

The current FEMA FIRM identifies that the proposed project is within the Tormey Drain
100-year floodplain. The Flood Insurance Study provided by FEMA shows that the 100-
year peak flow at Oak Street is 744 cubic feet per second and at Interstate 5 is 788 cubic feet
per second. Figure E4 shows FEMA 100-year floodplain.

5.2 Methodology

Peak flows for the 2-, 10-, and 100-year storm events for a 24-hour period were estimated
using the United States Army Corp of Engineers flood hydrograph package HEC-1 to model
rainfall runoff. Existing peak flows can be in Table 5.1. The Rational Method was used to
estimate the proposed size of the on-site storm drain conveyance system. The Darcy
Equation was used to estimate the amount of infiltration that will be utilized in the
proposed storm drain conveyance system.

5.3 Results of Analysis
The existing condition peak flows for Alternative E were calculated and are summarized in
Table 5.1.

Table 5.1: Estimated Existing Condition Peak Flows

Storm Event Existing Condition Peak Flow, cfs
2-YEAR 4
10-YEAR 8
100-YEAR 21
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With development of the proposed project, the site will develop into 84% rooftop,
sidewalks, and parking lot. Table 5.2 summarizes the peak flows from the post-
development condition.

Table 5.2: Estimated Post-development Peak Flows

Storm Event Post-development Peak Flow,
cfs
2-YEAR 55
10-YEAR 76
100-YEAR 115

Post-developed runoff will be captured by onsite inlets and conveyed by a series of
perforated storm drain pipe and drain rock infiltration trenches to the proposed retention
pond located in the southeast of the project site. Approximately 24 acres of the site
(Drainage Area #1) will be conveyed by the proposed on-site system. A series of inlets and
perforated storm drain pipe will collect and convey the runoff to the proposed retention
pond. The perforated storm drain pipe will be a maximum of 36 inches in size and will be
placed within a drain rock infiltration trench five feet wide. This infiltration trench will
infiltrate 38 cubic feet per second of the peak flow. Table 5.3 summarizes the post-
development peak flows for Drainage Area #1 for the 2- and 10- year events.

Table 5.3: Post-development Peak Flows

Post-development Peak Flow, cfs

Storm Event
Drainage Area #1

2-YEAR 35

10-YEAR 49

This site has approximately 58 acre-feet of storage within the 100-year floodplain. With
development of the project it is estimated that 36 acre-feet of the floodplain will be filled.
This will require filing a Letter of Map Revision - Fill with FEMA. This storage will be
relocated to the southeast portion of the site on both sides of Oak Street. The bottom of the
proposed retention pond will be set at the flowline of the Tormey Drain (elevation 410) and
the top of the pond will be at the ground elevation of 416 feet. The proposed pond depicted
will have a volume of 62 acre-feet. Figure E4 shows the location of the proposed retention
pond.
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5.4 Cumulative Impact of Alternative Site Grading & Drainage

The proposed alternative site will be designed in such a way that the grading will be a
balanced earthwork operation, meaning the cut and fill quantities will be the same and
there is no import or export of material required. The grading design of the alternative site
will require fill to be placed in the FEMA 100-year floodplain in order to get the building
finished floors a minimum of one foot above the 100-year flood elevation of the Tormey
Drain. The project has been designed in such a way that the volume of fill placed within the
FEMA 100-year floodplain will be mitigated by an equal volume of cut (detention/
infiltration basins) within the FEMA 100-year floodplain. This will maintain pre-
development flood levels at all locations upstream and downstream of the project.

The project drainage system has been designed in such a way that there will be no increase
in flows downstream. This will be accomplished using infiltrations trenches,
infiltration/detention basins, and numerous other stormwater quality BMPs that encourage
groundwater infiltration as described in Section 6.1.

Surrounding development will be subject to the City of Anderson’s policy to demonstrate
“No Net” offsite downstream drainage effects as a result of any proposed development. The
City of Anderson is a Phase Il NPDES community and any proposed development will be
required to incorporate Low Impact Development (LID) Best Management Practices
(BMPs) to improve stormwater quality in the runoff to mitigate for the increased
impervious area. Development surrounding the proposed project will not negatively impact
Stormwater quality or quantity.

There will be no adverse impacts to stormwater quality or stormwater quantity to locations
downstream as a result of the alternative site development and drainage system.
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Section 6 — Stormwater Quality

6.1 Stormwater Quality Best Management Practices
During urban development two important changes occur, first a portion of the vegetated,
pervious ground cover is converted to impervious surfaces. Vegetated soil both absorbs
rain water, and helps to remove pollutants, providing a natural purification system. This
natural absorption purification system is blocked by the newly developed impervious
surface. The second important change of urban development is the addition of new
pollutants, such as vehicle emissions, pesticides, trash, and other contaminants that come
along with development. Because of these changes, storm water runoff leaving a site in a
newly developed or redeveloped area may be considerably greater in volume, velocity and
level of pollutants. The proposed project will incorporate numerous stormwater quality and
guantity BMPs into the project design and landscaping to reduce pollutants and leaving the
site, including but not limited to the following:

e Catch Basin Filters
Infiltration Trenches (Perforated storm drain pipe with drain rock)
Vegetated Swales
Bio-filtration Swales
Natural Water Quality Retention Basins
Wet Ponds
Pervious Pavements

6.1.1 Catch Basin Filters

Catch Basin insert filters will be installed at select area drains and catch basins on-site.
These inlet filters are designed to capture sediment, debris, trash, oil and grease from storm
water. These filters clean the storm water during low flows, and have no standing water
which minimizes any bacteria and odor problems. The system consists of a fabric filter that
is placed inside the area drain or catch basin. This fabric is permeable so that the water
may pass through leaving the pollutants & debris behind. The filters require regular
maintenance, and must be checked regularly. The debris and contaminants can be removed
and disposed of properly, the filter can be then be reused.

All of the alternatives will utilize catch basin inlet filters where feasible in the parking and
landscape areas to improve the water quality of the runoff prior to entering the
underground storm drain system.

6.1.2 Infiltration Trenches

Where feasible, Infiltration Trenches will be built as opposed to solid wall underground
storm drain systems. Perforated pipe will be installed in a drain rock backfilled trench
which will allow the low storm water flows to flow through the drain rock. The drain rock
acts as a filter removing sediment and other contaminants. Most of the storm water will
absorb into the ground which simulates the pre-development natural absorption and
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purification condition that existed prior to development. These infiltration trenches will be
constructed in areas that have favorable soil conditions to promote stormwater infiltration.
The entire site consists of Hydrologic Soil Group A soils, which provides excellent
infiltration and absorption.

6.1.3 Vegetated Swales

Vegetated swales are open, shallow channels with vegetation covering the side slopes and
bottom that collect and slowly convey runoff flow to downstream discharge points. They
are designed to treat runoff through filtering by the vegetation in the channel, filtering
through a subsoil matrix, and/or infiltration into the underlying soils. Swales can be natural
or manmade. They trap particulate pollutants (suspended solids and trace metals),
promote infiltration, and reduce the flow velocity of stormwater runoff. Vegetated swales
can serve as part of a stormwater drainage system and can replace curbs, gutters and storm
sewer systems. The 40 foot wide vegetated swale provides filtration through proposed
vegetation and infiltration for stormwater runoff.

6.1.4 Wet Ponds

Wet ponds (a.k.a. stormwater ponds, retention ponds, wet extended detention ponds) are
constructed basins that have a permanent pool of water throughout the year (or at least
throughout the wet season) and differ from constructed wetlands primarily in having a
greater average depth. Ponds treat incoming stormwater runoff by settling and biological
uptake. The primary removal mechanism is settling as stormwater runoff resides in this
pool, but pollutant uptake, particularly of nutrients, also occurs to some degree through
biological activity in the pond. Wet ponds are among the most widely used stormwater
practices. While there are several different versions of the wet pond design, the most
common modification is the extended detention wet pond, where storage is provided above
the permanent pool in order to detain stormwater runoff and promote settling.

The wet pond will be located at the southern portion of the Proposed Project site and runoff
will be conveyed to the wet pond via the vegetated swale (40’ vegetated swale) described in
Section 6.1.3. The wet pond will retain water and allow infiltration into the native alluvial
soil during a typical rain event. During rare extreme runoff events, the wet pond will spill
and runoff will make its way south to the Sacramento River. The wet pond will be
submerged when the Sacramento River is flooding.

6.1.5 Pervious Pavements

Pervious paving is used for light vehicle loading in parking areas and in outdoor pedestrian
areas. The term describes a system comprising a load-bearing, durable surface together
with an underlying layered structure that temporarily stores water prior to infiltration or
drainage to a controlled outlet. The surface can itself be porous such that water infiltrates
across the entire surface of the material (e.g., grass and gravel surfaces, porous concrete
and porous asphalt), or can be built up of impermeable blocks separated by spaces and
joints, through which the water can drain. This latter system is termed ‘permeable’ paving.
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Advantages of pervious pavements are that they reduce runoff volume while providing
treatment and are unobtrusive resulting in a high level of acceptability.

Pervious pavement was not used in the stormwater quality or stormwater quantity
mitigation calculations. However pervious pavement could be implemented on the
proposed project to further improve the stormwater quality. Pervious pavements could be
used in parking areas, courtyard areas, pedestrian areas or any other areas where feasible.
Pervious pavements may be any of the following:

e Porous Concrete

e Porous Asphalt

e Pavers

e Gravel Surfaces

6.1.6 Green Roofs

When used in appropriate climates, green roofs can significantly reduce the amount of rain
water that would otherwise run off an impervious roof surface. However, green roofs are
not a viable option due to Redding’s climate. Redding experiences cold, wet winters with
dry, hot summers. Green roofs have been attempted in some projects around the Redding
area but have fallen into disrepair as the amount of water to keep plants thriving in the
harsh summer is counterproductive to the intent of the LID.

6.2 Sacramento River Streambank Stabilization

The eastern streambank of the Sacramento River (westerly project boundary) has a layer of
loam that easily erodes with high river flows, see the photos below. As shown in the photos,
there is an approximate 2:1 slope that contains cobble and established vegetation. This
slope extends to the bottom of the riverbed and appears stable. As shown in the photos, the
top 4 feet to 8 feet of the streambank contains a layer of loam that shows evidence of
erosion and instability when it is exposed to high river flows as it was in early 2017.
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Sacramento River eastern bank (Facing north)

Sacramento River eastern bank (Facing north)
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Sacramento River eastern bank (Facing north)

6.2.1 Streambank Stabilization Recommendations

The upper loam portion of the riverbank should be stabilized using the ‘Windrow Rock
Slope Protection’ method as described on page 16 of “California Bank and Shore Rock Slope
Protection Design” Third Edition — Internet October 2000. This involves removal of
existing stream bank material above the ordinary high-water mark and placement of a wide
row of appropriately sized rock (boulders) over the existing cobbly alluvium up to at least
the flood water surface elevation of the river. The river-side and top surface of the boulders
is then covered with native cobbly alluvium, and the top surface is further covered with a
minimum of 18 inches of native loam up to the desired finished surface elevation. This
“hardened” bank will reduce erosion but will not increase the flow energy because the
channel roughness coefficient and geometry will remain relatively the same. The ACOE
Comprehensive Study stated that the HEC-RAS model in the upper Sacramento River “was
not highly sensitive to changes in channel roughness”. The roughness coefficient used by
both the ACOE study and FEMA in the channel was 0.035. The roughness coefficient values
for boulders range from 0.035-0.05. See Figure 6.1 below.
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Figure 6.1: Streambank Stabilization
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Figures — Alternative E

Figure E1 Disturbance Limits

Figure E2 Grading Exhibit

Figure E3 Earthwork Exhibit with Cut/Fill Diagram
Figure E4 Stormwater Management Plan
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Appendix A
Hydrology and Hydraulic Calculations




Existing Condition Subbasin Parameters

Subbasin:

Mean Subbasin Elevation (ft):
Subbasin Area (Sg. Mi.):
Subbasin Area (acres):

Land Use:

Pervious Curve Number:
Pervious Overland Length (ft):
Pervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland

n):

Pervious Area (%):

Impervious Overland Length (ft):
Impervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland

n):

Impervious Area (%):
Ineffective Area (%):
Collector #1(street or rivulet):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #2 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #3 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):

BA

450
0.1034375
66.2

Soil A:61% 14-
Pasture/Parkland/Mowed
Grass

Soil A:39% 17- Open
Oak/Pine
Woodland/Grassland

66
300
0.003
0.600

98
300
0.003
0.050

NO

NO
street
700
0.0030
0.040
10.30
2.0
20.0
street
995
0.0030
0.040
33.10
3.0
20.0
street
995
0.0030
0.040
66.20
4.0
20.0

Alternatives A, B, C, and D







































Existing Condition Subbasin Parameters

Subbasin:

Mean Subbasin Elevation (ft):
Subbasin Area (Sq. Mi.):
Subbasin Area (acres):

Land Use:

Pervious Curve Number:
Pervious Overland Length (ft):
Pervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland
n):

Pervious Area (%):
Impervious Overland Length (ft):
Impervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland
n):

Impervious Area (%):
Ineffective Area (%):
Collector #1(street or rivulet):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #2 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #3 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):

Basin E
414
0.06328125
40.5

Soil A:75% Soil D:25%
14-
Pasture/Parkland/Mowed
Grass

73
200
0.005
0.600

98
200
0.005
0.050

NO

NO
street
672
0.0050
0.040
3.00
2.0
20.0
Street
672
0.0050
0.040
20.25
3.0
20.0
street
672
0.0050
0.040
40.50
4.0
20.0

Alternative E










































Post-development Subbasin Parameters

Subbasin:

Mean Subbasin Elevation (ft):
Subbasin Area (Sq. Mi.):
Subbasin Area (acres):

Land Use:

Pervious Curve Number:
Pervious Overland Length (ft):
Pervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland

n):

Pervious Area (%):

Impervious Overland Length (ft):
Impervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland

n):

Impervious Area (%):
Ineffective Area (%):
Collector #1(street or rivulet):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #2 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #3 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):

BA

450
0.1034375
66.2

Soil A:62% 1-
Commercial/Highways/Par
king

Soil A:36% 14-
Pasture/Parkland/Mowed
Grass

Soil A:2% 17- Open
Oak/Pine
Woodland/Grassland
76

100

0.010

0.600

40
100
0.010
0.050

NO

NO
street
200
0.0030
0.030
10.30
20
15.0
pipe
900
0.0030
0.020
33.10
24.0

pipe
900
0.0030
0.020
66.20
36.0

Alternative A



Alternative A



Post-development 2-year Storm Event
Alternative A

ok X ok ok %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

JUN 1998
VERSION 4.1

O07APR17 TIME 11:24:36

ok X ok ok %
ok X ok ok %
ok X ok ok % %

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

XXXXX
X X

XXXXX XXXXX

X X X X X

X
XXXXX

XXX X X XX
XXX X X XX
XXX XX XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 .. 3. 4. ... 5. ... 6. can-- Teeea 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196post2
2 ID Description: Casino Master Plan Post-development Flow
3 1D Recurrence Interval: 2 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 04/07/2017
6 ID Total Area at Point of Interest: 66.2

*

*
7 IT 1 07Aprl7 0000 1800

8 10 5 0 0



IN 5

* BA

* Casino Master Plan
KK BA

KO 0

PB 2.762

Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.007 0.007
Pl 0.008 0.008
Pl 0.009 0.009
Pl 0.011 0.012
Pl 0.016 0.017
Pl 0.035 0.042
Pl 0.025 0.023
Pl 0.014 0.014
Pl 0.011 0.010
Pl 0.009 0.009
Pl 0.008 0.007
Pl 0.007 0.007
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
BA 0.1034

BF -3 -0.1
LS 0 76
UK 100 0.010
UK 100 0.010
RD 200 0.0030
ID....... 1....... 2...
RD 900 0.0030
RD 900 0.0030

.004
.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
-009
.012
.017
.055
.022
.013
.010
.008
.007
.007
.006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoooN oo oo o ooo oo oo oo oNoNoNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.007 0.007
0.008 0.008
0.010 0.010
0.012 0.013
0.018 0.019
0.094 0.286
0.020 0.019
0.013 0.012
0.010 0.010
0.008 0.008
0.007  0.007
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
.05 99

40

60
0.016 TRAP
HEC-1 INPUT
....... 4.......5
0.052 CIRC
0.103 CIRC

.004
.004
.004
.004
.005
.005
.005
.006
.007
.007
.008
.010
.013
.021
.068
.018
.012
.010
.008
-007
-006
-006
-005
.005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNooNoNoNo oo oofo o ooNo oo oNoNoNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.007
-009
.010
.014
.022
.047
.017
.012
-009
.008
-007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNooNoNoNo oo olofooNooNoolooNoNoNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.014
.024
.038
.016
.011
.009
.008
-007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNoojoNoooN oo oo o ooo oo oo oo o oo oNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.015
.027
.032
.015
.011
.009
.008
.007
.006
.006
-005
-005
.005
.004
.004
.004

[ejeloNoNoooNoNooNoNoooNoNooo o oooNoloNoNoNoNa]

Post-development 2-year Storm Event

.004
004
.004
.005
.005
.005
006
.006
.007
.008
.009
.011
.015
030
.028
.015
.011
.009
008
-007
.006
.006
-005
005
.005
004
.004
.004

[ejelojoNoooNoNooN oo oo o ooo o ofoloNoloN o oNoNa]
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Post-development 2-year Storm Event
Alternative A

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE  O07APR17 TIME 11:24:36

ok X ok ok %
ok X ok ok %
ok X ok ok %
ok X ok ok % %

HEC-1 Input Filename: 16196post2

Description: Casino Master Plan Post-development Flow
Recurrence Interval: 2 year

Storm Duration: 24 hours

Date Compiled: 04/07/2017

Total Area at Point of Interest: 66.2

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 7Aprl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 8 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL -02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

FhkAh hkhk kAhk KAk hhkhk KAk Ak khEk hhkKR hEkhk KAk KhkKk hhkhk kEkAk khk hhkKh hEkhk Ak k KhkKk Akh khEkAk khk hhkKk hEkhk ARk KhkEk Ahkh kEkhk khk KAk hkk kAkk khkk hhkk



FAAAAAAAAAAAd*

* *

10 KK * BA *
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
OPERATION STATION FLOW PEAK AREA
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
BA 87. 12.15 13. 7. 6. .10
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(MIN) (CFS) MIN) an) MIN) (CFS) MIN)
BA MANE 1.00 86.72  729.00 1.42 1.00 86.72  729.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+00 EXCESS= .1054E+02 OUTFLOW= .7838E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

Post-development 2-year Storm Event
Alternative A

MAXTMUM TIME OF
STAGE MAX STAGE
VOLUME
an
1.42

.4305E-02 PERCENT ERROR= 25.6



Post-development 2-year Storm Event
Alternative A

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) an) MIN) (CFS) MIN) N
BA MANE 1.00 86.23  729.00 1.43 1.00 86.23  729.00 1.43

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1037E+02 OUTFLOW= .7681E+01 BASIN STORAGE= .4190E-02 PERCENT ERROR= 25.9

*** NORMAL END OF HEC-1 ***



Post-Development 10-year Storm Event
Alternative A

ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

JUN 1998
VERSION 4.1

23MAR17 TIME 11:00:15

ok % ok X %
ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

XXXXX
X X

XXXXX XXXXX

X X X X X

X
XXXXX

XXX X XXX
XXX X XX X
XXX X X XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 . 3. 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196postl10
2 ID Description: Casino Master Plan Post-development Flow
3 ID Recurrence Interval: 10 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/23/2017
6 ID Total Area at Point of Interest: 66.2
*
7 IT 1 23Marl7 0000 1800

8 10 5 0 0



IN 5

*

* BA

* Casino Master Plan
KK BA

KO 0

PB 3.599

PI 0.005 0.005
PI 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
PI 0.006 0.006
PI 0.006 0.006
Pl 0.007 0.007
Pl 0.007 0.007
PI 0.008 0.008
PI 0.009 0.009
Pl 0.010 0.010
Pl 0.012 0.012
PI 0.015 0.015
PI 0.021 0.022
PI 0.045 0.055
Pl 0.033 0.030
Pl 0.019 0.018
PI 0.014 0.014
PI 0.011 0.011
Pl 0.010 0.010
Pl 0.009 0.009
PI 0.008 0.008
PI 0.007 0.007
Pl 0.007 0.007
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
BA 0.1034

BF -5 -0.1
LS 0 76
UK 100 0.010
UK 100 0.010
RD 200 0.0030
ID....... 1....... 2...
RD 900 0.0030
RD 900 0.0030

.005
.005
.005
.006
.006
.006
.007
.008
.008
-009
.010
.012
.016
.023
.072
.028
.017
.013
.011
.010
-009
.008
.007
-007
-006
.006
.006
.005
-005

[ejeloNoNoojooooo oo oNooooNo o oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.005 0.005
0.005 0.005
0.005 0.006
0.006 0.006
0.006 0.006
0.007  0.007
0.007 0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.011 0.011
0.013 0.013
0.016 0.017
0.024 0.025
0.122 0.372
0.026 0.025
0.017 0.016
0.013 0.013
0.011 0.011
0.009 0.009
0.008 0.008
0.008 0.008
0.007  0.007
0.007 0.007
0.006 0.006
0.006 0.006
0.006 0.005
0.005 0.005
0.005 0.005
.05 99

40

60
0.016 TRAP
HEC-1 INPUT
....... 4.......5
0.052 CIRC
0.103 CIRC

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.017
.027
.088
.023
.016
.012
.011
-009
.008
-008
.007
-007
-006
.006
.005
-005
-005

[ejelojoNoojoooooolo oo oooN oo oo oo o oNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.018
.029
.062
.022
.015
.012
.010
-009
.008
-007
.007
-006
-006
.006
.005
-005
-005

[ejelojoNooojoloooNoooNooooN oo oo oo o oNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.014
.018
.032
.049
.021
.015
.012
.010
-009
.008
-007
.007
-006
-006
.006
.005
.005
-005

[ejelojoNoooNoooooooNoNoooN oo oo oo o oNoNoNe)

Post-Development 10-year Storm Event

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.012
.014
.019
.035
.042
.020
.015
.012
.010
-009
.008
.007
.007
-006
-006
.006
.005
.005

[ejeNoNoNooloNoNoooNoloo oo o oNoNooNoNolooNoNoNa]

.005
.005
.006
006
.006
.007
.007
.008
.009
.010
012
.014
.020
.039
.037
019
.014
.012
.010
.009
008
.007
.007
.006
.006
.006
.005
-005

[ejeNoNoNojoNoNoNooNoNoloo oo o ooNooNoNolooNoNoNa]
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Post-Development 10-year Storm Event
Alternative A

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

RUN DATE  23MAR17 TIME 11:00:15 (916) 756-1104

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196postl10

Description: Casino Master Plan Post-development Flow
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/23/2017

Total Area at Point of Interest: 66.2

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 23Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 24 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL -02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KEAKA KAEAA KAAA AEAA AAA AAA AAA AAA AAKA AAKA AAA AAA AAA AAA AAA AAA AAA AAAx KAk AAAx AAA AAA AAA AAA AAk AAk AAk AAxk dAhdh dhdx kdhk dkk kkk



]

* *

Post-Development 10-year Storm Event
Alternative A

10 KK * BA *
* *
11 KO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
BA 118. 12.15 18. 9. 8. .10
SUMMARY OF KINEMATIC WAVE — MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (MIN) an) (MIN) (CFS) MIN) an)
BA MANE 1.00  117.46  729.00 1.92 1.00  117.46  729.00 1.92

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1459E+02 OUTFLOW= .1059E+02 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

-4445E-02 PERCENT ERROR= 27.4

INTERPOLATED TO

COMPUTATION

INTERVAL



Post-Development 10-year Storm Event
Alternative A

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) N MIN) (CFS) MIN) N
BA MANE 1.00 86.23  729.00 1.43 1.00 86.23  729.00 1.43

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1037E+02 OUTFLOW= .7681E+01 BASIN STORAGE= .4190E-02 PERCENT ERROR= 25.9

*** NORMAL END OF HEC-1 ***



1 23mMarl7

0000

Post-development 100-year Storm Event
Alternative A

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 23MAR17 TIME 11:01:41 * * (916) 756-1104 *
* * * *
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 Bl 4. . ... 5 .. 6. ... AR 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196postl100
2 ID Description: Casino Master Plan Post-development Flow
3 ID Recurrence Interval: 100 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/23/2017
6 ID Total Area at Point of Interest: 66.2

1800



10 5 0 0
IN 5

* BA

* Casino Master Plan

KK BA

KO 0

PB  5.069

Pl 0.007 0.007 0.007
Pl 0.007 0.007 0.007
Pl 0.008 0.008 0.008
Pl 0.008 0.008 0.008
Pl 0.008 0.009 0.009
Pl 0.009 0.009 0.009
Pl 0.010 0.010 0.010
Pl 0.010 0.011 0.011
Pl 0.011 0.011 0.012
Pl 0.013 0.013 0.013
P1 0.014 0.015 0.015
Pl 0.017 0.017 0.017
Pl 0.021 0.021 0.022
Pl 0.029 0.030 0.032
Pl 0.064 0.077 0.101
Pl 0.047 0.043 0.040
Pl 0.026 0.025 0.024
Pl 0.020 0.019 0.019
Pl 0.016 0.016 0.016
Pl 0.014 0.014 0.013
Pl 0.012 0.012 0.012
Pl 0.011 0.011 0.011
Pl 0.010 0.010 0.010
Pl 0.009 0.009 0.009
Pl 0.009 0.009 0.009
P1 0.008 0.008 0.008
Pl 0.008 0.008 0.008
Pl 0.007 0.007 0.007
Pl 0.007 0.007 0.007
BA 0.1034

BF -10 -0.1 1.05
LS 0 76 0
UK 100 0.010 0.600
UK 100 0.010 0.050
RD 200 0.0030 0.030
ID....... 1....... 2. ... 3
RD 900 0.0030 0.020

0.007  0.007
0.007  0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.009 0.009
0.010 0.010
0.011 0.011
0.012 0.012
0.013 0.013
0.015 0.015
0.018 0.018
0.023 0.023
0.034 0.036
0.172 0.526
0.037 0.035
0.024 0.023
0.018 0.018
0.015 0.015
0.013 0.013
0.012 0.012
0.011 0.011
0.010 0.010
0.009 0.009
0.009 0.009
0.008 0.008
0.008 0.008
0.007 0.007
0.007 0.007
.05 99

40

60
0.016 TRAP
HEC-1 INPUT
....... 4.......5
0.052 CIRC

.007
.007
.008
.008
-009
.009
.010
.011
.012
.013
.015
.019
.024
.038
.125
.033
.022
.018
.015
.013
.012
.011
.010
-009
.009
.008
.008
-007
.007

[eNeoNoNooloNoNooooooNoo oo oo oo oo o oo oNoNe)

.007
.007
.008
.008
.009
.009
.010
.011
.012
.014
.016
.019
.025
.041
.087
.031
.022
.017
.015
.013
.012
.011
.010
-009
.009
.008
.008
-007
.007

[eNeoNoNooloNoooNooo o oo o oo o oo oo oNoNoNoNoNe)

.007
.007
.008
.008
-009
.009
.010
.011
.012
.014
.016
.019
.026
.045
.070
.030
.021
.017
.014
.013
.011
.010
.010
-009
.008
.008
.008
-007
.007

[eNeoNoNooloNoNooNooo o oo o oo oofo oo o oo oNoNe)

Post-development 100-year Storm Event

.007
.008
.008
.008
.009
.010
.010
.011
.012
.014
.016
.020
.027
.049
.059
.028
.021
.017
.014
.013
.011
.010
.010
-009
.008
.008
-008
-007

[ejeloNoNoooNooooN oo oNoNoooN o ofooNoloN o oNoNa]

.007
.008
.008
.008
.009
010
.010
.011
.012
.014
016
.020
.028
.055
.052
027
.020
.016
.014
.012
.011
.010
010
.009
008
.008
.008
.007

[ejelojooooNoNoooN oo o oNolooN o ofooNoloNoNoNoNa]

PAGE 2

Alternative A



Post-development 100-year Storm Event
Alternative A

49 RD 900 0.0030 0.020 0.103 CIRC 3 0
50 7z

ok X % ok %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 23MAR17 TIME 11:01:41

ok X % ok %
ok X % ok %
ok X % ok %

HEC-1 Input Filename: 16196post100

Description: Casino Master Plan Post-development Flow
Recurrence Interval: 100 year

Storm Duration: 24 hours

Date Compiled: 03/23/2017

Total Area at Point of Interest: 66.2

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 23Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 24 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE 29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



Post-development 100-year Storm Event
Alternative A

FhkAh KEkhk KAk KAk Ahkhk kA Ak KAk AAkR hEkAk AhEk KhkEk Akhk AEkAk khEk hAkd hEkhk AAEk KAkEk Akhk kEkA KAk KAkKR hEkhk AAEk KhkEk Ahkh kEkAk khk KAk hkhk AAkk KAk KAk

FAAAAAAAAAAAA*K

* *

10 KK * BA *
* *
R ok e e
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
BA 174.  12.15 28. 14. 12. .10

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) N MIN) (CFS) MIN) N
BA MANE 1.00 173.82  729.00 3.20 1.00  173.82  729.00 3.20

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .2200E+02 OUTFLOW= .1764E+02 BASIN STORAGE= .4494E-02 PERCENT ERROR= 19.8

*** NORMAL END OF HEC-1 ***



Post-development 100-year Storm Event
Alternative A



ok X ok ok %

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 23MAR17 TIME 11:47:01

ok X ok ok %

XXX X X XX

XXXXX

Post-development 2-year Storm Event
Alternative A Drainage Area #1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok X ok ok %
ok X ok ok % %

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

XXXXX
X X

XXXXX

X X X X X

X
XXXXX

XXX X X XX
XXX XX XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 .. 3. 4. ... 5. ... 6. can-- Teeea 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196post2
2 ID Description: Drainage Area #1 Post-development Flow
3 1D Recurrence Interval: 2 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/23/2017
6 ID Total Area at Point of Interest: 15.7

*

*
7 IT 1 23Marl?7 0000 1800

8 10 5 0



IN 5

* BA

* Casino Master Plan
KK BA

KO 0

PB 2.767

Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.007 0.007
Pl 0.008 0.008
Pl 0.009 0.009
Pl 0.011 0.012
Pl 0.016 0.017
Pl 0.035 0.042
Pl 0.026 0.023
Pl 0.014 0.014
Pl 0.011 0.010
Pl 0.009 0.009
Pl 0.008 0.007
Pl 0.007 0.007
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
BA 0.0245

BF -3 -0.1
LS 0 80
UK 100 0.010
UK 100 0.010
RD 200 0.0030
ID....... 1....... 2...
RD 582 0.0030
RD 582 0.0030

.004
.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
-009
.012
.017
.055
.022
.013
.010
.008
.007
.007
.006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoooN oo oo o ooo oo oo oo oNoNoNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.007 0.007
0.008 0.008
0.010 0.010
0.012 0.013
0.018 0.019
0.094 0.290
0.020 0.019
0.013 0.012
0.010 0.010
0.008 0.008
0.007  0.007
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
.05 99

5

95
0.016 TRAP
HEC-1 INPUT
....... 4.......5
0.012 CIRC
0.025 CIRC

.004
.004
.004
.004
.005
.005
.005
.006
.007
.007
.008
.010
.013
.021
.068
.018
.012
.010
.008
-007
-006
-006
-005
.005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNooNoNoNo oo oofo o ooNo oo oNoNoNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.007
-009
.010
.014
.022
.047
.017
.012
-009
.008
-007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNooNoNoNo oo olofooNooNoolooNoNoNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.014
.024
.038
.016
.011
.009
.008
-007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNoojoNoooN oo oo o ooo oo oo oo o oo oNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.015
.027
.032
.015
.011
.009
.008
.007
.006
.006
-005
-005
.005
.004
.004
.004

[ejeloNoNoooNoNooNoNoooNoNooo o oooNoloNoNoNoNa]

Post-development 2-year Storm Event
Alternative A Drainage Area #1

.004
004
.004
.005
.005
.005
006
.006
.007
.008
.009
.011
.015
030
.028
.015
.011
.009
008
-007
.006
.006
-005
005
.005
004
.004
.004

[ejelojoNoooNoNooN oo oo o ooo o ofoloNoloN o oNoNa]
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Post-development 2-year Storm Event
Alternative A Drainage Area #1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 23MAR17 TIME 11:47:01

ok X ok ok %
ok X ok ok %
ok X ok ok %
ok X ok ok % %

HEC-1 Input Filename: 16196post2

Description: Drainage Area #1 Post-development Flow
Recurrence Interval: 2 year

Storm Duration: 24 hours

Date Compiled: 03/23/2017

Total Area at Point of Interest: 15.7

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 23Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 24 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL -02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

FhkAh hkhk kAhk KAk hhkhk KAk Ak khEk hhkKR hEkhk KAk KhkKk hhkhk kEkAk khk hhkKh hEkhk Ak k KhkKk Akh khEkAk khk hhkKk hEkhk ARk KhkEk Ahkh kEkhk khk KAk hkk kAkk khkk hhkk



FAAAAAAAAAAAd*

* *

10 KK * BA *
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
OPERATION STATION FLOW PEAK AREA
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
BA 36. 12.13 5. 2. 2. .02
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(MIN) (CFS) MIN) an) MIN) (CFS) MIN)
BA MANE 1.00 35.91  728.00 1.68 1.00 35.91  728.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+00 EXCESS= .3322E+01 OUTFLOW= .2190E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

Post-development 2-year Storm Event
Alternative A Drainage Area #1

MAXTMUM TIME OF
STAGE MAX STAGE
VOLUME
an
1.68

.1182E-02 PERCENT ERROR= 34.1



1 23mMarl7

0000

Post-development 10-year Storm Event
Alternative A Drainage Area #1

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 23MAR17 TIME 11:45:37 * * (916) 756-1104 *
* * * *
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 Bl 4. . ... 5 .. 6. ... AR 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196postl10
2 ID Description: Drainage Area #1 Post-development Flow
3 ID Recurrence Interval: 10 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/23/2017
6 ID Total Area at Point of Interest: 15.7

1800



10 5 0 0
IN 5

* BA

* Casino Master Plan

KK BA

KO 0

PB  3.605

P1 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.007 0.007 0.007
Pl 0.007 0.007 0.008
Pl 0.008 0.008 0.008
Pl 0.009 0.009 0.009
Pl 0.010 0.010 0.010
Pl 0.012 0.012 0.012
Pl 0.015 0.015 0.016
Pl 0.021 0.022 0.023
Pl 0.045 0.055 0.072
Pl 0.033 0.030 0.028
Pl 0.019 0.018 0.017
Pl 0.014 0.014 0.013
P1 0.011 0.011 0.011
Pl 0.010 0.010 0.010
P1 0.009 0.009 0.009
Pl 0.008 0.008 0.008
Pl 0.007 0.007 0.007
Pl 0.007 0.007 0.007
Pl 0.006 0.006 0.006
P1 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
BA 0.0245

BF -5 -0.1 1.05
LS 0 80 0
UK 100 0.010 0.600
UK 100 0.010 0.050
RD 200 0.0030 0.030
ID....... 1....... 2. ... 3
RD 582 0.0030 0.020

0.005 0.005
0.005 0.005
0.005 0.006
0.006 0.006
0.006 0.006
0.007  0.007
0.007 0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.011 0.011
0.013 0.013
0.016 0.017
0.024 0.025
0.122 0.378
0.026 0.025
0.017 0.016
0.013 0.013
0.011 0.011
0.009 0.009
0.008 0.008
0.008 0.008
0.007 0.007
0.007 0.007
0.006 0.006
0.006 0.006
0.006 0.005
0.005 0.005
0.005 0.005
.05 99

5

95
0.016 TRAP
HEC-1 INPUT
....... 4.......5
0.012 CIRC

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.017
.027
.089
.023
.016
.012
.011
-009
-008
.008
-007
-007
.006
.006
-005
-005
.005

[eNeoNoNooloNoNooooooNoo oo oo oo oo o oo oNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.018
.029
.062
.022
.015
.012
.010
-009
-008
.007
.007
-006
.006
.006
-005
-005
.005

[eNeoNoNooloNoooNooo o oo o oo o oo oo oNoNoNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.014
.018
.032
.049
.021
.015
.012
.010
-009
.008
.007
-007
-006
.006
.006
.005
-005
.005

[eNeoNoNooloNoNooNooo o oo o oo oofo oo o oo oNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.012
.014
.019
.035
.042
.020
.015
.012
.010
-009
.008
.007
.007
-006
.006
.006
.005
-005

[ejeloNoNoooNooooN oo oNoNoooN o ofooNoloN o oNoNa]

Post-development 10-year Storm Event
Alternative A Drainage Area #1

.005
.005
.006
.006
.006
007
.007
.008
.009
.010
012
.014
.020
.039
.037
019
.014
.012
.010
-009
.008
.007
007
.006
006
.006
-005
-005

[ejelojooooNoNoooN oo o oNolooN o ofooNoloNoNoNoNa]
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Post-development 10-year Storm Event
Alternative A Drainage Area #1

49 RD 582 0.0030 0.020 0.025 CIRC 2.5 0
50 7z

ok X % ok %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 23MAR17 TIME 11:45:37

ok X % ok %
ok X % ok %
ok X % ok %

HEC-1 Input Filename: 16196posti10

Description: Drainage Area #1 Post-development Flow
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/23/2017

Total Area at Point of Interest: 15.7

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 23Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 24 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE 29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



Post-development 10-year Storm Event
Alternative A Drainage Area #1

FhkAh KEkhk KAk KAk Ahkhk kA Ak KAk AAkR hEkAk AhEk KhkEk Akhk AEkAk khEk hAkd hEkhk AAEk KAkEk Akhk kEkA KAk KAkKR hEkhk AAEk KhkEk Ahkh kEkAk khk KAk hkhk AAkk KAk KAk

FAAAAAAAAAAAA*K

* *

10 KK * BA *
* *
R ok e e
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
BA 47.  12.12 6. 3. 3. .02

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) N MIN) (CFS) MIN) N
BA MANE 1.00 46.58  727.00 2.35 1.00 46.58  727.00 2.35

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .4403E+01 OUTFLOW= .3076E+01 BASIN STORAGE= .1184E-02 PERCENT ERROR= 30.1

*** NORMAL END OF HEC-1 ***



Post-development 10-year Storm Event
Alternative A Drainage Area #1



1 24Marl7

0000

Post-development 2-year Storm Event
Alternative A Drainage Area #2

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 24MAR17 TIME 10:22:48 * * (916) 756-1104 *
* * * *
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 Bl 4. . ... 5 .. 6. ... AR 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196post2
2 ID Description: Casino Master Plan Post-development Flow
3 ID Recurrence Interval: 2 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/24/2017
6 ID Total Area at Point of Interest: 4.3

1800



10 5 0 0
IN 5

* DA2

* Casino Master Plan

KK DA2

KO 0

PB  2.769

Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.007 0.007 0.007
Pl 0.008 0.008 0.008
Pl 0.009 0.009 0.009
Pl 0.011 0.012 0.012
Pl 0.016 0.017 0.017
Pl 0.035 0.042 0.055
Pl 0.026 0.023 0.022
Pl 0.014 0.014 0.013
Pl 0.011 0.010 0.010
Pl 0.009 0.009 0.008
Pl 0.008 0.007 0.007
Pl 0.007 0.007 0.007
P1 0.006 0.006 0.006
Pl 0.006 0.006 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
P1 0.005 0.005 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
BA 0.0067

BF -3 -0.1 1.05
LS 0 80 0
UK 100 0.010 0.600
UK 100 0.010 0.050
RD 222 0.0030 0.030
ID....... 1....... 2. ... 3
RD 222 0.0030 0.030

0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.007 0.007
0.008 0.008
0.010 0.010
0.012 0.013
0.018 0.019
0.094 0.292
0.020 0.019
0.013 0.012
0.010 0.010
0.008 0.008
0.007 0.007
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.005 TRAP

.004
.004
.004
.004
.005
.005
.005
.006
.007
.007
.008
.010
.013
.021
.068
.018
.012
.010
.008
.007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNooooooNoo oo oo oo oo o oo oNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.007
-009
.010
.014
.022
.047
.017
.012
-009
.008
.007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoooNooo o oo o oo o oo oo oNoNoNoNoNe)

.004
.004
.004
.005
.005
.005
.006
-006
.007
.008
-009
.011
.014
.024
.038
.016
.011
-009
.008
.007
-006
-006
.005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNooNooo o oo o oo oofo oo o oo oNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.015
.027
.032
.015
.011
.009
.008
.007
.006
.006
-005
.005
.005
.004
.004
-004

[ejeloNoNoooNooooN oo oNoNoooN o ofooNoloN o oNoNa]

Post-development 2-year Storm Event
Alternative A Drainage Area #2

.004
.004
.004
.005
.005
005
.006
.006
.007
.008
009
.011
.015
.030
.028
015
.011
.009
.008
.007
.006
.006
005
-005
005
.004
.004
-004

[ejelojooooNoNoooN oo o oNolooN o ofooNoloNoNoNoNa]
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Post-development 2-year Storm Event
Alternative A Drainage Area #2

49 RD 250 0.0030 0.020 0.007 CIRC 2 0
50 7z

ok X % ok %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 24MAR17 TIME 10:22:48

ok X % ok %
ok X % ok %
ok X % ok %

HEC-1 Input Filename: 16196post2

Description: Casino Master Plan Post-development Flow
Recurrence Interval: 2 year

Storm Duration: 24 hours

Date Compiled: 03/24/2017

Total Area at Point of Interest: 4.3

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 24Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 25 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE 29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



Post-development 2-year Storm Event
Alternative A Drainage Area #2

FhkAh KEkhk KAk KAk Ahkhk kA Ak KAk AAkR hEkAk AhEk KhkEk Akhk AEkAk khEk hAkd hEkhk AAEk KAkEk Akhk kEkA KAk KAkKR hEkhk AAEk KhkEk Ahkh kEkAk khk KAk hkhk AAkk KAk KAk

FAAAAAAAAAAAA*K

* *

10 KK * DA2 *
* *
R ok e e
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
DA2 10.  12.12 1. 1. 1. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) N MIN) (CFS) MIN) N
DA2 MANE 1.00 10.37  727.00 1.90 1.00 10.37  727.00 1.90

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .9092E+00 OUTFLOW= .6794E+00 BASIN STORAGE= .7719E-03 PERCENT ERROR= 25.2

*** NORMAL END OF HEC-1 ***



Post-development 2-year Storm Event
Alternative A Drainage Area #2



1 24Marl7

0000

Post-development 10-year Storm Event
Alternative A Drainage Area #2

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 24MAR17 TIME 10:21:43 * * (916) 756-1104 *
* * * *
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 Bl 4. . ... 5 .. 6. ... AR 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196postl10
2 ID Description: Casino Master Plan Post-development Flow
3 ID Recurrence Interval: 10 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/24/2017
6 ID Total Area at Point of Interest: 4.3

1800



10 5 0 0
IN 5

* DA2

* Casino Master Plan

KK DA2

KO 0

PB  3.608

P1 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.007 0.007 0.007
Pl 0.007 0.007 0.008
Pl 0.008 0.008 0.008
Pl 0.009 0.009 0.009
Pl 0.010 0.010 0.010
Pl 0.012 0.012 0.012
Pl 0.015 0.015 0.016
Pl 0.021 0.022 0.023
Pl 0.045 0.055 0.072
Pl 0.033 0.030 0.028
Pl 0.019 0.018 0.017
Pl 0.014 0.014 0.013
P1 0.011 0.011 0.011
Pl 0.010 0.010 0.010
P1 0.009 0.009 0.009
Pl 0.008 0.008 0.008
Pl 0.007 0.007 0.007
Pl 0.007 0.007 0.007
Pl 0.006 0.006 0.006
P1 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
BA 0.0067

BF -5 -0.1 1.05
LS 0 80 0
UK 100 0.010 0.600
UK 100 0.010 0.050
RD 222 0.0030 0.030
ID....... 1....... 2. ... 3
RD 222 0.0030 0.030

0.005 0.005
0.005 0.005
0.005 0.006
0.006 0.006
0.006 0.006
0.007  0.007
0.007 0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.011 0.011
0.013 0.013
0.016 0.017
0.024 0.025
0.122 0.381
0.026 0.025
0.017 0.016
0.013 0.013
0.011 0.011
0.009 0.009
0.008 0.008
0.008 0.008
0.007 0.007
0.007 0.007
0.006 0.006
0.006 0.006
0.006 0.005
0.005 0.005
0.005 0.005
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.005 TRAP

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.017
.027
.089
.023
.016
.012
.011
-009
-008
.008
-007
-007
.006
.006
-005
-005
.005

[eNeoNoNooloNoNooooooNoo oo oo oo oo o oo oNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.018
.029
.062
.022
.015
.012
.010
-009
-008
.007
.007
-006
.006
.006
-005
-005
.005

[eNeoNoNooloNoooNooo o oo o oo o oo oo oNoNoNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.014
.018
.032
.049
.021
.015
.012
.010
-009
.008
.007
-007
-006
.006
.006
.005
-005
.005

[eNeoNoNooloNoNooNooo o oo o oo oofo oo o oo oNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.012
.014
.019
.035
.042
.020
.015
.012
.010
-009
.008
.007
.007
-006
.006
.006
.005
-005

[ejeloNoNoooNooooN oo oNoNoooN o ofooNoloN o oNoNa]

Post-development 10-year Storm Event
Alternative A Drainage Area #2

.005
.005
.006
.006
.006
007
.007
.008
.009
.010
012
.014
.020
.039
.037
019
.014
.012
.010
-009
.008
.007
007
.006
006
.006
-005
-005

[ejelojooooNoNoooN oo o oNolooN o ofooNoloNoNoNoNa]
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Post-development 10-year Storm Event
Alternative A Drainage Area #2

49 RD 250 0.0030 0.020 0.007 CIRC 2 0
50 7z

ok X % ok %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 24MAR17 TIME 10:21:43

ok X % ok %
ok X % ok %
ok X % ok %

HEC-1 Input Filename: 16196posti10

Description: Casino Master Plan Post-development Flow
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/24/2017

Total Area at Point of Interest: 4.3

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 24Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 25 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE 29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



Post-development 10-year Storm Event
Alternative A Drainage Area #2

FhkAh KEkhk KAk KAk Ahkhk kA Ak KAk AAkR hEkAk AhEk KhkEk Akhk AEkAk khEk hAkd hEkhk AAEk KAkEk Akhk kEkA KAk KAkKR hEkhk AAEk KhkEk Ahkh kEkAk khk KAk hkhk AAkk KAk KAk

FAAAAAAAAAAAA*K

* *

10 KK * DA2 *
* *
R ok e e
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
DA2 14. 12.12 2. 1. 1. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) N MIN) (CFS) MIN) N
DA2 MANE 1.00 14.01  727.00 2.64 1.00 14.01  727.00 2.64

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1205E+01 OUTFLOW= .9442E+00 BASIN STORAGE= .7690E-03 PERCENT ERROR= 21.6

*** NORMAL END OF HEC-1 ***



Post-development 10-year Storm Event
Alternative A Drainage Area #2



1 24Marl7

0000

Post-development 2-year Storm Event
Alternative A Drainage Area #3

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 24MAR17 TIME 11:26:21 * * (916) 756-1104 *
* * * *
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 Bl 4. . ... 5 .. 6. ... AR 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196post2
2 ID Description: Casino Master Plan Post-development Flow
3 ID Recurrence Interval: 2 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/24/2017
6 ID Total Area at Point of Interest: 5.8

1800



10 5 0 0
IN 5

* DA3

* Casino Master Plan

KK DA3

KO 0

PB  2.769

Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.007 0.007 0.007
Pl 0.008 0.008 0.008
Pl 0.009 0.009 0.009
Pl 0.011 0.012 0.012
Pl 0.016 0.017 0.017
Pl 0.035 0.042 0.055
Pl 0.026 0.023 0.022
Pl 0.014 0.014 0.013
Pl 0.011 0.010 0.010
Pl 0.009 0.009 0.008
Pl 0.008 0.007 0.007
Pl 0.007 0.007 0.007
P1 0.006 0.006 0.006
Pl 0.006 0.006 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
P1 0.005 0.005 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
BA 0.0090

BF -3 -0.1 1.05
LS 0 80 0
UK 100 0.010 0.600
UK 100 0.010 0.050
RD 222 0.0030 0.030
ID....... 1....... 2. ... 3
RD 222 0.0030 0.030

0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.007 0.007
0.008 0.008
0.010 0.010
0.012 0.013
0.018 0.019
0.094 0.292
0.020 0.019
0.013 0.012
0.010 0.010
0.008 0.008
0.007 0.007
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.005 TRAP

.004
.004
.004
.004
.005
.005
.005
.006
.007
.007
.008
.010
.013
.021
.068
.018
.012
.010
.008
.007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNooooooNoo oo oo oo oo o oo oNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.007
-009
.010
.014
.022
.047
.017
.012
-009
.008
.007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoooNooo o oo o oo o oo oo oNoNoNoNoNe)

.004
.004
.004
.005
.005
.005
.006
-006
.007
.008
-009
.011
.014
.024
.038
.016
.011
-009
.008
.007
-006
-006
.005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNooNooo o oo o oo oofo oo o oo oNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.015
.027
.032
.015
.011
.009
.008
.007
.006
.006
-005
.005
.005
.004
.004
-004

[ejeloNoNoooNooooN oo oNoNoooN o ofooNoloN o oNoNa]

Post-development 2-year Storm Event
Alternative A Drainage Area #3

.004
.004
.004
.005
.005
005
.006
.006
.007
.008
009
.011
.015
.030
.028
015
.011
.009
.008
.007
.006
.006
005
-005
005
.004
.004
-004

[ejelojooooNoNoooN oo o oNolooN o ofooNoloNoNoNoNa]
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Post-development 2-year Storm Event
Alternative A Drainage Area #3

49 RD 250 0.0030 0.020 0.009 CIRC 2 0
50 7z

ok X % ok %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 24MAR17 TIME 11:26:21

ok X % ok %
ok X % ok %
ok X % ok %

HEC-1 Input Filename: 16196post2

Description: Casino Master Plan Post-development Flow
Recurrence Interval: 2 year

Storm Duration: 24 hours

Date Compiled: 03/24/2017

Total Area at Point of Interest: 5.8

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 24Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 25 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE 29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



Post-development 2-year Storm Event
Alternative A Drainage Area #3

FhkAh KEkhk KAk KAk Ahkhk kA Ak KAk AAkR hEkAk AhEk KhkEk Akhk AEkAk khEk hAkd hEkhk AAEk KAkEk Akhk kEkA KAk KAkKR hEkhk AAEk KhkEk Ahkh kEkAk khk KAk hkhk AAkk KAk KAk

FAAAAAAAAAAAA*K

* *

10 KK * DA3 *
* *
R ok e e
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
DA3 14. 12.12 2. 1. 1. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) N MIN) (CFS) MIN) N
DA3  MANE 1.00 13.85  727.00 1.93 1.00 13.85  727.00 1.93

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1221E+01 OUTFLOW= .9284E+00 BASIN STORAGE= .9693E-03 PERCENT ERROR= 23.9

*** NORMAL END OF HEC-1 ***



Post-development 2-year Storm Event
Alternative A Drainage Area #3



1 24Marl7

0000

Post-development 10-year Storm Event
Alternative A Drainage Area #3

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 24MAR17 TIME 11:30:15 * * (916) 756-1104 *
* * * *
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 Bl 4. . ... 5 .. 6. ... AR 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196postl10
2 ID Description: Casino Master Plan Post-development Flow
3 ID Recurrence Interval: 10 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/24/2017
6 ID Total Area at Point of Interest: 5.8

1800



10 5 0
IN 5

* DA3

* Casino Master Plan
KK DA3

KO 0

PB  3.608

Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.007 0.007
Pl 0.007 0.007
Pl 0.008 0.008
Pl 0.009 0.009
Pl 0.010 0.010
Pl 0.012 0.012
Pl 0.015 0.015
Pl 0.021 0.022
P1 0.045 0.055
Pl 0.033 0.030
Pl 0.019 0.018
Pl 0.014 0.014
P1 0.011 0.011
Pl 0.010 0.010
Pl 0.009 0.009
Pl 0.008 0.008
Pl 0.007 0.007
Pl 0.007 0.007
Pl 0.006 0.006
P1 0.006 0.006
Pl 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
BA 0.0090

BF -5 -0.1
LS 0 80
UK 100 0.010
UK 100 0.010
RD 222 0.0030
ID....... 1....... 2...
RD 222 0.0030

.005
.005
.005
.006
.006
.006
.007
.008
.008
-009
.010
.012
.016
.023
.072
.028
.017
.013
.011
.010
-009
.008
-007
-007
.006
.006
-006
-005
.005

[eNeoNoNooloNoNoooNoo o oo o oo ooNo oo oo oo NoNe)

1.05

0.600
0.050
0.030

0.005 0.005
0.005 0.005
0.005 0.006
0.006 0.006
0.006 0.006
0.007  0.007
0.007 0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.011 0.011
0.013 0.013
0.016 0.017
0.024 0.025
0.122 0.380
0.026 0.025
0.017 0.016
0.013 0.013
0.011 0.011
0.009 0.009
0.008 0.008
0.008 0.008
0.007 0.007
0.007 0.007
0.006 0.006
0.006 0.006
0.006 0.005
0.005 0.005
0.005 0.005
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.005 TRAP

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.017
.027
.089
.023
.016
.012
.011
-009
-008
.008
-007
-007
.006
.006
-005
-005
.005

[eNeoNoNooloNoNooooooNoo oo oo oo oo o oo oNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.018
.029
.062
.022
.015
.012
.010
-009
-008
.007
.007
-006
.006
.006
-005
-005
.005

[eNeoNoNooloNoooNooo o oo o oo o oo oo oNoNoNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.014
.018
.032
.049
.021
.015
.012
.010
-009
.008
.007
-007
-006
.006
.006
.005
-005
.005

[eNeoNoNooloNoNooNooo o oo o oo oofo oo o oo oNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.012
.014
.019
.035
.042
.020
.015
.012
.010
-009
.008
.007
.007
-006
.006
.006
.005
-005

[ejeloNoNoooNooooN oo oNoNoooN o ofooNoloN o oNoNa]

Post-development 10-year Storm Event
Alternative A Drainage Area #3

.005
.005
.006
.006
.006
007
.007
.008
.009
.010
012
.014
.020
.039
.037
019
.014
.012
.010
-009
.008
.007
007
.006
006
.006
-005
-005

[ejelojooooNoNoooN oo o oNolooN o ofooNoloNoNoNoNa]
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Post-development 10-year Storm Event
Alternative A Drainage Area #3

49 RD 250 0.0030 0.020 0.009 CIRC 2 0
50 7z

ok X % ok %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 24MAR17 TIME 11:30:15

ok X % ok %
ok X % ok %
ok X % ok %

HEC-1 Input Filename: 16196posti10

Description: Casino Master Plan Post-development Flow
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/24/2017

Total Area at Point of Interest: 5.8

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 24Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 25 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE 29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



Post-development 10-year Storm Event
Alternative A Drainage Area #3

FhkAh KEkhk KAk KAk Ahkhk kA Ak KAk AAkR hEkAk AhEk KhkEk Akhk AEkAk khEk hAkd hEkhk AAEk KAkEk Akhk kEkA KAk KAkKR hEkhk AAEk KhkEk Ahkh kEkAk khk KAk hkhk AAkk KAk KAk

FAAAAAAAAAAAA*K

* *

10 KK * DA3 *
* *
R ok e e
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
DA3 19.  12.12 2. 1. 1. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) N MIN) (CFS) MIN) N
DA3  MANE 1.00 18.58  727.00 2.70 1.00 18.58  727.00 2.70

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1619E+01 OUTFLOW= .1294E+01 BASIN STORAGE= .9663E-03 PERCENT ERROR= 20.0

*** NORMAL END OF HEC-1 ***



Post-development 10-year Storm Event
Alternative A Drainage Area #3



1 24Marl7

0000

Post-development 2-year Storm Event
Alternative A Drainage Area #4

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 24MAR17 TIME 12:00:46 * * (916) 756-1104 *
* * * *
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 Bl 4. . ... 5 .. 6. ... AR 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196post2
2 ID Description: Casino Master Plan Post-development Flow
3 ID Recurrence Interval: 2 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/24/2017
6 ID Total Area at Point of Interest: 4

1800



10 5 0 0
IN 5

* DA4

* Casino Master Plan

KK DA4

KO 0

PB 2.770

Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.007 0.007 0.007
Pl 0.008 0.008 0.008
Pl 0.009 0.009 0.009
Pl 0.011 0.012 0.012
Pl 0.016 0.017 0.017
Pl 0.035 0.042 0.055
Pl 0.026 0.023 0.022
Pl 0.014 0.014 0.013
Pl 0.011 0.010 0.010
Pl 0.009 0.009 0.008
Pl 0.008 0.007 0.007
Pl 0.007 0.007 0.007
P1 0.006 0.006 0.006
Pl 0.006 0.006 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
P1 0.005 0.005 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
BA 0.0062

BF -3 -0.1 1.05
LS 0 80 0
UK 100 0.010 0.600
UK 100 0.010 0.050
RD 100 0.0030 0.030
ID....... 1....... 2. ... 3
RD 100 0.0030 0.030

0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.007 0.007
0.008 0.008
0.010 0.010
0.012 0.013
0.018 0.019
0.094 0.292
0.020 0.019
0.013 0.012
0.010 0.010
0.008 0.008
0.007 0.007
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.005 TRAP

.004
.004
.004
.004
.005
.005
.005
.006
.007
.007
.008
.010
.013
.021
.068
.018
.012
.010
.008
.007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNooooooNoo oo oo oo oo o oo oNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.007
-009
.010
.014
.022
.047
.017
.012
-009
.008
.007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoooNooo o oo o oo o oo oo oNoNoNoNoNe)

.004
.004
.004
.005
.005
.005
.006
-006
.007
.008
-009
.011
.014
.024
.038
.016
.011
-009
.008
.007
-006
-006
.005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNooNooo o oo o oo oofo oo o oo oNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.015
.027
.032
.015
.011
.009
.008
.007
.006
.006
-005
.005
.005
.004
.004
-004

[ejeloNoNoooNooooN oo oNoNoooN o ofooNoloN o oNoNa]

Post-development 2-year Storm Event
Alternative A Drainage Area #4

.004
.004
.004
.005
.005
005
.006
.006
.007
.008
009
.011
.015
.030
.028
015
.011
.009
.008
.007
.006
.006
005
-005
005
.004
.004
-004

[ejelojooooNoNoooN oo o oNolooN o ofooNoloNoNoNoNa]

PAGE 2



Post-development 2-year Storm Event
Alternative A Drainage Area #4

49 RD 100 0.0030 0.030 0.006 TRAP 2.0 0.0
50 7z

ok X % ok %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 24MAR17 TIME 12:00:46

ok X % ok %
ok X % ok %
ok X % ok %

HEC-1 Input Filename: 16196post2

Description: Casino Master Plan Post-development Flow
Recurrence Interval: 2 year

Storm Duration: 24 hours

Date Compiled: 03/24/2017

Total Area at Point of Interest: 4

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 24Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 25 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE 29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



Post-development 2-year Storm Event
Alternative A Drainage Area #4

FhkAh KEkhk KAk KAk Ahkhk kA Ak KAk AAkR hEkAk AhEk KhkEk Akhk AEkAk khEk hAkd hEkhk AAEk KAkEk Akhk kEkA KAk KAkKR hEkhk AAEk KhkEk Ahkh kEkAk khk KAk hkhk AAkk KAk KAk

FAAAAAAAAAAAA*K

* *

10 KK * DA4 *
* *
R ok e e
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
DA4 11.  12.10 1. 1. 1. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) N MIN) (CFS) MIN) N
DA4  MANE .37 10.62  725.99 1.43 1.00 10.61  726.00 1.43

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .8417E+00 OUTFLOW= .4712E+00 BASIN STORAGE= .4740E-03 PERCENT ERROR= 44.0

*** NORMAL END OF HEC-1 ***



Post-development 2-year Storm Event
Alternative A Drainage Area #4



1 24Marl7

0000

Post-development 10-year Storm Event
Alternative A Drainage Area #4

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 24MAR17 TIME 11:59:45 * * (916) 756-1104 *
* * * *
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 Bl 4. . ... 5 .. 6. ... AR 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196postl10
2 ID Description: Casino Master Plan Post-development Flow
3 ID Recurrence Interval: 10 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/24/2017
6 ID Total Area at Point of Interest: 4

1800



10 5 0 0
IN 5

* DA4

* Casino Master Plan

KK DA4

KO 0

PB  3.608

P1 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.007 0.007 0.007
Pl 0.007 0.007 0.008
Pl 0.008 0.008 0.008
Pl 0.009 0.009 0.009
Pl 0.010 0.010 0.010
Pl 0.012 0.012 0.012
Pl 0.015 0.015 0.016
Pl 0.021 0.022 0.023
Pl 0.045 0.055 0.072
Pl 0.033 0.030 0.028
Pl 0.019 0.018 0.017
Pl 0.014 0.014 0.013
P1 0.011 0.011 0.011
Pl 0.010 0.010 0.010
P1 0.009 0.009 0.009
Pl 0.008 0.008 0.008
Pl 0.007 0.007 0.007
Pl 0.007 0.007 0.007
Pl 0.006 0.006 0.006
P1 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
BA 0.0062

BF -5 -0.1 1.05
LS 0 80 0
UK 100 0.010 0.600
UK 100 0.010 0.050
RD 100 0.0030 0.030
ID....... 1....... 2. ... 3
RD 100 0.0030 0.030

0.005 0.005
0.005 0.005
0.005 0.006
0.006 0.006
0.006 0.006
0.007  0.007
0.007 0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.011 0.011
0.013 0.013
0.016 0.017
0.024 0.025
0.122 0.381
0.026 0.025
0.017 0.016
0.013 0.013
0.011 0.011
0.009 0.009
0.008 0.008
0.008 0.008
0.007 0.007
0.007 0.007
0.006 0.006
0.006 0.006
0.006 0.005
0.005 0.005
0.005 0.005
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.005 TRAP

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.017
.027
.089
.023
.016
.012
.011
-009
-008
.008
-007
-007
.006
.006
-005
-005
.005

[eNeoNoNooloNoNooooooNoo oo oo oo oo o oo oNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.018
.029
.062
.022
.015
.012
.010
-009
-008
.007
.007
-006
.006
.006
-005
-005
.005

[eNeoNoNooloNoooNooo o oo o oo o oo oo oNoNoNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.014
.018
.032
.049
.021
.015
.012
.010
-009
.008
.007
-007
-006
.006
.006
.005
-005
.005

[eNeoNoNooloNoNooNooo o oo o oo oofo oo o oo oNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.012
.014
.019
.035
.042
.020
.015
.012
.010
-009
.008
.007
.007
-006
.006
.006
.005
-005

[ejeloNoNoooNooooN oo oNoNoooN o ofooNoloN o oNoNa]

Post-development 10-year Storm Event
Alternative A Drainage Area #4

.005
.005
.006
.006
.006
007
.007
.008
.009
.010
012
.014
.020
.039
.037
019
.014
.012
.010
-009
.008
.007
007
.006
006
.006
-005
-005

[ejelojooooNoNoooN oo o oNolooN o ofooNoloNoNoNoNa]
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Post-development 10-year Storm Event
Alternative A Drainage Area #4

49 RD 100 0.0030 0.030 0.006 TRAP 2.0 0.0
50 7z

ok X % ok %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 24MAR17 TIME 11:59:45

ok X % ok %
ok X % ok %
ok X % ok %

HEC-1 Input Filename: 16196posti10

Description: Casino Master Plan Post-development Flow
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/24/2017

Total Area at Point of Interest: 4

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 24Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 25 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE 29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



Post-development 10-year Storm Event
Alternative A Drainage Area #4

FhkAh KEkhk KAk KAk Ahkhk kA Ak KAk AAkR hEkAk AhEk KhkEk Akhk AEkAk khEk hAkd hEkhk AAEk KAkEk Akhk kEkA KAk KAkKR hEkhk AAEk KhkEk Ahkh kEkAk khk KAk hkhk AAkk KAk KAk

FAAAAAAAAAAAA*K

* *

10 KK * DA4 *
* *
R ok e e
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
DA4 14. 12.10 2. 1. 1. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) N MIN) (CFS) MIN) N
DA4  MANE .33 14.33  725.87 1.86 1.00 14.26  726.00 1.86

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1115E+01 OUTFLOW= .6166E+00 BASIN STORAGE= .4673E-03 PERCENT ERROR= 44.7

*** NORMAL END OF HEC-1 ***



Post-development 10-year Storm Event
Alternative A Drainage Area #4



Post-development Subbasin Parameters

Subbasin:

Mean Subbasin Elevation (ft):
Subbasin Area (Sq. Mi.):
Subbasin Area (acres):

Land Use:

Pervious Curve Number:
Pervious Overland Length (ft):
Pervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland

n):

Pervious Area (%):

Impervious Overland Length (ft):
Impervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland

n):

Impervious Area (%):
Ineffective Area (%):
Collector #1(street or rivulet):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #2 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #3 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):

BA

450
0.1034375
66.2

Soil A:44% 1-
Commercial/Highways/Par
king

Soil A:54% 14-
Pasture/Parkland/Mowed
Grass

Soil A:2% 17- Open
Oak/Pine
Woodland/Grassland
74

100

0.010

0.600

57
100
0.010
0.050

NO

NO
street
200
0.0030
0.030
10.30
20
15.0
pipe
900
0.0030
0.020
33.10
24.0

pipe
900
0.0030
0.020
66.20
36.0

Alternate B



1 27Marl7

Post-development 2-year Storm Event
Alternative B

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 27MAR17 TIME 14:10:18 * * (916) 756-1104 *
* * * *
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 . 3. 4. . ... 5 .. 6. ... AR 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196post2-B
2 ID Description: Casino Master Plan Post-development Flow — Alternative B
3 1D Recurrence Interval: 2 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/27/2017
6 ID Total Area at Point of Interest: 66.2

0000 1800



10 5 0 0
IN 5

* BA

* Casino Master Plan

KK BA

KO 0

PB 2.762

Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.007 0.007 0.007
Pl 0.008 0.008 0.008
Pl 0.009 0.009 0.009
Pl 0.011 0.012 0.012
Pl 0.016 0.017 0.017
Pl 0.035 0.042 0.055
Pl 0.025 0.023 0.022
Pl 0.014 0.014 0.013
Pl 0.011 0.010 0.010
Pl 0.009 0.009 0.008
Pl 0.008 0.007 0.007
Pl 0.007 0.007 0.007
P1 0.006 0.006 0.006
Pl 0.006 0.006 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
P1 0.005 0.005 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
BA 0.1034

BF -3 -0.1 1.05
LS 0 74 0
UK 100 0.010 0.600
UK 100 0.010 0.050
RD 200 0.0030 0.030
ID....... 1....... 2. ... 3
RD 900 0.0030 0.020

0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.007 0.007
0.008 0.008
0.010 0.010
0.012 0.013
0.018 0.019
0.094 0.286
0.020 0.019
0.013 0.012
0.010 0.010
0.008 0.008
0.007 0.007
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
.05 99

57

43
0.016 TRAP
HEC-1 INPUT
....... 4.......5
0.052 CIRC

.004
.004
.004
.004
.005
.005
.005
.006
.007
.007
.008
.010
.013
.021
.068
.018
.012
.010
.008
.007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNoooNoo o oo o oo o oo oo o oo oNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.007
-009
.010
.014
.022
.047
.017
.012
-009
.008
.007
-006
-006
-005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoNooNoojo o oo oo oo oo oo oNoNoNoNoNe)

.004
.004
.004
.005
.005
.005
.006
-006
.007
.008
-009
.011
.014
.024
.038
.016
.011
-009
.008
.007
-006
-006
.005
-005
.005
.004
-004
-004
.004

[eNeoNoNooloNoooNooo o oo o oo o oo oo o oNooNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.015
.027
.032
.015
.011
.009
.008
.007
.006
.006
-005
.005
.005
.004
.004
-004

[ejeloNoNoooNooooN oo oNoNoooN o ofooNoloN o oNoNa]

Post-development 2-year Storm Event

.004
.004
.004
.005
.005
005
.006
.006
.007
.008
009
.011
.015
.030
.028
015
.011
.009
.008
.007
.006
.006
005
-005
005
.004
.004
-004

[ejelojooooNoNoooN oo o oNolooN o ofooNoloNoNoNoNa]
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Post-development 2-year Storm Event
Alternative B

49 RD 900 0.0030 0.020 0.103 CIRC 3 0
50 7z

ok X % ok %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 27MAR17 TIME 14:10:18

ok X % ok %
ok X % ok %
ok X % ok %

HEC-1 Input Filename: 16196post2-B

Description: Casino Master Plan Post-development Flow - Alternative
Recurrence Interval: 2 year

Storm Duration: 24 hours

Date Compiled: 03/27/2017

Total Area at Point of Interest: 66.2

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 27Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE 29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



Post-development 2-year Storm Event
Alternative B

FhkAh KEkhk KAk KAk Ahkhk kA Ak KAk AAkR hEkAk AhEk KhkEk Akhk AEkAk khEk hAkd hEkhk AAEk KAkEk Akhk kEkA KAk KAkKR hEkhk AAEk KhkEk Ahkh kEkAk khk KAk hkhk AAkk KAk KAk

FAAAAAAAAAAAA*K

* *

10 KK * BA *
* *
R ok e e
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
BA 64. 12.15 10. 5. 4. .10

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) N MIN) (CFS) MIN) N
BA MANE 1.00 63.42  729.00 1.10 1.00 63.42  729.00 1.10

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .8592E+01 OUTFLOW= .6067E+01 BASIN STORAGE= .5096E-02 PERCENT ERROR= 29.3

*** NORMAL END OF HEC-1 ***



Post-development 10-year Storm Event
Alternative B

ok X ok ok %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

JUN 1998
VERSION 4.1

27MAR17 TIME 14:09:41

ok X ok ok %
ok X ok ok %
ok X ok ok % %

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

XXXXX
X X

XXXXX XXXXX

X X X X X

X
XXXXX

XXX X X XX
XXX X X XX
XXX XX XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2. ... 3o S 5. ..... 6....... T 8. ...... 9. ... 10

1 ID HEC-1 Input Filename: 16196postl10-B
2 ID Description: Casino Master Plan Post-development Flow — Alternative B
3 ID Recurrence Interval: 10 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/27/2017
6 ID Total Area at Point of Interest: 66.2

*

*
7 IT 1 27Marl7 0000 1800

8 10 5 0 0



IN 5

* BA

* Casino Master Plan
KK BA

KO 0

PB  3.599

Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.007 0.007
Pl 0.007 0.007
Pl 0.008 0.008
Pl 0.009 0.009
Pl 0.010 0.010
Pl 0.012 0.012
Pl 0.015 0.015
Pl 0.021 0.022
P1 0.045 0.055
Pl 0.033 0.030
Pl 0.019 0.018
P1 0.014 0.014
P1 0.011 0.011
Pl 0.010 0.010
Pl 0.009 0.009
Pl 0.008 0.008
Pl 0.007 0.007
Pl 0.007 0.007
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
BA 0.1034

BF -5 -0.1
LS 0 74
UK 100 0.010
UK 100 0.010
RD 200 0.0030
ID....... 1....... 2...
RD 900 0.0030
RD 900 0.0030

.005
.005
.005
.006
.006
.006
.007
.008
.008
.009
.010
.012
.016
.023
.072
.028
.017
.013
.011
.010
-009
.008
-007
-007
.006
.006
-006
-005
.005

[eNeoNoNooloNoooN oo oo o ooo oo oo oo oNoNoNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.005 0.005
0.005 0.005
0.005 0.006
0.006 0.006
0.006 0.006
0.007  0.007
0.007  0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.011 0.011
0.013 0.013
0.016 0.017
0.024 0.025
0.122 0.372
0.026 0.025
0.017 0.016
0.013 0.013
0.011 0.011
0.009 0.009
0.008 0.008
0.008 0.008
0.007 0.007
0.007 0.007
0.006 0.006
0.006 0.006
0.006 0.005
0.005 0.005
0.005 0.005
.05 99

57

43
0.016 TRAP
HEC-1 INPUT
....... 4.......5
0.052 CIRC
0.103 CIRC

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.017
.027
.088
.023
.016
.012
.011
-009
-008
-008
-007
-007
.006
.006
-005
-005
.005

[eNeoNoNooloNoNooNoNoNo oo oofo o ooNo oo oNoNoNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.018
.029
.062
.022
.015
.012
.010
-009
-008
-007
.007
-006
.006
.006
-005
-005
.005

[eNeoNoNooloNoNooNoNoNo oo olofooNooNoolooNoNoNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.014
.018
.032
.049
.021
.015
.012
.010
-009
-008
-007
-007
-006
.006
.006
-005
-005
.005

[eNeoNoNoojoNoooN oo oo o ooo oo oo oo o oo oNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.012
.014
.019
.035
.042
.020
.015
.012
.010
-009
.008
.007
.007
-006
.006
.006
.005
.005

[ejeloNoNoooNoNooNoNoooNoNooo o oooNoloNoNoNoNa]

Post-development 10-year Storm Event

.005
005
.006
.006
.006
.007
007
.008
.009
.010
.012
.014
.020
039
.037
.019
.014
.012
010
-009
.008
.007
.007
006
.006
006
-005
-005

[ejelojoNoooNoNooN oo oo o ooo o ofoloNoloN o oNoNa]
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Post-development 10-year Storm Event
Alternative B

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 27MAR17 TIME 14:09:41

ok X ok ok %
ok X ok ok %
ok X ok ok %
ok X ok ok % %

HEC-1 Input Filename: 16196post10-B

Description: Casino Master Plan Post-development Flow - Alternative
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/27/2017

Total Area at Point of Interest: 66.2

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 27Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

FhkAk hkhk KAk KAk Khkhk KAk Ak khk KhkKd hEkhk KA Ek KhkEk Ahkh AEkAk khk KAk hEkhk AAEk KAE Akh kEkAk KAk KhkKk hEkhk kA Ak KAk Ahkh hkAk kkk KkhkKk hkhk kAkk khkk Kkhkk



FAAAAAAAAAAAd*

* *

10 KK * BA *
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
OPERATION STATION FLOW PEAK AREA
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
BA 90. 12.15 15. 7. 6. .10
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(MIN) (CFS) MIN) an) MIN) (CFS) MIN)
BA MANE 1.00 89.54  729.00 1.72 1.00 89.54  729.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+00 EXCESS= .1230E+02 OUTFLOW= .9460E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

Post-development 10-year Storm Event
Alternative B

MAXTMUM TIME OF
STAGE MAX STAGE
VOLUME
an
1.72

.5123E-02 PERCENT ERROR= 23.0



Post-development 100-year Storm Event
Alternative B

ok X ok ok %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

JUN 1998
VERSION 4.1

27MAR17 TIME 14:08:44

ok X ok ok %
ok X ok ok %
ok X ok ok % %

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

XXXXX
X X

XXXXX XXXXX

X X X X X

X
XXXXX

XXX X X XX
XXX X X XX
XXX XX XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2. ... 3o S 5. ..... 6....... T 8. ...... 9. ... 10

1 ID HEC-1 Input Filename: 16196post100
2 ID Description: Casino Master Plan Post-development Flow — Alternative B
3 ID Recurrence Interval: 100 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/27/2017
6 ID Total Area at Point of Interest: 66.2

*

*
7 IT 1 27Marl7 0000 1800

8 10 5 0 0



IN 5

* BA

* Casino Master Plan
KK BA

KO 0

PB  5.069

Pl 0.007 0.007
Pl 0.007 0.007
Pl 0.008 0.008
Pl 0.008 0.008
Pl 0.008 0.009
Pl 0.009 0.009
Pl 0.010 0.010
Pl 0.010 0.011
Pl 0.011 0.011
Pl 0.013 0.013
P1 0.014 0.015
Pl 0.017 0.017
Pl 0.021 0.021
Pl 0.029 0.030
Pl 0.064 0.077
Pl 0.047 0.043
Pl 0.026 0.025
Pl 0.020 0.019
Pl 0.016 0.016
Pl 0.014 0.014
Pl 0.012 0.012
Pl 0.011 0.011
Pl 0.010 0.010
Pl 0.009 0.009
Pl 0.009 0.009
Pl 0.008 0.008
Pl 0.008 0.008
Pl 0.007 0.007
Pl 0.007 0.007
BA 0.1034

BF -10 -0.1
LS 0 74
UK 100 0.010
UK 100 0.010
RD 200 0.0030
ID....... 1....... 2...
RD 900 0.0030
RD 900 0.0030

.007
.007
.008
.008
-009
.009
.010
.011
.012
.013
.015
.017
.022
.032
.101
.040
.024
.019
.016
.013
.012
.011
.010
-009
.009
.008
-008
-007
.007

[eNeoNoNooloNoooN oo oo o ooo oo oo oo oNoNoNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.007  0.007
0.007 0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.009 0.009
0.010 0.010
0.011 0.011
0.012 0.012
0.013 0.013
0.015 0.015
0.018 0.018
0.023 0.023
0.034 0.036
0.172 0.526
0.037 0.035
0.024 0.023
0.018 0.018
0.015 0.015
0.013 0.013
0.012 0.012
0.011 0.011
0.010 0.010
0.009 0.009
0.009 0.009
0.008 0.008
0.008 0.008
0.007 0.007
0.007  0.007
.05 99

57

43
0.016 TRAP
HEC-1 INPUT
....... 4.......5
0.052 CIRC
0.103 CIRC

.007
.007
.008
.008
-009
.009
.010
.011
.012
.013
.015
.019
.024
.038
.125
.033
.022
.018
.015
.013
.012
.011
.010
-009
.009
.008
.008
-007
.007

[eNeoNoNooloNoNooNoNoNo oo oofo o ooNo oo oNoNoNoNoNe)

.007
.007
.008
.008
.009
.009
.010
.011
.012
.014
.016
.019
.025
.041
.087
.031
.022
.017
.015
.013
.012
.011
.010
-009
.009
.008
.008
-007
.007

[eNeoNoNooloNoNooNoNoNo oo olofooNooNoolooNoNoNoNoNe)

.007
.007
.008
.008
.009
.009
.010
.011
.012
.014
.016
.019
.026
.045
.070
-030
.021
.017
.014
.013
.011
.010
.010
-009
.008
.008
.008
-007
.007

[eNeoNoNoojoNoooN oo oo o ooo oo oo oo o oo oNoNe)

Post-development 100-year Storm Event

.007
.008
.008
.008
.009
.010
.010
.011
.012
.014
.016
.020
.027
.049
.059
.028
.021
.017
.014
.013
.011
.010
.010
-009
.008
.008
.008
-007

[ejeloNoNoooNoNooNoNoooNoNooo o oooNoloNoNoNoNa]

.007
008
.008
.008
.009
.010
010
.011
.012
.014
.016
.020
.028
055
.052
.027
.020
.016
014
.012
.011
.010
.010
009
.008
008
.008
.007

[ejelojoNoooNoNooN oo oo o ooo o ofoloNoloN o oNoNa]
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Alternative B



Post-development 100-year Storm Event
Alternative B

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 27MAR17 TIME 14:08:44

ok X ok ok %
ok X ok ok %
ok X ok ok %
ok X ok ok % %

HEC-1 Input Filename: 16196post100

Description: Casino Master Plan Post-development Flow - Alternative
Recurrence Interval: 100 year

Storm Duration: 24 hours

Date Compiled: 03/27/2017

Total Area at Point of Interest: 66.2

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 27Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

FhkAk hkhk kAhk KhkKk Khkhk KAk Ak KAk hAkR hEkAk KA Ek KhkKk hhkh kEkAk khk hAkKx hEkhk AAEk KkAKk Akh kEkAk KAk KAkKk hEkhk kA Ak KkhkEk hhkh kEkhk khk KkhkKk hkhk kAkk KAk Kdhkk



FAAAAAAAAAAAd*

* *

* *

10 KK BA

* *

T

11 KO OUTPUT CONTROL VARIABLES

Post-development 100-year Storm Event
Alternative B

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
BA 139. 12.15 24. 12. 10. .10
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) MIN) an) MIN) (CFS) MIN) an)
BA MANE 1.00  138.71  729.00 2.74 1.00  138.71  729.00 2.74

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+00 EXCESS= .1927E+02 OUTFLOW= .1510E+02 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

.5304E-02 PERCENT ERROR= 21.6



ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE  O07APR17 TIME 12:09:00

ok % ok X %

XXX X XXX

XXXXX

Post-development 2-year Storm Event
Alternative B Drainage Area #1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

XXXXX
X X

XXXXX

X X X X X

X
XXXXX

XXX X XX X
XXX X X XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION

INPUT STRUCTURE.
IS THE FORTRAN77 VERSION
SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

LINE ID....... 1....... 2 Bl 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196post2-DAl B

2 ID Description: Casino Master Plan Alternate B Post-development Flow DA

3 ID Recurrence Interval: 2 year

4 ID Storm Duration: 24 hours

5 ID Date Compiled: 03/28/2017

6 ID Total Area at Point of Interest: 6.4

1 28Marl7
8 10 5 0

0000

1800



IN 5

*

* DAl

* Casino Master Plan
KK DAl

KO 0

PB 2.769

PI 0.004 0.004
PI 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
PI 0.005 0.005
PI 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
PI 0.006 0.006
PI 0.007 0.007
Pl 0.008 0.008
Pl 0.009 0.009
PI 0.011 0.012
PI 0.016 0.017
Pl 0.035 0.042
Pl 0.026 0.023
Pl 0.014 0.014
PI 0.011 0.010
PI 0.009 0.009
Pl 0.008 0.007
Pl 0.007 0.007
PI 0.006 0.006
PI 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
BA 0.01

BF -3 -0.1
LS 0 80
UK 100 0.010
UK 100 0.010
RD 200 0.0030
ID....... 1....... 2...
RD 500 0.0030
RD 500 0.0030

.004
.004
.004
.004
.005
.005
.005
.006
-006
.007
.008
-009
.012
.017
.055
.022
.013
.010
.008
.007
-007
.006
-005
-005
-005
.004
.004
-004
-004

[ejeloNoNooojoooo oo oNooooNoo oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.007  0.007
0.008 0.008
0.010 0.010
0.012 0.013
0.018 0.019
0.094 0.292
0.020 0.019
0.013 0.012
0.010 0.010
0.008 0.008
0.007 0.007
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.005 CIRC
0.010 CIRC

.004
.004
.004
.004
.005
.005
.005
.006
.007
.007
.008
.010
.013
.021
.068
.018
.012
.010
-008
.007
-006
-006
-005
-005
-005
.004
.004
-004
-004

[ejelojoNoooooooolooNooooN oo oo oo o oNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.007
-009
.010
.014
.022
.047
.017
.012
-009
.008
.007
-006
-006
.005
-005
-005
.004
.004
-004
-004

[ejelojoNoooNoloooNoooNooooN oo oo oo o oNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.014
.024
.038
.016
.011
-009
-008
.007
-006
-006
.005
.005
-005
.004
.004
-004
-004

[ejelojoNoooNooooNoooNooooN oo oo oo o oNoNoNe)

Post-development 2-year Storm Event
Alternative B Drainage Area #1

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.015
.027
.032
.015
.011
.009
.008
.007
.006
.006
.005
-005
-005
.004
.004
.004

[ejeNoNoNojoloNoNoooNolooN oo o oNoNooNoNolooNoNoNa]

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
009
.011
.015
.030
.028
015
.011
.009
.008
-007
006
.006
.005
-005
-005
.004
.004
.004

[ejeNoNoNojoloNoNoooNolooN oo o ooNooNoNolooNoNoNa]
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Post-development 2-year Storm Event
Alternative B Drainage Area #1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE  O07APR17 TIME 12:09:00

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196post2-DAl1 B

Description: Casino Master Plan Alternate B Post-development Flow DA
Recurrence Interval: 2 year

Storm Duration: 24 hours

Date Compiled: 03/28/2017

Total Area at Point of Interest: 6.4

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 28Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 29 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KEAKA KAEAKA AAA AAA AAA AAA AAKA AAKA AAKA AAKA AAAx AAAx AAKA AAAx AAAx AAA AAA AAA AAA AAA AAK AAA AAA AAA AAA AAA AAd AAxd dAhdx dAhk dkdx dkxd kk*k



]
* *

* *

10 KK DAl

* *

T

11 KO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0

QSCAL 0.

PEAK
FLOW

OPERATION STATION

HYDROGRAPH AT
DAl

ISTAQ ELEMENT DT

(MIN)

DA1 MANE 1.00

15.

Post-development 2-year Storm Event
Alternative B Drainage Area #1

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA
6-HOUR 24-HOUR 72-HOUR
12.13 2. 1. 1. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(CFS) (MIN) an) (MIN) (CFS) MIN)
15.26  728.00 1.78 1.00 15.26  728.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1357E+01 OUTFLOW= .9475E+00 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

MAXTMUM TIME OF
STAGE MAX STAGE
VOLUME
an
1.78

-9248E-03 PERCENT ERROR=

30.1



1 28Marl?7

0000

Post-development 10-year Storm Event
Alternative B Drainage Area #1

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 28MAR17 TIME 10:02:09 * * (916) 756-1104 *
* * * *
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 Bl 4. . ... 5 .. 6. ... AR 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196postl10-DAl B
2 ID Description: Casino Master Plan Alternate B Post-development Flow DA
3 ID Recurrence Interval: 10 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/28/2017
6 ID Total Area at Point of Interest: 6.4

1800



10 5 0 0
IN 5

* DAl

* Casino Master Plan

KK DAl

KO 0

PB  3.608

P1 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.007 0.007 0.007
Pl 0.007 0.007 0.008
Pl 0.008 0.008 0.008
Pl 0.009 0.009 0.009
Pl 0.010 0.010 0.010
Pl 0.012 0.012 0.012
Pl 0.015 0.015 0.016
Pl 0.021 0.022 0.023
Pl 0.045 0.055 0.072
Pl 0.033 0.030 0.028
Pl 0.019 0.018 0.017
Pl 0.014 0.014 0.013
P1 0.011 0.011 0.011
Pl 0.010 0.010 0.010
P1 0.009 0.009 0.009
Pl 0.008 0.008 0.008
Pl 0.007 0.007 0.007
Pl 0.007 0.007 0.007
Pl 0.006 0.006 0.006
P1 0.006 0.006 0.006
Pl 0.006 0.006 0.006
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
BA 0.01

BF -5 -0.1 1.05
LS 0 80 0
UK 100 0.010 0.600
UK 100 0.010 0.050
RD 200 0.0030 0.030
ID....... 1....... 2. ... 3
RD 500 0.0030 0.020

0.005 0.005
0.005 0.005
0.005 0.006
0.006 0.006
0.006 0.006
0.007  0.007
0.007 0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.011 0.011
0.013 0.013
0.016 0.017
0.024 0.025
0.122 0.380
0.026 0.025
0.017 0.016
0.013 0.013
0.011 0.011
0.009 0.009
0.008 0.008
0.008 0.008
0.007 0.007
0.007 0.007
0.006 0.006
0.006 0.006
0.006 0.005
0.005 0.005
0.005 0.005
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.005 CIRC

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.017
.027
.089
.023
.016
.012
.011
-009
-008
.008
-007
-007
.006
.006
-005
-005
.005

[eNeoNoNooloNoNooooooNoo oo oo oo oo o oo oNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.018
.029
.062
.022
.015
.012
.010
-009
-008
.007
.007
-006
.006
.006
-005
-005
.005

[eNeoNoNooloNoooNooo o oo o oo o oo oo oNoNoNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.014
.018
.032
.049
.021
.015
.012
.010
-009
.008
.007
-007
-006
.006
.006
.005
-005
.005

[eNeoNoNooloNoNooNooo o oo o oo oofo oo o oo oNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.012
.014
.019
.035
.042
.020
.015
.012
.010
-009
.008
.007
.007
-006
.006
.006
.005
-005

[ejeloNoNoooNooooN oo oNoNoooN o ofooNoloN o oNoNa]

Post-development 10-year Storm Event
Alternative B Drainage Area #1

.005
.005
.006
.006
.006
007
.007
.008
.009
.010
012
.014
.020
.039
.037
019
.014
.012
.010
-009
.008
.007
007
.006
006
.006
-005
-005

[ejelojooooNoNoooN oo o oNolooN o ofooNoloNoNoNoNa]
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Post-development 10-year Storm Event
Alternative B Drainage Area #1

49 RD 500 0.0030 0.020 0.010 CIRC 3 0
50 7z

ok X % ok %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 28MAR17 TIME 10:02:09

ok X % ok %
ok X % ok %
ok X % ok %

HEC-1 Input Filename: 16196postl10-DAl1 B

Description: Casino Master Plan Alternate B Post-development Flow DA
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/28/2017

Total Area at Point of Interest: 6.4

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 28Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 29 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE 29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



Post-development 10-year Storm Event
Alternative B Drainage Area #1

FhkAh KEkhk KAk KAk Ahkhk kA Ak KAk AAkR hEkAk AhEk KhkEk Akhk AEkAk khEk hAkd hEkhk AAEk KAkEk Akhk kEkA KAk KAkKR hEkhk AAEk KhkEk Ahkh kEkAk khk KAk hkhk AAkk KAk KAk

FAAAAAAAAAAAA*K

* *

10 KK * DAL *
* *
R ok e e
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
DAL 20. 12.12 2. 1. 1. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) N MIN) (CFS) MIN) N
DAL MANE 1.00 20.33  727.00 2.18 1.00 20.33  727.00 2.18

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1799E+01 OUTFLOW= .1164E+01 BASIN STORAGE= .9239E-03 PERCENT ERROR= 35.3

*** NORMAL END OF HEC-1 ***



Post-development Subbasin Parameters

Subbasin:

Mean Subbasin Elevation (ft):
Subbasin Area (Sq. Mi.):
Subbasin Area (acres):

Land Use:

Pervious Curve Number:
Pervious Overland Length (ft):
Pervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland

n):

Pervious Area (%):

Impervious Overland Length (ft):
Impervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland

n):

Impervious Area (%):
Ineffective Area (%):
Collector #1(street or rivulet):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #2 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #3 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):

BA

450
0.1034375
66.2

Soil A:33% 1-
Commercial/Highways/Par
king

Soil A:65% 14-
Pasture/Parkland/Mowed
Grass

Soil A:2% 17- Open
Oak/Pine
Woodland/Grassland
72

100

0.010

0.600

67
100
0.010
0.050

NO

NO
street
200
0.0030
0.030
10.30
20
15.0
pipe
300
0.0030
0.020
33.10
18.0

pipe
300
0.0030
0.020
66.20
24.0

Alternative D



Post-development 2-year Storm Event
Alternate D

ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

JUN 1998
VERSION 4.1

27MAR17 TIME 14:45:33

ok % ok X %
ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

XXXXX
X X

XXXXX XXXXX

X X X X X

X
XXXXX

XXX X XXX
XXX X XX X
XXX X X XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 . 3. 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196post2-D
2 ID Description: Casino Master Plan Post-development Flow - Alternative D
3 ID Recurrence Interval: 2 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/27/2017
6 ID Total Area at Point of Interest: 66.2
*
7 IT 1 27Marl7 0000 1800

8 10 5 0 0



IN 5

*

* BA

* Casino Master Plan
KK BA

KO 0

PB 2.762

PI 0.004 0.004
PI 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
PI 0.005 0.005
PI 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
PI 0.006 0.006
PI 0.007 0.007
Pl 0.008 0.008
Pl 0.009 0.009
PI 0.011 0.012
PI 0.016 0.017
Pl 0.035 0.042
Pl 0.025 0.023
Pl 0.014 0.014
PI 0.011 0.010
PI 0.009 0.009
Pl 0.008 0.007
Pl 0.007 0.007
PI 0.006 0.006
PI 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
BA 0.1034

BF -3 -0.1
LS 0 72
UK 100 0.010
UK 100 0.010
RD 200 0.0030
ID....... 1....... 2...
RD 300 0.0030
RD 300 0.0030

.004
.004
.004
.004
.005
.005
.005
.006
-006
.007
.008
-009
.012
.017
.055
.022
.013
.010
.008
.007
-007
.006
-005
-005
-005
.004
.004
-004
-004

[ejeloNoNooojoooo oo oNooooNoo oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.007  0.007
0.008 0.008
0.010 0.010
0.012 0.013
0.018 0.019
0.094 0.286
0.020 0.019
0.013 0.012
0.010 0.010
0.008 0.008
0.007 0.007
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
.05 99

67

33
0.016 TRAP
HEC-1 INPUT
....... 4.......5
0.052 CIRC
0.103 CIRC

.004
.004
.004
.004
.005
.005
.005
.006
.007
.007
.008
.010
.013
.021
.068
.018
.012
.010
-008
.007
-006
-006
-005
-005
-005
.004
.004
-004
-004

[ejelojoNoooooooolooNooooN oo oo oo o oNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.007
-009
.010
.014
.022
.047
.017
.012
-009
.008
.007
-006
-006
.005
-005
-005
.004
.004
-004
-004

[ejelojoNoooNoloooNoooNooooN oo oo oo o oNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.014
.024
.038
.016
.011
-009
-008
.007
-006
-006
.005
.005
-005
.004
.004
-004
-004

[ejelojoNoooNooooNoooNooooN oo oo oo o oNoNoNe)

Post-development 2-year Storm Event

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.015
.027
.032
.015
.011
.009
.008
.007
.006
.006
.005
-005
-005
.004
.004
.004

[ejeNoNoNojoloNoNoooNolooN oo o oNoNooNoNolooNoNoNa]

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
009
.011
.015
.030
.028
015
.011
.009
.008
-007
006
.006
.005
-005
-005
.004
.004
.004

[ejeNoNoNojoloNoNoooNolooN oo o ooNooNoNolooNoNoNa]
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Alternate D



Post-development 2-year Storm Event
Alternate D

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 27MAR17 TIME 14:45:33

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196post2-D

Description: Casino Master Plan Post-development Flow - Alternative
Recurrence Interval: 2 year

Storm Duration: 24 hours

Date Compiled: 03/27/2017

Total Area at Point of Interest: 66.2

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 27Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

EEKX KAEAKA KAEAKA AEAKA AAKA AAKAx AAKXx AAKA AAKXx AAKXx AAKXx AAKXx AAKx AAAx AAKXx AAKXx AAKx AAKXx AAKx AAKx AAKx AAxKx AAKx AAKx AAAx AAKx AAk AAkx *AAkx dhxdx kdhdx kkd *k*k



]
* *

* *

10 KK BA

* *

T

11 KO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0

QSCAL 0.

PEAK
FLOW

OPERATION STATION

HYDROGRAPH AT
BA

ISTAQ ELEMENT DT

(MIN)

BA MANE -99

52.

Post-development 2-year Storm Event
Alternate D

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA
6-HOUR 24-HOUR 72-HOUR
12.13 8. 4. 3. .10

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(CFS) (MIN) an) (MIN) (CFS) MIN)
52.03  727.49 .95 1.00 51.99  728.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .7235E+01 OUTFLOW= .5228E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

MAXTMUM TIME OF
STAGE MAX STAGE
VOLUME
an
.95

-5102E-02 PERCENT ERROR=

27.7



ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

JUN 1998
VERSION 4.1

27MAR17 TIME 14:47:10

ok % ok X %

XXXXX

Post-development 10-year Storm Event
Alternate D

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X

XXXXX
X X

XXXXX

X X X X X

X

XXX X XXX
XXX X XX X
XXX X X XX

XXXXXXX  XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

LINE ID....... 1....... 2 . 3. 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196postl10-D

2 ID Description: Casino Master Plan Post-development Flow - Alternative

3 ID Recurrence Interval: 10 year

4 ID Storm Duration: 24 hours

5 ID Date Compiled: 03/27/2017

6 ID Total Area at Point of Interest: 66.2

*
7 IT 1 27Marl7 0000 1800

8 10 5 0



IN 5

*

* BA

* Casino Master Plan
KK BA

KO 0

PB 3.599

PI 0.005 0.005
PI 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
PI 0.006 0.006
PI 0.006 0.006
Pl 0.007 0.007
Pl 0.007 0.007
PI 0.008 0.008
PI 0.009 0.009
Pl 0.010 0.010
Pl 0.012 0.012
PI 0.015 0.015
PI 0.021 0.022
PI 0.045 0.055
Pl 0.033 0.030
Pl 0.019 0.018
PI 0.014 0.014
PI 0.011 0.011
Pl 0.010 0.010
Pl 0.009 0.009
PI 0.008 0.008
PI 0.007 0.007
Pl 0.007 0.007
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
BA 0.1034

BF -5 -0.1
LS 0 72
UK 100 0.010
UK 100 0.010
RD 200 0.0030
ID....... 1....... 2...
RD 300 0.0030
RD 300 0.0030

.005
.005
.005
.006
.006
.006
.007
.008
.008
-009
.010
.012
.016
.023
.072
.028
.017
.013
.011
.010
-009
.008
.007
-007
-006
.006
.006
.005
-005

[ejeloNoNooojoooo oo oNooooNoo oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.005 0.005
0.005 0.005
0.005 0.006
0.006 0.006
0.006 0.006
0.007  0.007
0.007 0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.011 0.011
0.013 0.013
0.016 0.017
0.024 0.025
0.122 0.372
0.026 0.025
0.017 0.016
0.013 0.013
0.011 0.011
0.009 0.009
0.008 0.008
0.008 0.008
0.007  0.007
0.007 0.007
0.006 0.006
0.006 0.006
0.006 0.005
0.005 0.005
0.005 0.005
.05 99

67

33
0.016 TRAP
HEC-1 INPUT
....... 4.......5
0.052 CIRC
0.103 CIRC

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.017
.027
.088
.023
.016
.012
.011
-009
.008
-008
.007
-007
-006
.006
.005
-005
-005

[ejelojoNoooooooolooNooooN oo oo oo o oNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.018
.029
.062
.022
.015
.012
.010
-009
.008
-007
.007
-006
-006
.006
.005
-005
-005

[ejelojoNoooNoloooNoooNooooN oo oo oo o oNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.014
.018
.032
.049
.021
.015
.012
.010
-009
.008
-007
.007
-006
-006
.006
.005
.005
-005

[ejelojoNoooNooooNoooNooooN oo oo oo o oNoNoNe)

Post-development 10-year Storm Event

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.012
.014
.019
.035
.042
.020
.015
.012
.010
-009
.008
.007
.007
-006
-006
.006
.005
.005

[ejeNoNoNojoloNoNoooNolooN oo o oNoNooNoNolooNoNoNa]

.005
.005
.006
.006
.006
.007
.007
.008
.009
.010
012
.014
.020
.039
.037
019
.014
.012
.010
-009
008
.007
.007
.006
.006
.006
.005
-005

[ejeNoNoNojoloNoNoooNolooN oo o ooNooNoNolooNoNoNa]
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Alternate D



Post-development 10-year Storm Event
Alternate D

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 27MAR17 TIME 14:47:10

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196post10-D

Description: Casino Master Plan Post-development Flow - Alternative
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/27/2017

Total Area at Point of Interest: 66.2

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 27Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KEKA KAEAKA KAEAKA AEAKA AAKA AAKXx AAKXx AAKA AAKXx AAKXx AAAx AAKA AAKXx AAKA AAKXx AAxKx AAKx AAKx AAKx AAAx AAKx AAxKx AAKx AAKx AAAx AAKx AAkx AAxkx *hkx dhxdx k*hxdx k*kdx *k*k



]
* *

* *

10 KK BA

* *

T

11 KO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0

QSCAL 0.

PEAK
FLOW

OPERATION STATION

HYDROGRAPH AT
BA

ISTAQ ELEMENT DT

(MIN)

BA MANE .93

73.

Post-development 10-year Storm Event
Alternate D

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA
6-HOUR 24-HOUR 72-HOUR
12.13 13. 6. 5. .10

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(CFS) (MIN) an) (MIN) (CFS) MIN)
73.34  728.29 1.53 1.00 73.09  728.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1066E+02 OUTFLOW= .8415E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

MAXTMUM TIME OF
STAGE MAX STAGE
VOLUME
an
1.53

-5143E-02 PERCENT ERROR=

21.0



Post-development 100-year Storm Event
Alternate D

ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

JUN 1998
VERSION 4.1

27MAR17 TIME 14:48:26

ok % ok X %
ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

XXXXX
X X

XXXXX XXXXX

X X X X X

X
XXXXX

XXX X XXX
XXX X XX X
XXX X X XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 . 3. 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10
1 ID HEC-1 Input Filename: 16196post100-D
2 ID Description: Casino Master Plan Post-development Flow - Alternative D
3 ID Recurrence Interval: 100 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/27/2017
6 ID Total Area at Point of Interest: 66.2
*
7 IT 1 27Marl7 0000 1800

8 10 5 0 0



IN 5

*

* BA

* Casino Master Plan
KK BA

KO 0

PB 5.069

PI 0.007 0.007
PI 0.007 0.007
Pl 0.008 0.008
Pl 0.008 0.008
PI 0.008 0.009
PI 0.009 0.009
Pl 0.010 0.010
Pl 0.010 0.011
PI 0.011 0.011
PI 0.013 0.013
Pl 0.014 0.015
Pl 0.017 0.017
PI 0.021 0.021
PI 0.029 0.030
PI 0.064 0.077
Pl 0.047 0.043
Pl 0.026 0.025
PI 0.020 0.019
PI 0.016 0.016
Pl 0.014 0.014
Pl 0.012 0.012
PI 0.011 0.011
PI 0.010 0.010
Pl 0.009 0.009
Pl 0.009 0.009
Pl 0.008 0.008
Pl 0.008 0.008
Pl 0.007 0.007
Pl 0.007 0.007
BA 0.1034

BF -10 -0.1
LS 0 72
UK 100 0.010
UK 100 0.010
RD 200 0.0030
ID....... 1....... 2...
RD 300 0.0030
RD 300 0.0030

.007
.007
.008
.008
.009
-009
.010
.011
.012
.013
.015
.017
.022
.032
.101
.040
.024
.019
.016
.013
.012
.011
.010
-009
-009
.008
.008
-007
-007

[ejeloNoNooojoooo oo oNooooNoo oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.007  0.007
0.007  0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.009 0.009
0.010 0.010
0.011 0.011
0.012 0.012
0.013 0.013
0.015 0.015
0.018 0.018
0.023 0.023
0.034 0.036
0.172 0.526
0.037 0.035
0.024 0.023
0.018 0.018
0.015 0.015
0.013 0.013
0.012 0.012
0.011 0.011
0.010 0.010
0.009 0.009
0.009 0.009
0.008 0.008
0.008 0.008
0.007  0.007
0.007 0.007
.05 99

67

33
0.016 TRAP
HEC-1 INPUT
....... 4.......5
0.052 CIRC
0.103 CIRC

.007
.007
.008
.008
-009
-009
.010
.011
.012
.013
.015
.019
.024
.038
.125
.033
.022
.018
.015
.013
.012
.011
.010
-009
-009
.008
.008
-007
-007

[ejelojoNoooooooolooNooooN oo oo oo o oNoNoNe)

.007
.007
.008
.008
-009
-009
.010
.011
.012
.014
.016
.019
.025
.041
.087
.031
.022
.017
.015
.013
.012
.011
.010
-009
-009
.008
.008
.007
-007

[ejelojoNoooNoloooNoooNooooN oo oo oo o oNoNoNe)

.007
.007
.008
.008
-009
.009
.010
.011
.012
.014
.016
.019
.026
.045
.070
.030
.021
.017
.014
.013
.011
.010
.010
-009
.008
.008
.008
.007
-007

[ejelojoNoooNooooNoooNooooN oo oo oo o oNoNoNe)

Post-development 100-year Storm Event

.007
.008
.008
.008
.009
.010
.010
.011
.012
.014
.016
.020
.027
.049
.059
.028
.021
.017
.014
.013
.011
.010
.010
-009
-008
.008
.008
.007

[ejeNoNoNojoloNoNoooNolooN oo o oNoNooNoNolooNoNoNa]

.007
.008
.008
.008
.009
.010
.010
.011
.012
.014
016
.020
.028
.055
.052
027
.020
.016
.014
.012
011
.010
.010
.009
.008
.008
.008
.007

[ejeNoNoNojoloNoNoooNolooN oo o ooNooNoNolooNoNoNa]
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Alternate D



Post-development 100-year Storm Event
Alternate D

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 27MAR17 TIME 14:48:26

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196post100-D

Description: Casino Master Plan Post-development Flow - Alternative
Recurrence Interval: 100 year

Storm Duration: 24 hours

Date Compiled: 03/27/2017

Total Area at Point of Interest: 66.2

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 27Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KEKA KAEAKA KAEAKA AEAKA AAKA AAKXx AAKXx AAKA AAKXx AAKXx AAAx AAKA AAKXx AAKA AAKXx AAxKx AAKx AAKx AAKx AAAx AAKx AAxKx AAKx AAKx AAAx AAKx AAkx AAxkx *hkx dhxdx k*hxdx k*kdx *k*k



Post-development 100-year Storm Event

Alternate D
10 KK * BA *
* *
11 KO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
BA 117. 12.15 22. 11. 9. .10
SUMMARY OF KINEMATIC WAVE — MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
MIN) (CFS) MIN) () MIN) (CFS) MIN) ()
BA MANE 116.44  729.00 2.72 1.00  116.44  729.00 2.72

CONTINUITY SUMMARY (AC-FT) - INFLOW= _0O0OOE+00 EXCESS= .1727E+02 OUTFLOW= .1501E+02 BASIN STORAGE= .5301E-02 PERCENT ERROR=

*** NORMAL END OF HEC-1 ***

13.1



ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 28MAR17 TIME 11:35:13

ok % ok X %

XXX X XXX

XXXXX

Post-development 2-year Storm Event
Alternate D: Drainage Area #1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

XXXXX
X X

XXXXX

X X X X X

X
XXXXX

XXX X XX X
XXX X X XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION

INPUT STRUCTURE.
IS THE FORTRAN77 VERSION
SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

LINE ID....... 1....... 2 Bl 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196post2-DAl1 D

2 ID Description: Casino Master Plan Alternate D Post-development Flow DAl

3 1D Recurrence Interval: 2 year

4 ID Storm Duration: 24 hours

5 ID Date Compiled: 03/28/2017

6 ID Total Area at Point of Interest: 9.9

1 28Marl7
8 10 5 0

0000

1800



IN 5

*

* DAl

* Casino Master Plan
KK DAl

KO 0

PB 2.768

PI 0.004 0.004
PI 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
PI 0.005 0.005
PI 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
PI 0.006 0.006
PI 0.007 0.007
Pl 0.008 0.008
Pl 0.009 0.009
PI 0.011 0.012
PI 0.016 0.017
Pl 0.035 0.042
Pl 0.026 0.023
Pl 0.014 0.014
PI 0.011 0.010
PI 0.009 0.009
Pl 0.008 0.007
Pl 0.007 0.007
PI 0.006 0.006
PI 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
BA 0.0154

BF -3 -0.1
LS 0 80
UK 100 0.010
UK 100 0.010
RD 200 0.0030
ID....... 1....... 2...
RD 500 0.0030
RD 500 0.0030

.004
.004
.004
.004
.005
.005
.005
.006
-006
.007
.008
-009
.012
.017
.055
.022
.013
.010
.008
.007
-007
.006
-005
-005
-005
.004
.004
-004
-004

[ejeloNoNooojoooo oo oNooooNoo oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.007  0.007
0.008 0.008
0.010 0.010
0.012 0.013
0.018 0.019
0.094 0.291
0.020 0.019
0.013 0.012
0.010 0.010
0.008 0.008
0.007 0.007
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.005 CIRC
0.010 CIRC

.004
.004
.004
.004
.005
.005
.005
.006
.007
.007
.008
.010
.013
.021
.068
.018
.012
.010
-008
.007
-006
-006
-005
-005
-005
.004
.004
-004
-004

[ejelojoNoooooooolooNooooN oo oo oo o oNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.007
-009
.010
.014
.022
.047
.017
.012
-009
.008
.007
-006
-006
.005
-005
-005
.004
.004
-004
-004

[ejelojoNoooNoloooNoooNooooN oo oo oo o oNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.014
.024
.038
.016
.011
-009
-008
.007
-006
-006
.005
.005
-005
.004
.004
-004
-004

[ejelojoNoooNooooNoooNooooN oo oo oo o oNoNoNe)

Post-development 2-year Storm Event
Alternate D: Drainage Area #1

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.015
.027
.032
.015
.011
.009
.008
.007
.006
.006
.005
-005
-005
.004
.004
.004

[ejeNoNoNojoloNoNoooNolooN oo o oNoNooNoNolooNoNoNa]

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
009
.011
.015
.030
.028
015
.011
.009
.008
-007
006
.006
.005
-005
-005
.004
.004
.004

[ejeNoNoNojoloNoNoooNolooN oo o ooNooNoNolooNoNoNa]
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Post-development 2-year Storm Event
Alternate D: Drainage Area #1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 28MAR17 TIME 11:35:13

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196post2-DA1 D

Description: Casino Master Plan Alternate D Post-development Flow DA
Recurrence Interval: 2 year

Storm Duration: 24 hours

Date Compiled: 03/28/2017

Total Area at Point of Interest: 9.9

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 28Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 29 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KEAKA KAEAKA AAA AAA AAA AAA AAKA AAKA AAKA AAKA AAAx AAAx AAKA AAAx AAAx AAA AAA AAA AAA AAA AAK AAA AAA AAA AAA AAA AAd AAxd dAhdx dAhk dkdx dkxd kk*k



]
* *

* *

10 KK DAl

* *

T

11 KO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0

QSCAL 0.

PEAK
FLOW

OPERATION STATION

HYDROGRAPH AT
DAl

ISTAQ ELEMENT DT

(MIN)

DA1 MANE 1.00

23.

Post-development 2-year Storm Event
Alternate D: Drainage Area #1

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA
6-HOUR 24-HOUR 72-HOUR
12.13 3. 2. 1. .02

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(CFS) (MIN) an) (MIN) (CFS) MIN)
23.41  728.00 1.82 1.00 23.41  728.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .2089E+01 OUTFLOW= .1491E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

MAXTMUM TIME OF
STAGE MAX STAGE
VOLUME
an
1.82

-1286E-02 PERCENT ERROR=

28.6



ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 28MAR17 TIME 11:35:45

ok % ok X %

XXX X XXX

XXXXX

Post-development 10-year Storm Event
Alternate D: Drainage Area #1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

XXXXX
X X

XXXXX

X X X X X

X
XXXXX

XXX X XX X
XXX X X XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION

INPUT STRUCTURE.
IS THE FORTRAN77 VERSION
SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

LINE ID....... 1....... 2 Bl 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196postl10-DAl D

2 ID Description: Casino Master Plan Alternate D Post-development Flow DAl

3 1D Recurrence Interval: 10 year

4 ID Storm Duration: 24 hours

5 ID Date Compiled: 03/28/2017

6 ID Total Area at Point of Interest: 9.9

1 28Marl7
8 10 5 0

0000

1800



IN 5

*

* DAl

* Casino Master Plan
KK DAl

KO 0

PB 3.607

PI 0.005 0.005
PI 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
PI 0.006 0.006
PI 0.006 0.006
Pl 0.007 0.007
Pl 0.007 0.007
PI 0.008 0.008
PI 0.009 0.009
Pl 0.010 0.010
Pl 0.012 0.012
PI 0.015 0.015
PI 0.021 0.022
PI 0.045 0.055
Pl 0.033 0.030
Pl 0.019 0.018
PI 0.014 0.014
PI 0.011 0.011
Pl 0.010 0.010
Pl 0.009 0.009
PI 0.008 0.008
PI 0.007 0.007
Pl 0.007 0.007
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
BA 0.0154

BF -5 -0.1
LS 0 80
UK 100 0.010
UK 100 0.010
RD 200 0.0030
ID....... 1....... 2...
RD 500 0.0030
RD 500 0.0030

.005
.005
.005
.006
.006
.006
.007
.008
.008
-009
.010
.012
.016
.023
.072
.028
.017
.013
.011
.010
-009
.008
.007
-007
-006
.006
.006
.005
-005

[ejeloNoNooojoooo oo oNooooNoo oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.005 0.005
0.005 0.005
0.005 0.006
0.006 0.006
0.006 0.006
0.007  0.007
0.007 0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.011 0.011
0.013 0.013
0.016 0.017
0.024 0.025
0.122  0.379
0.026 0.025
0.017 0.016
0.013 0.013
0.011 0.011
0.009 0.009
0.008 0.008
0.008 0.008
0.007  0.007
0.007 0.007
0.006 0.006
0.006 0.006
0.006 0.005
0.005 0.005
0.005 0.005
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.005 CIRC
0.010 CIRC

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.017
.027
.089
.023
.016
.012
.011
-009
.008
-008
.007
-007
-006
.006
.005
-005
-005

[ejelojoNoooooooolooNooooN oo oo oo o oNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.018
.029
.062
.022
.015
.012
.010
-009
.008
-007
.007
-006
-006
.006
.005
-005
-005

[ejelojoNoooNoloooNoooNooooN oo oo oo o oNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.014
.018
.032
.049
.021
.015
.012
.010
-009
.008
-007
.007
-006
-006
.006
.005
.005
-005

[ejelojoNoooNooooNoooNooooN oo oo oo o oNoNoNe)

Post-development 10-year Storm Event
Alternate D: Drainage Area #1

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.012
.014
.019
.035
.042
.020
.015
.012
.010
-009
.008
.007
.007
-006
-006
.006
.005
.005

[ejeNoNoNojoloNoNoooNolooN oo o oNoNooNoNolooNoNoNa]

.005
.005
.006
.006
.006
.007
.007
.008
.009
.010
012
.014
.020
.039
.037
019
.014
.012
.010
-009
008
.007
.007
.006
.006
.006
.005
-005

[ejeNoNoNojoloNoNoooNolooN oo o ooNooNoNolooNoNoNa]
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Post-development 10-year Storm Event
Alternate D: Drainage Area #1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 28MAR17 TIME 11:35:45

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196postl10-DA1 D

Description: Casino Master Plan Alternate D Post-development Flow DA
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/28/2017

Total Area at Point of Interest: 9.9

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 28Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 29 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KEAKA KAEAKA KAEAA AAKA AAA AAA AAA AAKA AAA AAAx AAKx AAAx AAKAx AAA AAKA AAAx AAAxA AAA AAK AAA AAK AAA AAA AAA AAA AAK AAd AAxd dhxd dhxdx dkdx dhxd kkxk



]
* *

* *

10 KK DAl

* *

T

11 KO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0

QSCAL 0.

PEAK
FLOW

OPERATION STATION

HYDROGRAPH AT
DAl

ISTAQ ELEMENT DT

(MIN)

DA1 MANE 1.00

32.

Post-development 10-year Storm Event
Alternate D: Drainage Area #1

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA
6-HOUR 24-HOUR 72-HOUR
12.12 4. 2. 2. .02

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(CFS) (MIN) an) (MIN) (CFS) MIN)
31.48  727.00 2.23 1.00 31.48  727.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .2769E+01 OUTFLOW= .1828E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

MAXTMUM TIME OF

STAGE MAX STAGE
VOLUME

an

2.23

-1290E-02 PERCENT ERROR=

33.9



ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

JUN 1998
VERSION 4.1

28MAR17 TIME 11:47:23

ok % ok X %

XXXXX

Post-development 2-year Storm Event
Alternate D: Drainage Area #2

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X

XXXXX
X X

XXXXX

X X X X X

X

XXX X XXX
XXX X XX X
XXX X X XX

XXXXXXX  XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2 . 3. 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196post2-D-DA2
2 ID Description: Casino Master Plan Alternative D Post-development Flow
3 ID Recurrence Interval: 2 year
4 ID Storm Duration: 24 hours
5 ID Date Compiled: 03/28/2017
6 ID Total Area at Point of Interest: 6.1

*

*

*

*
7 IT 1 28Marl7 0000 1800

8 10 5 0



IN 5

*

* DA2

* Casino Master Plan
KK DA2

KO 0

PB 2.769

PI 0.004 0.004
PI 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
PI 0.005 0.005
PI 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
PI 0.006 0.006
PI 0.007 0.007
Pl 0.008 0.008
Pl 0.009 0.009
PI 0.011 0.012
PI 0.016 0.017
Pl 0.035 0.042
Pl 0.026 0.023
Pl 0.014 0.014
PI 0.011 0.010
PI 0.009 0.009
Pl 0.008 0.007
Pl 0.007 0.007
PI 0.006 0.006
PI 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.005 0.005
Pl 0.004 0.004
Pl 0.004 0.004
Pl 0.004 0.004
BA 0.0095

BF -3 -0.1
LS 0 80
UK 100 0.010
UK 100 0.010
RD 222 0.0030
ID....... 1....... 2...
RD 222 0.0030
RD 250 0.0030

.004
.004
.004
.004
.005
.005
.005
.006
-006
.007
.008
-009
.012
.017
.055
.022
.013
.010
.008
.007
-007
.006
-005
-005
-005
.004
.004
-004
-004

[ejeloNoNooojoooo oo oNooooNoo oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.030
0.020

0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.007  0.007
0.008 0.008
0.010 0.010
0.012 0.013
0.018 0.019
0.094 0.292
0.020 0.019
0.013 0.012
0.010 0.010
0.008 0.008
0.007 0.007
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.008 TRAP
0.015 CIRC

.004
.004
.004
.004
.005
.005
.005
.006
.007
.007
.008
.010
.013
.021
.068
.018
.012
.010
-008
.007
-006
-006
-005
-005
-005
.004
.004
-004
-004

[ejelojoNoooooooolooNooooN oo oo oo o oNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.007
-009
.010
.014
.022
.047
.017
.012
-009
.008
.007
-006
-006
.005
-005
-005
.004
.004
-004
-004

[ejelojoNoooNoloooNoooNooooN oo oo oo o oNoNoNe)

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.014
.024
.038
.016
.011
-009
-008
.007
-006
-006
.005
.005
-005
.004
.004
-004
-004

[ejelojoNoooNooooNoooNooooN oo oo oo o oNoNoNe)

Post-development 2-year Storm Event
Alternate D: Drainage Area #2

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
.009
.011
.015
.027
.032
.015
.011
.009
.008
.007
.006
.006
.005
-005
-005
.004
.004
.004

[ejeNoNoNojoloNoNoooNolooN oo o oNoNooNoNolooNoNoNa]

.004
.004
.004
.005
.005
.005
.006
.006
.007
.008
009
.011
.015
.030
.028
015
.011
.009
.008
-007
006
.006
.005
-005
-005
.004
.004
.004

[ejeNoNoNojoloNoNoooNolooN oo o ooNooNoNolooNoNoNa]
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 28MAR17 TIME 11:47:23

ok % ok % X %

ok % ok X %

HEC-1 Inpu

Descriptio

Recurrence

Storm Dura

Date Compi

Total Area

8 10 OUTPUT CONTROL VARIA
IPRNT
IPLOT
QSCAL

IT HYDROGRAPH TIME DATA
NMIN

IDATE 28Ma

ITIME (o]

NQ 1

NDDATE 29

NDTIME 0

ICENT

COMPUTATION INTERV.
TOTAL TIME BA!

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

t Filename: 16196post2-D-DA2

Post-development 2-year Storm Event

Alternate D: Drainage Area #2

ok % ok X %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %

n: Casino Master Plan Alternative D Post-development Flow

Interval: 2 year
tion: 24 hours
led: 03/28/2017

at Point of Interest: 6.1

BLES
5 PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

1 MINUTES IN COMPUTATION INTERVAL
r17 STARTING DATE
000 STARTING TIME
800 NUMBER OF HYDROGRAPH ORDINATES
17 ENDING DATE
559 ENDING TIME
19 CENTURY MARK

AL .02 HOURS
SE  29.98 HOURS

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

KEAKA KAEAKA KAEAA AAKA AAA AAA AAA AAKA AAA AAAx AAKx AAAx AAKAx AAA AAKA AAAx AAAxA AAA AAK AAA AAK AAA AAA AAA AAA AAK AAd AAxd dhxd dhxdx dkdx dhxd kkxk



]
* *

* *

10 KK DA2

* *

T

11 KO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0

QSCAL 0.

PEAK
FLOW

OPERATION STATION

HYDROGRAPH AT
DA2

ISTAQ ELEMENT DT

(MIN)

DA2 MANE 1.00

15.

Post-development 2-year Storm Event
Alternate D: Drainage Area #2

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA
6-HOUR 24-HOUR 72-HOUR
12.12 2. 1. 1. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(CFS) (MIN) an) (MIN) (CFS) MIN)
14.75  727.00 1.99 1.00 14.75  727.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1289E+01 OUTFLOW= .1010E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

MAXTMUM TIME OF
STAGE MAX STAGE
VOLUME
an
1.99

-8558E-03 PERCENT ERROR=

21.6



ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

JUN 1998
VERSION 4.1

28MAR17 TIME 11:47:59

ok % ok X %

XXXXX

Post-development 10-year Storm Event
Alternate D: Drainage Area #2

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X

XXXXX
X X

XXXXX

X X X X X

X

XXX X XXX
XXX X XX X
XXX X X XX

XXXXXXX  XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

LINE ID....... 1....... 2 . 3. 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196postl10-D-DA2

2 ID Description: Casino Master Plan Alternative D Post-development Flow

3 ID Recurrence Interval: 10 year

4 ID Storm Duration: 24 hours

5 ID Date Compiled: 03/28/2017

6 ID Total Area at Point of Interest: 6.1

*
7 IT 1 28Marl7 0000 1800

8 10 5 0



IN 5

*

* DA2

* Casino Master Plan
KK DA2

KO 0

PB 3.608

PI 0.005 0.005
PI 0.005 0.005
Pl 0.005 0.005
Pl 0.006 0.006
PI 0.006 0.006
PI 0.006 0.006
Pl 0.007 0.007
Pl 0.007 0.007
PI 0.008 0.008
PI 0.009 0.009
Pl 0.010 0.010
Pl 0.012 0.012
PI 0.015 0.015
PI 0.021 0.022
PI 0.045 0.055
Pl 0.033 0.030
Pl 0.019 0.018
PI 0.014 0.014
PI 0.011 0.011
Pl 0.010 0.010
Pl 0.009 0.009
PI 0.008 0.008
PI 0.007 0.007
Pl 0.007 0.007
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.006 0.006
Pl 0.005 0.005
Pl 0.005 0.005
BA 0.0095

BF -5 -0.1
LS 0 80
UK 100 0.010
UK 100 0.010
RD 222 0.0030
ID....... 1....... 2...
RD 222 0.0030
RD 250 0.0030

.005
.005
.005
.006
.006
.006
.007
.008
.008
-009
.010
.012
.016
.023
.072
.028
.017
.013
.011
.010
-009
.008
.007
-007
-006
.006
.006
.005
-005

[ejeloNoNooojoooo oo oNooooNoo oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.030
0.020

0.005 0.005
0.005 0.005
0.005 0.006
0.006 0.006
0.006 0.006
0.007  0.007
0.007 0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.011 0.011
0.013 0.013
0.016 0.017
0.024 0.025
0.122 0.380
0.026 0.025
0.017 0.016
0.013 0.013
0.011 0.011
0.009 0.009
0.008 0.008
0.008 0.008
0.007  0.007
0.007 0.007
0.006 0.006
0.006 0.006
0.006 0.005
0.005 0.005
0.005 0.005
.05 99

5

95
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.008 TRAP
0.015 CIRC

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.017
.027
.089
.023
.016
.012
.011
-009
.008
-008
.007
-007
-006
.006
.005
-005
-005

[ejelojoNoooooooolooNooooN oo oo oo o oNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.013
.018
.029
.062
.022
.015
.012
.010
-009
.008
-007
.007
-006
-006
.006
.005
-005
-005

[ejelojoNoooNoloooNoooNooooN oo oo oo o oNoNoNe)

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.011
.014
.018
.032
.049
.021
.015
.012
.010
-009
.008
-007
.007
-006
-006
.006
.005
.005
-005

[ejelojoNoooNooooNoooNooooN oo oo oo o oNoNoNe)

Post-development 10-year Storm Event
Alternate D: Drainage Area #2

.005
.005
.006
.006
.006
.007
.007
.008
-009
.010
.012
.014
.019
.035
.042
.020
.015
.012
.010
-009
.008
.007
.007
-006
-006
.006
.005
.005

[ejeNoNoNojoloNoNoooNolooN oo o oNoNooNoNolooNoNoNa]

.005
.005
.006
.006
.006
.007
.007
.008
.009
.010
012
.014
.020
.039
.037
019
.014
.012
.010
-009
008
.007
.007
.006
.006
.006
.005
-005

[ejeNoNoNojoloNoNoooNolooN oo o ooNooNoNolooNoNoNa]
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Post-development 10-year Storm Event
Alternate D: Drainage Area #2

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 28MAR17 TIME 11:47:59

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196post10-D-DA2

Description: Casino Master Plan Alternative D Post-development Flow
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/28/2017

Total Area at Point of Interest: 6.1

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 28Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 29 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KEAKA KAEAKA KAEAA AAKA AAA AAA AAA AAKA AAA AAAx AAKx AAAx AAKAx AAA AAKA AAAx AAAxA AAA AAK AAA AAK AAA AAA AAA AAA AAK AAd AAxd dhxd dhxdx dkdx dhxd kkxk



]
* *

* *

10 KK DA2

* *

T

11 KO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0

QSCAL 0.

PEAK
FLOW

OPERATION STATION

HYDROGRAPH AT
DA2

ISTAQ ELEMENT DT

(MIN)

DA2 MANE 1.00

20.

Post-development 10-year Storm Event
Alternate D: Drainage Area #2

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA
6-HOUR 24-HOUR 72-HOUR
12.12 2. 1. 1. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(CFS) (MIN) an) (MIN) (CFS) MIN)
19.66  727.00 2.41 1.00 19.66  727.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .1709E+01 OUTFLOW= .1223E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

MAXTMUM TIME OF

STAGE MAX STAGE
VOLUME

an

2.41

-8608E-03 PERCENT ERROR=

28.4



Casino Master Plan

INFILTRATION TRENCH Job#16.0196.000
CALCULATIONS Calc'd By: K. Reagan, P.E.
Sharrah Dunlap Sawyer, Inc.

Date: March 2017

Proposed Earthen Infiltration Channel

Determine the capacity of the proposed channel toconvey flow to the existing sandy gravel layer
below the surface.

Using Darcy's Law: Q = A*k*i where: A = cross-sectional area, including space occupied by porous material
k = hydraulic conductivity
i = hydraulic gradient = h/d = drop in head / distance drop occurs
assume: minimum h = d; therefore, i=1.0

Table 11.1 (Soil Engineering, 4th Edition): k= 0.1 cm/s
k= (0.1 cm/s)*(0.03281 ft/cm) = 0.0033 ft/s
Calculate Q diverted to existing sandy gravel layer (Qp) A= 55360 sf
width of trench = 20 ft
Q= 181.6 cfs length of trench = 2768 ft
Alternative 2-year Peak Flow 10-year Peak Flow

A 60 80

B 39 53

C 60 80

D 38 52

As shown is the above table the proposed infiltration trench will be more than adequate to infiltrate
the 2- and 10-year storms for Altrenatives A, B, C, and D.






Post-development Subbasin Parameters

Subbasin:

Mean Subbasin Elevation (ft):
Subbasin Area (Sq. Mi.):
Subbasin Area (acres):

Land Use:

Pervious Curve Number:
Pervious Overland Length (ft):
Pervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland

n):

Pervious Area (%):

Impervious Overland Length (ft):
Impervious Overland Slope (ft/ft):

Pervious Overland Roughness (overland

n):

Impervious Area (%):
Ineffective Area (%):
Collector #1(street or rivulet):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #2 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):
Collector #3 (pipe or channel):
Length (ft):

Slope (ft/ft):

Roughness (Mannings n):
Representative Area (acres):
Width (ft)/Diameter (in) :
Sideslopes (ft/ft-H/V):

Basin E
414
0.06328125
40.5

Soil A:42% Soil D:42% 1-
Commercial/Highways/Par
king

Soil A:8% Soil D:8% 14-
Pasture/Parkland/Mowed
Grass

84
200

0.005
0.600

20
200
0.005
0.050

NO

NO
street
285
0.0050
0.030
3.00
2.0
15.0
pipe
900
0.0050
0.020
20.25
18.0

pipe
900
0.0050
0.020
40.50
24.0

Alternative E



Alternative E



ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

JUN 1998
VERSION 4.1

27MAR17 TIME 11:09:29

ok % ok X %

XXXXX

Post-development 2-year Storm Event
Alternative E

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X

XXXXX
X X

XXXXX

X X X X X

X

XXX X XXX
XXX X XX X
XXX X X XX

XXXXXXX  XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

LINE ID....... 1....... 2 . 3. 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196postE

2 ID Description: Casino Master Plan Alternative E Post-development Flow

3 ID Recurrence Interval: 2 year

4 ID Storm Duration: 24 hours

5 ID Date Compiled: 03/27/2017

6 ID Total Area at Point of Interest: 40.5

*
7 IT 1 27Marl7 0000 1800

8 10 5 0



IN 5

*

* Basin E

* Alternative E - Anderson, Ca

KK Basin

KO 0
PB  2.580
Pl 0.003
Pl 0.004
Pl 0.004
Pl 0.004
Pl 0.004
Pl 0.004
Pl 0.005
Pl 0.005
Pl 0.006
Pl 0.006
Pl 0.007
Pl 0.008
Pl 0.011
Pl 0.015
Pl 0.033
Pl 0.024
Pl 0.013
Pl 0.010
Pl 0.008
Pl 0.007
Pl 0.006
Pl 0.006
Pl 0.005
Pl 0.005
Pl 0.004
P1 0.004
P1 0.004
Pl 0.004
Pl 0.004
BA 0.0632
BF -3
LS 0
UK 200
UK 200
RD 285
ID....... 1
RD 900
RD 900

.003
.004
.004
.004
.004
.005
.005
.005
-006
.006
.007
-009
.011
.015
.040
.022
.013
.010
.008
.007
-006
-006
-005
.005
.004
.004
.004
.004
-004

[ejelojoNoooNoooooloNoooooN oo oo oo o oNoNoNe)

-0.1

0.005
0.005
0.0050

0.0050
0.0050

.003
.004
.004
.004
.004
.005
.005
.005
-006
.007
.007
-009
.011
.016
.052
.020
.012
-009
.008
.007
.006
.005
-005
-005
-004
.004
.004
-004
-004

[ejeloNoNoojooooo oo oNooooNo o oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.003 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.007  0.007
0.008 0.008
0.009 0.009
0.011 0.012
0.017 0.018
0.089 0.278
0.019 0.018
0.012 0.012
0.009 0.009
0.008 0.008
0.007 0.007
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.003
.05 99

27

73
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.031 CIRC
0.063 CIRC

.004
.004
.004
.004
.004
.005
.005
.005
.006
.007
.008
-009
.012
.020
.065
.017
.011
-009
-007
.007
-006
-005
-005
-005
-004
.004
.004
-004
-003

[ejelojoNoojoooooolo oo oooN oo oo oo o oNoNoNe)

.004
.004
.004
.004
.004
.005
.005
.006
.006
.007
.008
.010
.013
.021
.045
.016
.011
-009
-007
-006
-006
-005
.005
-005
-004
.004
.004
-004
-003

[ejelojoNooojoloooNoooNooooN oo oo oo o oNoNoNe)

.004
.004
.004
.004
.004
.005
.005
.006
-006
.007
.008
.010
.013
.023
-036
.015
.011
-009
-007
-006
-006
-005
.005
.005
-004
.004
.004
-004
-003

[ejelojoNoooNoooooooNoNoooN oo oo oo o oNoNoNe)

Post-development 2-year Storm Event

.004
.004
.004
.004
.004
.005
.005
.006
.006
.007
.008
.010
.014
.025
.030
.014
.010
.008
.007
.006
.006
.005
.005
.004
.004
.004
.004
.004

[ejeNoNoNooloNoNoooNoloo oo o oNoNooNoNolooNoNoNa]

.004
.004
.004
004
.004
.005
.005
.006
.006
.007
008
.010
.014
.028
.027
014
.010
.008
.007
.006
006
.005
.005
.004
.004
.004
.004
.004

[ejeNoNoNojoNoNoNooNoNoloo oo o ooNooNoNolooNoNoNa]
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Post-development 2-year Storm Event
Alternative E

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

RUN DATE  27MAR17 TIME 11:09:29 (916) 756-1104

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196postE

Description: Casino Master Plan Alternative E Post-development Flow
Recurrence Interval: 2 year

Storm Duration: 24 hours

Date Compiled: 03/27/2017

Total Area at Point of Interest: 40.5

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 27Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL -02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KEAKA KAEAA KAAA AEAA AAA AAA AAA AAA AAKA AAKA AAA AAA AAA AAA AAA AAA AAA AAAx KAk AAAx AAA AAA AAA AAA AAk AAk AAk AAxk dAhdh dhdx kdhk dkk kkk



]

* *

10 KK * Basin *
* *
E s e e e .
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL 0.
PEAK
OPERATION STATION FLOW
HYDROGRAPH AT
Basin 55.
1STAQ ELEMENT DT
(MIN)
Basin MANE 1.00

Post-development 2-year Storm Event
Alternative E

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA
6-HOUR 24-HOUR 72-HOUR
12.18 8. 4. 4. .06

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(CFS) (MIN) an) (MIN) (CFS) MIN)
54.50  731.00 1.52 1.00 54.50  731.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .7058E+01 OUTFLOW= .5118E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

MAXTMUM TIME OF
STAGE MAX STAGE
VOLUME
an
1.52

-5799E-02 PERCENT ERROR=

27.4



ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

JUN 1998
VERSION 4.1

27MAR17 TIME 11:08:51

ok % ok X %

XXXXX

Post-development 10-year Storm Event
Alternative E

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X

XXXXX
X X

XXXXX

X X X X X

X

XXX X XXX
XXX X XX X
XXX X X XX

XXXXXXX  XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

LINE ID....... 1....... 2 . 3. 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196postE

2 ID Description: Casino Master Plan Alternative E Post-development Flow

3 ID Recurrence Interval: 10 year

4 ID Storm Duration: 24 hours

5 ID Date Compiled: 03/27/2017

6 ID Total Area at Point of Interest: 40.5

*
7 IT 1 27Marl7 0000 1800

8 10 5 0



IN 5

*

* Basin E

* Alternative E - Anderson, Ca

KK Basin

KO 0
PB  3.362
Pl 0.004
Pl 0.005
Pl 0.005
Pl 0.005
Pl 0.006
Pl 0.006
Pl 0.006
Pl 0.007
Pl 0.007
Pl 0.008
Pl 0.009
P1 0.011
Pl 0.014
Pl 0.019
Pl 0.043
Pl 0.031
P1 0.017
Pl 0.013
Pl 0.011
Pl 0.009
Pl 0.008
Pl 0.007
Pl 0.007
Pl 0.006
Pl 0.006
P1 0.005
P1 0.005
Pl 0.005
Pl 0.005
BA 0.0632
BF -5
LS 0
UK 200
UK 200
RD 285
ID....... 1
RD 900
RD 900

.005
.005
.005
.005
.006
.006
.006
.007
.008
.008
.010
.011
.014
.020
.052
.029
.017
.013
.010
-009
.008
-007
.007
-006
-006
.005
.005
.005
-005

[elelojoNoooNoooooloNoooooNo o oo oo o oNoNoNe)

-0.1

0.005
0.005
0.0050

0.0050
0.0050

.005
.005
.005
.005
.006
.006
.006
.007
.008
.008
.010
.011
.015
.021
.068
.026
.016
.012
.010
-009
.008
-007
.007
-006
-006
.005
.005
.005
-005

[ejeloNoNooojoooo oo oNooooNoo oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.005 0.005
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.006 0.006
0.007 0.007
0.008 0.008
0.009 0.009
0.010 0.010
0.012 0.012
0.015 0.015
0.022 0.024
0.116  0.362
0.025 0.023
0.016 0.015
0.012 0.012
0.010 0.010
0.009 0.009
0.008 0.008
0.007  0.007
0.007 0.006
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.005 0.005
.05 99

27

73
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.031 CIRC
0.063 CIRC

.005
.005
.005
.005
.006
.006
.007
.007
.008
-009
.010
.012
.016
.025
.084
.022
.015
.012
.010
-009
.008
.007
-006
-006
-006
.005
.005
-005
-005

[ejelojoNoooooooolooNooooN oo oo oo o oNoNoNe)

.005
.005
.005
.005
.006
.006
.007
.007
.008
-009
.010
.012
.016
.027
-059
.021
.014
.011
.010
.008
.008
-007
-006
-006
-006
.005
.005
-005
-005

[ejelojoNoooNoloooNoooNooooN oo oo oo o oNoNoNe)

.005
.005
.005
.005
.006
.006
.007
.007
.008
-009
.010
.013
.017
-030
.047
.020
.014
.011
-009
.008
.007
-007
-006
-006
-006
.005
.005
.005
-005

[ejelojoNoooNooooNoooNooooN oo oo oo o oNoNoNe)

Post-development 10-year Storm Event

.005
.005
.005
.005
.006
.006
.007
.007
.008
-009
.011
.013
.018
.033
.040
.019
.014
.011
-009
.008
.007
.007
-006
-006
.005
.005
.005
.005

[ejeNoNoNojoloNoNoooNolooN oo o oNoNooNoNolooNoNoNa]

.005
.005
.005
.005
.006
.006
.007
.007
.008
.009
011
.013
.018
.037
.035
018
.013
.011
.009
.008
007
.007
.006
.006
-005
.005
.005
-005

[ejeNoNoNojoloNoNoooNolooN oo o ooNooNoNolooNoNoNa]
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Alternative E



Post-development 10-year Storm Event
Alternative E

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

RUN DATE 27MAR17 TIME 11:08:51 (916) 756-1104

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196postE

Description: Casino Master Plan Alternative E Post-development Flow
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/27/2017

Total Area at Point of Interest: 40.5

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 27Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL -02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KEAKA KAEAA KAAA AEAA AAA AAA AAA AAA AAKA AAKA AAA AAA AAA AAA AAA AAA AAA AAAx KAk AAAx AAA AAA AAA AAA AAk AAk AAk AAxk dAhdh dhdx kdhk dkk kkk



]

* *

10 KK * Basin *
* *
E s e e e .
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL 0.
PEAK
OPERATION STATION FLOW
HYDROGRAPH AT
Basin 76.
1STAQ ELEMENT DT
(MIN)
Basin MANE 1.00

Post-development 10-year Storm Event
Alternative E

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA
6-HOUR 24-HOUR 72-HOUR
12.17 12. 6. 5. .06

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(CFS) (MIN) an) (MIN) (CFS) MIN)
75.67  730.00 2.12 1.00 75.67  730.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .9563E+01 OUTFLOW= .7140E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

MAXTMUM TIME OF

STAGE MAX STAGE
VOLUME

an

2.12

-5988E-02 PERCENT ERROR=

25.3



ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

JUN 1998
VERSION 4.1

27MAR17 TIME 11:07:57

ok % ok X %

XXXXX

Post-development 100-year Storm Event
Alternative E

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X

XXXXX
X X

XXXXX

X X X X X

X

XXX X XXX
XXX X XX X
XXX X X XX

XXXXXXX  XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

LINE ID....... 1....... 2 . 3. 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196postE

2 ID Description: Casino Master Plan Alternative E Post-development Flow

3 ID Recurrence Interval: 100 year

4 ID Storm Duration: 24 hours

5 ID Date Compiled: 03/27/2017

6 ID Total Area at Point of Interest: 40.5

*
7 IT 1 27Marl7 0000 1800

8 10 5 0



IN 5

*

* Basin E

* Alternative E - Anderson, Ca

KK Basin

KO 0
PB 4.702
Pl 0.006
Pl 0.007
Pl 0.007
Pl 0.007
Pl 0.008
Pl 0.008
Pl 0.009
Pl 0.010
Pl 0.010
Pl 0.012
Pl 0.013
P1 0.015
Pl 0.019
Pl 0.027
Pl 0.060
P1 0.044
Pl 0.024
Pl 0.018
Pl 0.015
Pl 0.013
P1 0.011
Pl 0.010
Pl 0.009
Pl 0.009
Pl 0.008
P1 0.008
P1 0.007
Pl 0.007
Pl 0.006
BA 0.0632
BF -10
LS 0
UK 200
UK 200
RD 285
ID....... 1
RD 900
RD 900

.006
.007
.007
.007
.008
.008
.009
.010
.011
.012
.013
.016
.020
.028
.073
.040
.023
.018
.015
.013
.011
.010
-009
-009
.008
.008
.007
-007
-006

[elelojoNoooNoooooloNoooooNo o oo oo o oNoNoNe)

-0.1

0.005
0.005
0.0050

0.0050
0.0050

.006
.007
.007
.007
.008
.008
.009
.010
.011
.012
.014
.016
.020
-030
-096
.037
.023
.017
.014
.012
.011
.010
-009
-008
.008
.007
.007
-007
-006

[ejeloNoNooojoooo oo oNooooNoo oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.006 0.006
0.007  0.007
0.007  0.007
0.007  0.007
0.008 0.008
0.008 0.008
0.009 0.009
0.010 0.010
0.011 0.011
0.012 0.012
0.014 0.014
0.016 0.017
0.021 0.022
0.031 0.033
0.163  0.509
0.034 0.032
0.022 0.021
0.017 0.017
0.014 0.014
0.012 0.012
0.011 0.011
0.010 0.010
0.009 0.009
0.008 0.008
0.008 0.008
0.007  0.007
0.007  0.007
0.007  0.007
0.006 0.006
.05 99

27

73
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.031 CIRC
0.063 CIRC

.006
.007
.007
.007
.008
.008
.009
.010
.011
.012
.014
.017
.022
-036
.118
.030
.021
.016
.014
.012
.011
.010
-009
.008
-008
.007
.007
-007
-006

[ejelojoNoooooooolooNooooN oo oo oo o oNoNoNe)

.006
.007
.007
.008
.008
-009
.009
.010
.011
.012
.014
.017
.023
.038
.082
.029
.020
.016
.013
.012
.011
.010
-009
-008
.008
.007
.007
.007
-006

[ejelojoNoooNoloooNoooNooooN oo oo oo o oNoNoNe)

.006
.007
.007
.008
.008
.009
.009
.010
.011
.013
.015
.018
.024
.042
.065
.028
.019
.016
.013
.012
.010
.010
-009
.008
.008
.007
.007
.007
-006

[ejelojoNoooNooooNoooNooooN oo oo oo o oNoNoNe)

Post-development 100-year Storm Event

.006
.007
.007
.008
.008
.009
.009
.010
.011
.013
.015
.018
.025
.046
.055
.026
.019
.015
.013
.012
.010
-009
-009
.008
-008
.007
.007
.007

[ejeNoNoNojoloNoNoooNolooN oo o oNoNooNoNolooNoNoNa]

.007
.007
.007
.008
.008
.009
.009
.010
.011
.013
015
.019
.026
.052
.049
025
.018
.015
.013
.011
010
.009
.009
.008
.008
.007
.007
.007

[ejeNoNoNojoloNoNoooNolooN oo o ooNooNoNolooNoNoNa]
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Post-development 100-year Storm Event
Alternative E

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

RUN DATE 27MAR17 TIME 11:07:57 (916) 756-1104

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196postE

Description: Casino Master Plan Alternative E Post-development Flow
Recurrence Interval: 100 year

Storm Duration: 24 hours

Date Compiled: 03/27/2017

Total Area at Point of Interest: 40.5

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 27Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL -02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KEAKA KAEAA KAAA AEAA AAA AAA AAA AAA AAKA AAKA AAA AAA AAA AAA AAA AAA AAA AAAx KAk AAAx AAA AAA AAA AAA AAk AAk AAk AAxk dAhdh dhdx kdhk dkk kkk



]

* *

Post-development 100-year Storm Event
Alternative E

10 KK * Basin *
* *
E s e e e .
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
OPERATION STATION FLOW PEAK AREA
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
Basin 115. 12.17 17. 9. 7. .06
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK
(MIN) (CFS) (MIN) D) (MIN) (CFS) (MIN)
Basin MANE 1.00 114.16 730.00 2.95 1.00 114.16 730.00

CONTINUITY SUMMARY (AC-FT) - INF

*** NORMAL END OF HEC-1 ***

LOW= _0OO000E+00 EXCESS= .1393E+02 OUTFLOW= .9953E+01 BASIN STORAGE=

MAXTMUM TIME OF

STAGE MAX STAGE
VOLUME

an

2.95

-6113E-02 PERCENT ERROR=

28.5



ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 27MAR17 TIME 11:52:33

ok % ok X %

XXXXX

Post-development 2-year Storm Event
Alternative E: Drainage Area #1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X

XXXXX
X X

XXXXX

X X X X X

X

XXX X XXX
XXX X XX X
KX X X XXX

XXXXXXX  XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

LINE ID....... i 2. [C R 4. ..... 5....... 6. AR 8....... 9. ..... 10

ID HEC-1 Input Filename: 16196post-DE1l

ID Description:

ID Recurrence Interval:
Storm Duration:

ID Date Compiled:

ID Total

OUAWNPE
lw)

Casino Master Plan Alternative E Post-development Flow
2 year

24 hours

03/27/2017

Area at Point of Interest: 23.9



© 0o~

IT 1 27Marl7 0000
10 5 0 0
IN 5
* Basin E

* Alternative E - Anderson

KK Basin

KO 0

PB 2.581

Pl 0.003 0.003 0.003
Pl 0.004 0.004 0.004
PI 0.004 0.004 0.004
PI 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.007
PI 0.007 0.007 0.007
Pl 0.008 0.009 0.009
PI 0.011 0.011 0.011
Pl 0.015 0.015 0.016
Pl 0.033 0.040 0.052
PI 0.024 0.022 0.020
Pl 0.013 0.013 0.012
Pl 0.010 0.010 0.009
Pl 0.008 0.008 0.008
PI 0.007 0.007 0.007
Pl 0.006 0.006 0.006
Pl 0.006 0.006 0.005
Pl 0.005 0.005 0.005
Pl 0.005 0.005 0.005
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
Pl 0.004 0.004 0.004
BA 0.0373

BF -3 -0.1 1.05
LS 0 84 0
UK 200 0.005 0.600
UK 200 0.005 0.050
RD 285 0.0050 0.030
ID....... 1....... 2. 3

1800

, Ca

0.003 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.007 0.007
0.008 0.008
0.009 0.009
0.011 0.012
0.017 0.018
0.089 0.280
0.019 0.018
0.012 0.012
0.009 0.009
0.008 0.008
0.007  0.007
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.004
0.004 0.003
.05 99

20

80
0.005 TRAP
HEC-1 INPUT
....... 4.......5

.004
.004
.004
.004
.004
.005
.005
.005
.006
.007
.008
-009
.012
.020
.065
.017
.011
-009
.007
.007
-006
-005
-005
.005
.004
-004
-004
.004
.003

[ejeNoNoojoNoNooNooN oo o oloojoNooNoNoooNoNooNoNo}

.004
.004
.004
.004
.004
.005
.005
.006
.006
.007
.008
.010
.013
.021
.045
.016
.011
-009
.007
-006
-006
-005
-005
.005
.004
-004
-004
.004
.003

ejeNoNoojoNoNojoNooN oo o oloooNoNoNoNolooNoNooNoNo}

.004
.004
.004
.004
.004
.005
.005
-006
.006
.007
.008
.010
.013
.023
.036
.015
.011
-009
.007
-006
-006
.005
-005
.005
.004
-004
-004
.004
.003

[ejeNoNoojoNoNooN oo oo oNooo oo o oNolooNoNooNoNo}

Post-development 2-year Storm Event
Alternative E: Drainage Area #1

.004
.004
.004
.004
.004
.005
.005
.006
.006
.007
.008
.010
.014
.025
.030
.014
.010
.008
.007
-006
.006
-005
.005
.004
.004
.004
-004
.004

[eJoNoNoojoNooNoooo ool oo oo oofoN o oo oNooNa]

.004
004
.004
.004
.004
.005
.005
.006
006
.007
.008
.010
.014
028
.027
.014
.010
.008
007
-006
.006
-005
-005
.004
.004
004
-004
.004

[ejoNoNooloNoNoNoooooNo oo oo oofoN o oo oN oo Na]
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Post-development 2-year Storm Event
Alternative E: Drainage Area #1

48 RD 900 0.0050 0.020 0.025 CIRC 1.5 0
49 RD 900 0.0050 0.020 0.037 CIRC 2 0
50 Y4

ok % ok X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

RUN DATE  27MAR17 TIME 11:52:33 (916) 756-1104

ok % ok kX %
ok % ok kX %
ok % ok kX %

HEC-1 Input Filename: 16196post-DE1

Description: Casino Master Plan Alternative E Post-development Flow
Recurrence Interval: 2 year

Storm Duration: 24 hours

Date Compiled: 03/27/2017

Total Area at Point of Interest: 23.9

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 27Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET



SURFACE AREA

Post-

ACRES

development 2-year Storm Event
Alternative E: Drainage Area #1

TEMPERATURE DEGREES FAHRENHEIT
KhkAh Khhh KAk KAk h hkh Khhk khk hhkh Ak khhk KAhh hhkh hkAh khhk Khh hhkh hhh KAk hhkh hkh hhhk kAhk khhkh hkh khk khk hkh hkkh khk khk hkkh hkk Kk
B e e
* *
10 KK * Basin *
E e
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
OPERATION STATION FLOW PEAK AREA
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
Basin 35. 12.18 5. 3. 2. .04
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
I1STAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN)
Basin MANE 1.00 35.24 731.00 1.71 1.00 35.24 731.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0OOOOE+00 EXCESS= .4342E+01 OUTFLOW= .3406E+01 BASIN STORAGE=

MAXTMUM TIME OF
STAGE MAX STAGE
VOLUME
an)
1.71

.3888E-02 PERCENT ERROR= 21.5



Post-development 2-year Storm Event
Alternative E: Drainage Area #1

*** NORMAL END OF HEC-1 ***



ok % ok % X %

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

JUN 1998
VERSION 4.1

27MAR17 TIME 11:53:26

ok % ok X %

XXXXX

Post-development 10-year Storm Event
Alternative E: Drainage Area #1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

ok % ok X %
ok % ok X %

XXXXXXX
X

X

XXXX

X

X

XXXXX
X X

XXXXX

X X X X X

X

XXX X XXX
XXX X XX X
XXX X X XX

XXXXXXX  XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

LINE ID....... 1....... 2 . 3. 4. . ... 5 ... 6. ... Teeaa 8. ... 9. ... 10

1 ID HEC-1 Input Filename: 16196post-DE1l

2 ID Description: Casino Master Plan Alternative E Post-development Flow

3 ID Recurrence Interval: 10 year

4 ID Storm Duration: 24 hours

5 ID Date Compiled: 03/27/2017

6 ID Total Area at Point of Interest: 23.9

*
7 IT 1 27Marl7 0000 1800

8 10 5 0



IN 5

*

* Basin E

* Alternative E - Anderson, Ca

KK Basin

KO 0
PB  3.364
Pl 0.004
Pl 0.005
Pl 0.005
Pl 0.005
Pl 0.006
Pl 0.006
Pl 0.006
Pl 0.007
Pl 0.007
Pl 0.008
Pl 0.009
P1 0.011
Pl 0.014
Pl 0.019
Pl 0.043
Pl 0.031
P1 0.017
Pl 0.013
Pl 0.011
Pl 0.009
Pl 0.008
Pl 0.007
Pl 0.007
Pl 0.006
Pl 0.006
P1 0.005
P1 0.005
Pl 0.005
Pl 0.005
BA 0.0373
BF -5
LS 0
UK 200
UK 200
RD 285
ID....... 1
RD 900
RD 900

.005
.005
.005
.005
.006
.006
.006
.007
.008
.008
.010
.011
.014
.020
.052
.029
.017
.013
.010
-009
.008
-007
.007
-006
-006
.005
.005
.005
-005

[elelojoNoooNoooooloNoooooNo o oo oo o oNoNoNe)

-0.1

0.005
0.005
0.0050

0.0050
0.0050

.005
.005
.005
.005
.006
.006
.006
.007
.008
.008
.010
.011
.015
.021
.068
.026
.016
.012
.010
-009
.008
-007
.007
-006
-006
.005
.005
.005
-005

[ejeloNoNooojoooo oo oNooooNoo oo oo o oNoNoNe)

1.05

0.600
0.050
0.030

0.020
0.020

0.005 0.005
0.005 0.005
0.005 0.005
0.005 0.005
0.006 0.006
0.006 0.006
0.006 0.006
0.007 0.007
0.008 0.008
0.009 0.009
0.010 0.010
0.012 0.012
0.015 0.015
0.022 0.024
0.116 0.364
0.025 0.023
0.016 0.015
0.012 0.012
0.010 0.010
0.009 0.009
0.008 0.008
0.007  0.007
0.007 0.006
0.006 0.006
0.006 0.006
0.005 0.005
0.005 0.005
0.005 0.005
0.005 0.005
.05 99

20

80
0.005 TRAP
HEC-1 INPUT
....... 4.......5
0.025 CIRC
0.037 CIRC

.005
.005
.005
.005
.006
.006
.007
.007
.008
-009
.010
.012
.016
.025
.084
.022
.015
.012
.010
-009
.008
.007
-006
-006
-006
.005
.005
-005
-005

[ejelojoNoooooooolooNooooN oo oo oo o oNoNoNe)

.005
.005
.005
.005
.006
.006
.007
.007
.008
-009
.010
.012
.016
.027
-059
.021
.014
.011
.010
.008
.008
-007
-006
-006
-006
.005
.005
-005
-005

[ejelojoNoooNoloooNoooNooooN oo oo oo o oNoNoNe)

.005
.005
.005
.005
.006
.006
.007
.007
.008
-009
.010
.013
.017
-030
.047
.020
.014
.011
-009
.008
.007
-007
-006
-006
-006
.005
.005
.005
-005

[ejelojoNoooNooooNoooNooooN oo oo oo o oNoNoNe)

Post-development 10-year Storm Event
Alternative E: Drainage Area #1

.005
.005
.005
.005
.006
.006
.007
.007
.008
-009
.011
.013
.018
.033
.040
.019
.014
.011
-009
.008
.007
.007
-006
-006
.005
.005
.005
.005

[ejeNoNoNojoloNoNoooNolooN oo o oNoNooNoNolooNoNoNa]

.005
.005
.005
.005
.006
.006
.007
.007
.008
.009
011
.013
.018
.037
.035
018
.013
.011
.009
.008
007
.007
.006
.006
-005
.005
.005
-005

[ejeNoNoNojoloNoNoooNolooN oo o ooNooNoNolooNoNoNa]
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Post-development 10-year Storm Event
Alternative E: Drainage Area #1

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

RUN DATE 27MAR17 TIME 11:53:26 (916) 756-1104

ok % ok % X %
ok % ok X %
ok % ok X %
ok % ok X %

HEC-1 Input Filename: 16196post-DE1

Description: Casino Master Plan Alternative E Post-development Flow
Recurrence Interval: 10 year

Storm Duration: 24 hours

Date Compiled: 03/27/2017

Total Area at Point of Interest: 23.9

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 27Marl7 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28 17 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE  29.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KEAKA KAEAKA KAEAA AAKA AAA AAA AAA AAKA AAA AAAx AAKx AAAx AAKAx AAA AAKA AAAx AAAxA AAA AAK AAA AAK AAA AAA AAA AAA AAK AAd AAxd dhxd dhxdx dkdx dhxd kkxk



]

* *

10 KK * Basin *
* *
E s e e e .
11 KO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL 0.
PEAK
OPERATION STATION FLOW
HYDROGRAPH AT
Basin 49.
1STAQ ELEMENT DT
(MIN)
Basin MANE 1.00

Post-development 10-year Storm Event
Alternative E: Drainage Area #1

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA
6-HOUR 24-HOUR 72-HOUR
12.17 7. 4. 3. .04

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK
(CFS) (MIN) an) (MIN) (CFS) MIN)
48.79  730.00 2.07 1.00 48.79  730.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OOOOE+00 EXCESS= .5842E+01 OUTFLOW= .4122E+01 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

MAXTMUM TIME OF

STAGE MAX STAGE
VOLUME

an

2.07

-3957E-02 PERCENT ERROR=

29.4



Casino Master Plan
INFILTRATION TRENCH Job#16.0196.000
CALCULATIONS Calc'd By: K. Reagan, P.E.

Sharrah Dunlap Sawyer, Inc.
Date:March 2017
DE#1

Determine the capacity of the proposed rock trench to convey flow to the existing sandy gravel
layer below the surface.

Using Darcy's Law: Q = A*k*i where: A = cross-sectional area, including space occupied by porous material
k = hydraulic conductivity
i = hydraulic gradient = h/d = drop in head / distance drop occurs

assume: minimum h = d; therefore, i = 1.0

Table 11.1 (Soil Engineering, 4th Edition): k= 0.1 cm/s
k= (0.1 cm/s)*(0.03281 ft/cm) = 0.0033 ft/s
Calculate Q diverted to existing sandy gravel layer (Qp) A= 11700 sf
width of trench = 5 ft
Q= 38.4 cfs length of trench = 2340 ft

The calculated 2-year peak flow for Alternative E is 35 cubic feet per second and the 10-year peak flow is 49 cubic
feet per second. As shown in the above calculation the proposed infiltration trench is adequately sized to infiltrate
the 2-year peak storm.



Appendix B

Grading and Earthwork Calculations




Page 1 Oof 1
Job No. 16.0196.000

Calc 1S Checked Date 04/13/17
Job Name Casino Alternative A

Alternative 'A' - Redding Racnheria Casino Master Plan Preliminary Earthwork Calculations

Area Cut (Yd® Fill (vd®) *Adi. Fill (Yd®) Adi. Net (Yd®)

Onsite Earthwork 56,000 82,000 94,300 38,300 FILL

Offsite Drainage 38,000 0 0 38,000 CuUT

Total 94,000 82,000 94,300 300 Short Material
*Notes:

1. The adjusted fill volumes are assuming a 15% shrinkage factor

2. The site was boken into two portions, the Onsite Earthwork consists of the buildings, parking areas, access road and trapezoidal channel east of the
access road. The Offsite drainage include the trapezoidal channel and infiltration wet pond west of the access road.

Civil Engineering | Structural De:
ockheed Drive Redding, CA 96002 530.221.1792 voice

330.221.8369 fax  info@s

P:\proj\p\16196\MISC CALCS\REPORT EARTHWORK-its.xls

Senginesring, com



Page 1 Oof 1
Job No. 16.0196.000

Calc 1S Checked Date 04/13/17
Job Name Casino Alternative B

Alternative 'B' - Redding Racnheria Casino Master Plan Preliminary Earthwork Calculations

Area Cut (Yd® Fill (vd®) *Adi. Fill (Yd®) Adi. Net (Yd®)

Onsite Earthwork 46,000 70,000 80,500 34,500 FILL

Offsite Drainage 34,000 0 0 34,000 CuUT

Total 80,000 70,000 80,500 500 Short Material
*Notes:

1. The adjusted fill volumes are assuming a 15% shrinkage factor

2. The site was boken into two portions, the Onsite Earthwork consists of the buildings, parking areas, access road and trapezoidal channel east of the
access road. The Offsite drainage include the trapezoidal channel and infiltration wet pond west of the access road.

Civil Engineering | Structural De:
ockheed Drive Redding, CA 96002 530.221.1792 voice

330.221.8369 fax  info@s

P:\proj\p\16196\MISC CALCS\REPORT EARTHWORK-its.xls

Senginesring, com



Page 1 Oof 1
Job No. 16.0196.000

Calc 1S Checked Date 04/13/17
Job Name  Casino Alternative C

Alternative 'C' - Redding Racnheria Casino Master Plan Preliminary Earthwork Calculations

Area Cut (Yd® Fill (vd®) *Adi. Fill (Yd®) Adi. Net (Yd®)

Onsite Earthwork 56,000 82,000 94,300 38,300 FILL

Offsite Drainage 38,000 0 0 38,000 CuUT

Total 94,000 82,000 94,300 300 Short Material
*Notes:

1. The adjusted fill volumes are assuming a 15% shrinkage factor

2. The site was boken into two portions, the Onsite Earthwork consists of the buildings, parking areas, access road and trapezoidal channel east of the
access road. The Offsite drainage include the trapezoidal channel and infiltration wet pond west of the access road.

Civil Engineering | Structural De:
ockheed Drive Redding, CA 96002 530.221.1792 voice

330.221.8369 fax  info@s

P:\proj\p\16196\MISC CALCS\REPORT EARTHWORK-its.xls

Senginesring, com



Page 1 Oof 1
Job No. 16.0196.000

Calc 1S Checked Date 04/13/17
Job Name  Casino Alternative D

Alternative 'D' - Redding Racnheria Casino Master Plan Preliminary Earthwork Calculations

Area Cut (Yd® Fill (vd®) *Adi. Fill (Yd®) Adi. Net (Yd®)

Onsite Earthwork 42,000 65,000 74,750 32,750 FILL

Offsite Drainage 33,000 0 0 33,000 CuUT

Total 75,000 65,000 74,750 250 Excess Material
*Notes:

1. The adjusted fill volumes are assuming a 15% shrinkage factor

2. The site was boken into two portions, the Onsite Earthwork consists of the buildings, parking areas, access road and trapezoidal channel east of the
access road. The Offsite drainage include the trapezoidal channel and infiltration wet pond west of the access road.

Civil Engineering | Structural De:
ockheed Drive Redding, CA 96002 530.221.1792 voice

330.221.8369 fax  info@s

P:\proj\p\16196\MISC CALCS\REPORT EARTHWORK-its.xls

Senginesring, com



Page 1 Oof 1

Job No. 16.0196.000

Calc 1S Checked

Date 04/13/17

Job Name  Casino Alternative E

Alternative 'E' - Redding Racnheria Casino Master Plan Preliminary Earthwork Calculations

Area Cut (Yd® Fill (vd®) *Adi. Fill (Yd®) Adi. Net (Yd®)

Onsite Earthwork 18,000 120,000 138,000 120,000  FILL
Detention/Infiltration 120,000 0 0 120,000 CUT

Total 138,000 120,000 138,000 0 Short Material
*Notes:

1. The adjusted fill volumes are assuming a 15% shrinkage factor

2. The site was boken into two portions, the Onsite Earthwork consists of the buildings, parking areas, access road and trapezoidal channel east of the
access road. The Offsite drainage include the trapezoidal channel and infiltration wet pond west of the access road.

Civil Engineering | Structural De:
ockheed Drive Redding, CA 96002 530.221.1792 voice

330.221.8369 fax  info@s

P:\proj\p\16196\MISC CALCS\REPORT EARTHWORK-its.xls

Senginesring, com



Appendix C

Retention / Infiltration Pond Sizing Calculations




Alternative A Pond Sizing

1-year runoff:
2-year runoff:

85 percentile storm:

85% Volume
Pond Volume =

1.24 inches

1.43 inches
1.34 inches

320809 cubic feet

641617 cubic feet

Alternative B Pond Sizing

1-year runoff:
2-year runoff:

85 percentile storm:

85% Volume
Pond Volume =

1.00 inches
1.10 inches

1.05 inches

252321 cubic feet

504643 cubic feet

Alternative C Pond Sizing

1-year runoff:
2-year runoff:

85 percentile storm:

85% Volume
Pond Volume =

1.24 inches
1.43 inches

1.34 inches

320809 cubic feet

641617 cubic feet

Alternative D Pond Sizing

1-year runoff:
2-year runoff:

85 percentile storm:

85% Volume
Pond Volume =

6590 Lockheed Drive Redding, CA 96002

Note:

Project Area:

Note:

Project Area:

Note:

Project Area:

Page 1 Of 1
Job No. 16.0196.000

Calc IS Checked Date 03/27/17

Job Nar Casino - Wet Pond Sizing

The pool volume of the Wet Pond shall be twice the volume of the 85
percentile storm (Per CASQA California Stormwater BMP Handbook)

66.2 acres

The pool volume of the Wet Pond shall be twice the volume of the 85
percentile storm (Per CASQA California Stormwater BMP Handbook)

66.2 acres

The pool volume of the Wet Pond shall be twice the volume of the 85
percentile storm (Per CASQA California Stormwater BMP Handbook)

66.2 acres

0.92 inches Note: The pool volume of the Wet Pond shall be twice the volume of the 85
0.95 inches percentile storm (Per CASQA California Stormwater BMP Handbook)
0.94 inches
Project Area: 66.2 acres
224686 cubic feet
449372 cubic feet
Civil Engineering | Structural Design | Landscape Architecture | Planning | Surveying | Presentation Graphics

530.221.1792 voice 530.221.8369 fax  info@sdsengineering.com
















































Appendix D

Drainage Structure Sizing




Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Alternative A: Drainage Area #1

Circular Highlighted
Diameter (ft) = 3.00 Depth (ft) =
Q (cfs) =
Area (sqft) =
Invert Elev (ft) = 100.00 Velocity (ft/s) =
Slope (%) = 0.50 Wetted Perim (ft) =
N-Value = 0.012 Crit Depth, Yc (ft) =
Top Width (ft) =
Calculations EGL (ft) =
Compute by: Known Q
Known Q (cfs) = 47.00
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 — 3.00
////’ 7 \\\\\
102.00 // — \\ 2.00
101.00 \ / 1.00
100.00 —— 0.00
99.00 -1.00
0 1 2 3 4 5

Reach (ft)

Friday, Apr 7 2017

2.27
47.00
5.74
8.19
6.33
2.24
2.57
3.31



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Alternative A: Drainage Areas #2 and #4

Friday, Apr 7 2017

Circular Highlighted
Diameter (ft) = 2.00 Depth (ft) = 1.37
Q (cfs) = 14.00
Area (sqft) = 2.29
Invert Elev (ft) = 100.00 Velocity (ft/s) = 6.10
Slope (%) = 0.50 Wetted Perim (ft) = 3.90
N-Value = 0.012 Crit Depth, Yc (ft) = 1.35
Top Width (ft) = 1.86
Calculations EGL (ft) = 1.95
Compute by: Known Q
Known Q (cfs) = 14.00
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50
102.00 2.00
101.50 // A4 \\ 1.50
101.00 1.00
100.50 \ / 0.50
100.00 0.00
99.50 -0.50
0 1 2 3

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Apr 7 2017

Alternative A: Drainage Area #3

Circular Highlighted
Diameter (ft) = 2.50 Depth (ft) = 1.40
Q (cfs) = 19.00
Area (sqft) = 2.84
Invert Elev (ft) = 100.00 Velocity (ft/s) = 6.69
Slope (%) = 0.50 Wetted Perim (ft) = 4.24
N-Value = 0.012 Crit Depth, Yc (ft) = 1.48
Top Width (ft) = 2.48
Calculations EGL (ft) = 2.10
Compute by: Known Q
Known Q (cfs) = 19.00
Elev (ft) Section Dep
103.00 3.00
102.50 ,\ 2.50
102.00 / \ 2.00
101.50 \vg \ 1.50
101.00 J 1.00
100.50 \ / 0.50
100.00 \/ 0.00
99.50 -0.5(
0 1 2 3 4 5

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Apr 7 2017

Alternative B: Drainage Area #1

Circular Highlighted
Diameter (ft) = 2.50 Depth (ft) = 1.45
Q (cfs) = 20.00
Area (sqft) = 2.96
Invert Elev (ft) = 100.00 Velocity (ft/s) = 6.75
Slope (%) = 0.50 Wetted Perim (ft) = 4.34
N-Value = 0.012 Crit Depth, Yc (ft) =152
Top Width (ft) = 2.47
Calculations EGL (ft) = 2.16
Compute by: Known Q
Known Q (cfs) = 20.00
Elev (ft) Section Dep
103.00 3.00
102.50 ,\ 2.50
102.00 / \ 2.00
101.50 — — \ 1.50
101.00 ) 1.00
100.50 \ / 0.50
100.00 \/ 0.00
99.50 -0.5(
0 1 2 3 4 5

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Apr 7 2017

Alternative D: Drainage Area #1

Circular Highlighted
Diameter (ft) = 2.50 Depth (ft) = 2.10
Q (cfs) = 32.00
Area (sqft) = 4.40
Invert Elev (ft) = 100.00 Velocity (ft/s) = 7.27
Slope (%) = 0.50 Wetted Perim (ft) = 5.80
N-Value = 0.012 Crit Depth, Yc (ft) = 1.93
Top Width (ft) = 1.83
Calculations EGL (ft) = 2.92
Compute by: Known Q
Known Q (cfs) = 32.00
Elev (ft) Section Dep
103.00 3.00
102.50 ,\ 2.50
/ ~ AN
102.00 / = \ 2.00
101.50 ’ 1.50
101.00 l 1.00
100.50 \ / 0.50
100.00 \/ 0.00
99.50 -0.5(
0 1 2 3 4 5

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Apr 7 2017

Alternative D: Drainage Area #2

Circular Highlighted
Diameter (ft) = 2.50 Depth (ft) = 1.45
Q (cfs) = 20.00
Area (sqft) = 2.96
Invert Elev (ft) = 100.00 Velocity (ft/s) = 6.75
Slope (%) = 0.50 Wetted Perim (ft) = 4.34
N-Value = 0.012 Crit Depth, Yc (ft) =152
Top Width (ft) = 2.47
Calculations EGL (ft) = 2.16
Compute by: Known Q
Known Q (cfs) = 20.00
Elev (ft) Section Dep
103.00 3.00
102.50 ,\ 2.50
102.00 / \ 2.00
101.50 — — \ 1.50
101.00 ) 1.00
100.50 \ / 0.50
100.00 \/ 0.00
99.50 -0.5(
0 1 2 3 4 5

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Alternative E: Drainage Area #1

Circular Highlighted
Diameter (ft) = 3.00 Depth (ft) =
Q (cfs) =
Area (sqft) =
Invert Elev (ft) = 100.00 Velocity (ft/s) =
Slope (%) = 0.50 Wetted Perim (ft) =
N-Value = 0.012 Crit Depth, Yc (ft) =
Top Width (ft) =
Calculations EGL (ft) =
Compute by: Known Q
Known Q (cfs) = 49.00
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 — 3.00
/ - \
102.00 // \\ 2.00
101.00 \ / 1.00
100.00 —— 0.00
99.00 -1.00
0 1 2 3 4 5

Reach (ft)

Monday, Apr 10 2017

2.36
49.00
5.98
8.20
6.56
2.28
2.45
3.41



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Proposed Earthen Infiltration Channel

Friday, Apr 7 2017

Trapezoidal Highlighted

Bottom Width (ft) = 20.00 Depth (ft) = 4.28

Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 700.00

Total Depth (ft) = 5.00 Area (sqft) = 122.24

Invert Elev (ft) = 100.00 Velocity (ft/s) = 573

Slope (%) = 0.40 Wetted Perim (ft) = 39.14

N-Value = 0.035 Crit Depth, Yc (ft) = 3.03

Top Width (ft) = 37.12

Calculations EGL (ft) = 4.79

Compute by: Known Q

Known Q (cfs) = 700.00

Elev (ft) Section Depth (ft)
106.00 6.00
105.00 5.00

N4

104.00 \ — 4.00
103.00 \ / 3.00
102.00 \ / 2.00
101.00 1.00
100.00 0.00

99.00 -1.00

0 5 10 15 20 25 30 35 40 45 50

Reach (ft)
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