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1.0 INTRODUCTION

1.1 Purpose and Scope
The State Route 41 bridge at the Kings River near the town of
Stratford will be replaced. The project is deemed needed due to
structural reasons, even after recent reinforcements have been made.

1.2 Project Description
"The proposed bridge will be replaced, and remain along the same
alignment as the existing bridge. An incremental precast slab bridge
will be used.

All elevations will be based on new surveys datum different than As-
Builts. The proposed bridge profile is expected to remain the same as
the existing bridge profile. The bridge soffit elevations of the existing
and proposed bridges are 195.94ft and 195.15ft respectively. The
water surface elevation for the existing and proposed bridges will not
change, and remain at 187.13ft. The proposed bridge will be
approximately 3301t long, 43.5f1 wide, and 4.5t depth (2ft deck depth
and 2.5ft bent cap depth). It will have 8 spans with 2ft diameter CISS
piles.

The existing bridge is approximately 3.25ft deep (1.16ft deck depth
and 2.09ft bent cap depth), 2601t long, 46ft wide, and has 12 spans.
Bridge trestles may be placed on both sides of the existing bridge
during construction. Trestles will minimize impact to the flow of
water underneath the bridge. Although the existing bridge has
scuppers along easlern and western sides, the proposed bridge will not
have any scuppers. Bridge deck drains will carry deck water to each
bridge corner, then downdrains will carry water toward the river.
Rock Slope Protection may be used at downdrain outlets.

1.3 Project Background
The existing bridge had some reinforcement work recently done due to
structural reasons. Additional work is deemed needed despite that.
Two options were considered, to either improve the existing bridge
more exlensively, or to replace it completely. Re-alignments of the
proposed bridge were also considered in addition to the original
alignment, a western alignment and an eastern alignment. The
decision was to replace the bridge using the same alignment,

2.0 SITE CHARACTERISTICS

2.1 Climate
The nearest larger town to the project site with significant climate




information is Lemoore, California. Lemoore is approximately eight

miles towards the north. Lemoore terrain is similar to the project site,
quite flat with no mountains. There is no snow in the vicinity. There
are also no high winds.

Lemoore has an annual high temperature of 77.8 degrees Fahrenheit,
occurring around July and August. Monthly average high
temperatures during these months are just shy of 100 degrees
Fahrenheit. The annual low temperature is 46.8 degrees Fahrenheit,
occurring around December and January. The monthly low
temperatures during these months are 34 and 36 degrees Fahrenheit
respectively.

The least amounts of monthly rainfall occur in June, July, and August.
Rainfall during these months are far below 0.25 inch. The most
monthly rainfalls occur from January to March, averaging around 1.5
inches. December rainfall is a little below 1.0 inch.

2.2 Topography
Besides the very small town of Stratford, the surrounding land is all
used for farming. The terrain is relatively flat. There are larger hills
far away to the west, southwest, and south.

The project bridge crosses over the Kings River, which feeds into
farmland irrigation canals as well as o Tulare Lake. The lake is
normally dry and has no significant water.

The Watermaster for Kings River Water Association (KRWA) has
much information about water flow and use in the area. He
commenied that the period from May 1 to August 31 may have 700cfs
to 800cfs of water flowing under the bridge, depending on rain.
Empire 1 weir upstream of the bridge, with four diversions, is said to
allocate water going to the bridge. Empire 2 weir downstream of the
bridge is said to have four allocations of its own, Blakeley Canal,
Tulare Lake, Kings River 2, and Crabtree. The Watermaster said
Crabtree has small flow and is only approximately 20cfs. He stated
some farmers use drip irrigation methods, so any turbidity during
construction may affect them, Farmers are noted to regularly pump
ground water to the surface. KRWA administers water rights. Its
hydrographers also record water flow volumes at each of the
downstream Empire 2 weir releases. The Watermaster, however, is
reluctant to disclose water flow volumes at the Empire 2 weirs despite
Caltrans requests. He did mention that some ground subsidence has
occurred, though no subsidence measurements are known to have been
taken.




The main source of water for the Kings River is the Pine Flat Lake
dam, approximately 50 miles away. Water distribution for the Kings
River is quite extensive. There are over 25 jurisdictions and water
recipient entities. The Kings River water volume at the bridge is very
high during the peak farm irrigation season of "coordinated" water use
from May 1 to September 15. Farmers also continue to use
"uncoordinated"” water after September 15. The lowest water flow for
the year is generally from September through December, after the peak
irrigation season and before the larger rainfalls.

Water is always ponded year-round at the bridge. This is due to the
downstream Empire 2 weirs holding back water. The maximum depth
of ponded water is regulated by releasing water downstream. The
minimum ponding water depth is not regulated, thus seepage into the
ground and evaporation are the only contributors to the water level
going down,

Army Corp Of Engineers and Kings River Conservancy District
(KRCD)} are involved in determining flood release times and volumes
during heavy rains. KRCD jurisdiction is only west of the bridge.

2.3 Designated Floodplains
The project bridge vicinity is in FEMA Flood Insurance Rate Map
(FIRM) Zone A. This zone is expected to be inundated during the
100year flood, with no flood elevations determined. On the west side
of State Route 41, from the project bridge up to approximately 1.0
mile northeast, some buildings and farmland are currently expected to
be inundated. On the east side of State Route 41, up to approximately
1.0 mile northeast of the project bridge, some buildings and farmland
are also currently expected 1o be inundated. The bridge is higher than
the connecting roadways. There is no history of the bridge
overtopping.

The Kings River is also under the jurisdiction of the Central Valley
Flood Protection Board (CVFPB), and a normal permit is required for
bridge work. CVFPB construction window restricts work from
November 1 to July 15 of each year. Any work within this restricted
window will need a Variance Permit. CVFPB designates 100yr design
water flow for the bridge as 3,200 fps with 2.0ft minimum freeboard.
Kings River Conservation District is the Local Maintaining Agency for
reviewing CVFPB permit applications.

The 100yr storm water surface elevation is approximately 187.13ft for
both the proposed and existing bridges. The soffit elevations for the
proposed bridge and the existing bridge are 195.15ft and 195.944t
respectively. Freeboard from the soffit for the proposed bridge is




8.02ft, while it is 8.81ft for the existing bridge. Minimum freeboard of
2.0ft is met for the proposed bridge. There are no drift issues.

3.0 PROJECT CONCLUSIONS

3.1 Risk Assessment

The risk of the project on the 100yr floodplain is considered low after
construction. The use of bridge trestles will minimize the impact of
waterflow under the bridge during construction. The proposed bridge,
even though longer and deeper, will not significantly impact the Kings
River. This is due to the larger, but fewer, piers being in the water.
Minimum freeboard will be met. No additional buildings or farmland
will be affected.

3.2 Summary
The scope of the project is bridge replacement. Although the proposed
bridge is longer and deeper than the existing bridge, the risk to the
100yr flood plain is low. There is no expected significant impact to
the Kings River water flow elevation. The minimum freeboard will
still be met. No additional buildings or farmland will be affected.

Study Prepared by:

Powell Yang, PE
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Technical Information For Location Hydraulic Study

Dist, 6 Co.__ KIN Rie. 41
EA._06-0V1100 Bridge Number, 45-0007

Floodplain Description:

The project area comprises FEMA Flood Insurance Rate Map (FIRM) Zone A. The
scope of the project involves bridge replacement. The project should pose no
significant impact on the flood zone.

1. Description of Proposal (include any physical batriers i.e. concrete barriers, soundwalls, etc.
and design elements to minimize floodplain impacts)

The existing bridge will be replaced. It is approximately 3.25ft deep (1.16ft deck and
2.091t bent cap), 2601t long, 46_ft wide, and has 12 spans. The existing bridge has
scuppers at both east and west sides. It was also recently reinforced. The existing
bridge piers will be removed at least 3 ft below the bottom of the river.

The proposed bridge will be incremental precast with approximately a 4.5f depth (2ft
deck and 2.5ft bent cap), 330ft long, 43.5ft wide, and have 8 spans. It will have larger
piers of 2ft diameter, but fewer of them. The proposed bridge deck water will po to
deck drains, get piped to the four corners, and ultimately go into the river via
downdrains. The proposed bridge profile will not be changed from the existing bridge
profile. The proposed soffit elevation will be 195.15ft while the existing elevation is
195.94ft, having respective freeboards of 8.02ft and 8.81ft. The required minimum
freeboard is 2ft.

2. ADT:

Current 10, 800 Projected 13,900

3. Hydraulic Data;

Base Fload

Q100=__ 3,200 ofs WSE100=__ 187.13 ft
The flood of record, if greater than Q100

Q= cfs WSE= ft
Are NFIP maps available?

Yes x No

Are NFIP studies available?
Yes ~ Neo x

Yes No
Is the highway location alternative within a regulatory floodway? X




5. Attach map with flood limits outlined showing all building or other improvements within the
base floodplain.

Potential Q100 backwater damages: Yes No

A. Residences? X
B. Other Bldgs? X
C. Crops? X
D. Natural and beneficial Floodplain values? X

6. Type of Traffic: Yes No
A. Emergency supply or evacuation route? _Xx
B. Emergency vehicle access? X
C. Practicable detour available? X
D. School bus or mail route? X

7. Estimated duration of traffic interruption for 100-yearevent 0  hours.

8. Estimated value of Q100 flood damages (if any) — moderate risk level.

A. Roadway b 0
B. Property $ 0
Total $ 0

9. Assessment of Level of Risk
Low_ x Moderate High

For High Risk projects, during design phase, additional Design Study
Risk Analysis may be necessary to determine design alternative.
/)

PREPARED/BY: / |
"%w //_,M/"' /C’/Jo //([

Signaturg/Z Dist. Hydraulic Engineer " Date

(Item .l{nbers 3,4,5,7,9)

Is there any longitudinal encroachment, significant encroachment, or any support of incompatible
Floodplain development? No_x  Yes

If yes, provide evaluation and discussion of practicability of alternatives in accordance with 23
CFR 650.113

Information developed to comply with the Federal requirement for the Location Hydraulic Study
Shall be retained in the project files.

Signature — Dist. P
(Item numbers 1,(2,



FLOODPLAIN EVALUATIONS REPORT SUMMARY

Dist. 6 Co. FRE Rte. 41 PM. 31.6/33.1
Project No. _ EA 06-0V110 Bridge No. 45-0007
Limit:

The bridge replacement project scope will only involve the bridge and the approach roadway transitions.
The detour, however will involve over 30 miles of total length towards the west. The detour will utilize
Interstate 5, Avenal Cutoff Road, and State Route 198.

Floodplain Description:
The project area comprises FEMA Flood Insurance Rate Map (FIRM) Zone A. The scope of the project
involves bridge replacement. The project should pose no significant impact on the flood zone.

YES/NO
1. Is the proposed action a longitudinal
encroachment of a floodplain? No

2. Are the risks associated with the implementation
of the proposed action significant? No

3. Will the proposed action support probable
incompatible floodplain development? No

4. Are there any significant impacts on the natural
and beneficial floodplain values? No

5. Routine construction procedures are required to
minimize impacts on the floodplain. Are there
any special mitigation measures necessary to
minimize impacts or restore and preserve natural
and beneficial floodplain value? If yes, explain. No

6.  Does the proposed action constitute a significant
floodplain encroachment as defined in 23 CFR,
Section 650.105(q)? No

7. Are Location Hydraulic Studies that document the
above answers on file? If not explain. YES

PREPARED BY:

Y il /b/W/

D1st Hydrauh#Engmeer Date
District Environmen anch Chief Date
& ¢ L 0 / 30/ 7

District ProjdenEngineer — 'Date



EA 06-0V110K

KIN-41-PM 31.6/33.1

NOTES TO USERS

‘This map is for use in administering the National Fiood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainsge
sources of small size. The community map repository should be consulted for
possibla updated or additionsl flood hazard infarmation.

Ta obtain more detailed information in areas where Base Flood Elevations
(BFES) andlor have been usars ara o consult
the Flood Profiles and Floodway Data and/or Summary of Stilwater Elevations
tables contained within the Flood Insurance Study (FIS) report thal accompanies
this FIRM. Users should be awara that BFEs shown on the FIRM represant
rounded whole-fool elevations. These BFEs are intended for flood insurance rating
purposes only and should not be used as the sols sourca of flood elavation
information. Accordingly, flood elevation data presented in the FIS report should
be utiized in conjunclion with the FIRM for purposes of construction andiar
floodpiain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0'
North American Vertical Datum of 1888 (NAVD BB). Users of this FIRM should be
aware that coastal flood elevations are also provided in the summary of Stillwater
Elavations table in the Flood Insurance Study Repor for this jurisdiction. Elevations
shown in the Summary of Stilwater Elevstions table should be used for
construction, and/or floodplain management purposes when they are higher than
the elevations shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
betwsan cross sections. The floodways were based on hydraulic considerations
with regard to requirements of the National Fiood Insuranca Program, Floodway
widths and olher pertinent floodway data are provided in the Flood Insurance Study
rapart for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood
control structures. Refer to Section 2.4 "Flood Protection Measures” of the Flood
Insuranca Study report for information an fiood control stnuctures in this jurisdician

The projection used in the preparation of this map was cnmnmla State Plane,
Zone IV. The horizontal datum was NADB3, GRSB0 spheroid. Differences in
detum, spheroid, projection or State Plane zones used in the pmdud:m of FIRMs
for adjecent jurisdictions may nawll in slight positional differences in map features
acoss do not affect the accuracy of this
FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988. These flood elevetions must be compared lo structure and ground
elevations referenced to the same vertical datum. For information regarding
conversion between Lhe National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
hitp:iwww.ngs.noaa.gov or contact the National Geodefic Survey at the following
address:

NGS Information Services

NOAA, NINGS12

National Geodetic Survey, SSMC-3, #3202
1315 East-West Highway

Silver Spring, Maryland oatoaze2
(301)713-3242

To oblain currenl elevation, description, and/or location information for bench
marks shown on this map, please contact the Information Services Branch of the
National Geodetic Survey at (301) 713-3242, or visit thelr website at
hiip:/www.ngs.noaa,govi.

Base map information shown on this FIRM was derived from multiple sources.
This information was compiled from the National Geodatic Survey, 2005, Kings
Counly Planning Agency, 2006, and U.S. Geological Survey, 1389. Additional
information was photogrammetrically compiled st & scale of 1:12,000 from aerial
photography dated 2004,

This map reflects more detaied and up-fo-date stream channel configurations
than those shown on the previous FIRM for this jurisdiction. The floodplains and
Noodways thel were transferred from the previous FIRM may have been adjusted
10 canform to thesa new stream channel configurations. As a result, the Flood
Profles and Floodway Data tables in the Flood Insurance Study report (which
contains authoritative hydraulic data) may refiect stream channel distances that
diifer from what is shown on this map.

‘Corporate limits shown on this map are based on the best data available at tha
time of publication. Because changes due o annexations of de-annexations may
have occurred after this map was published, map users should contact appropriate
‘community officials to verify curment corporate limil locations.

Plesse refer to the separstely printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community as well as a listing of the paneis on which each
community is locatad

Conlact the FEMA Map Service Center at 1-800-356-8616 for information on
available products essociated with this FIRM. Avaiable products may indude
previously issued Letters of Map Change, a Flood Insurance Shudy report, andior
digital versions of this map, The FEMA Map Service Center may also be reached
by Fax at 1-800-358-9620 and Lheir websia al hiip:/www.msc.fema.gov/.

If you have questions about this map or questions conceming the National Flood
Insurance Program in general, please call 1- 877- FEMA MAP (1-877-336-2627) or
visit the FEMA website at hitp:/Avww.fema.govi.
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainag
sources of small size. The ity map repository should be for

possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations
(BFEs) and/or floodways have been determined, users are encouraged fo consult
the Flood Profiles and Floodway Data andfor Summary of Stilwater Elevations
tables contained within the Flood Insurance Study (FIS) report that accompanies
this FIRM. Users should be aware that BFEs shown on the FIRM represent
rounded whole-foot elevations. These BFEs are intended for flood insurance rating
purposes only and should not be used as the sole source of flood elevation
information. Accordingly, flood elevation data presented in the FIS report should
be utilized in conjunction with the FIRM for purposes of construction andfor
floodplain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0'
North American Vertical Datum of 1988 (NAVD 88). Users of this FIRM should be
aware that coastal flood elevations are also provided in the summary of Stillwater
Elevations table in the Flood Insurance Study Report for this jurisdiction. Elevations
shown in the Summary of Stiliwater Elevations table should be used for
construction, andfor floodplain management purposes when they are higher than
the elevations shown on this FIRM.

ies of the floodways were comp at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations
with regard to requirements of the National Flood Insurance Program. Floodway
widths and other pertinent floodway data are provided in the Flood Insurance Study
report for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood
control structures. Refer to Section 2.4 "Flood Protection Measures” of the Flood
Insurance Study report for information on flood control structures in this jurisdiction.

The projection used in the preparation of this map was Califomia State Plane,
Zone IV. The horizontal datum was NAD83, GRS80 spheroid. Differences in
datum, spheroid, projection or State Plane zones used in the production of FIRMs
for adjacent jurisdictions may result in slight positional differences in map features
across jurisdiction boundaries, These differences do not affect the accuracy of this
FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988. These flood elevations must be compared o structure and ground
elevalions referenced to the same vertical datum. For information regarding
conversion between the National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
hitp://www.ngs.noaa.gov or contact the National Geodetic Survey at the following
address:

NGS Information Services

NOAA, NINGS12

National Geodetic Survey, SSMC-3, #9202
1315 East-West Highway

Silver Spring, Maryland 20910-3282

(301) 713-3242

To obtain cument elevation, description, and/or locafion information for bench
marks shown on this map, please contact the Information Services Branch of the
Naticnal Geodetic Survey at (301) 713-3242, or visit their website at
hitp:/fwww.ngs.noaa.gov/.

Base map information shown on this FIRM was derived from multiple sources.
This information was compiled from the National Geodetic Survey, 2005, Kings
County Planning Agency, 2006, and U.S. Geological Survey, 1989. Additional
information was photogrammetrically compiled at a scale of 1:12,000 from aerial
photography dated 2004.

This map reflects more detailed and up-to-date stream channel configurations
than those shown on the previous FIRM for this jurisdiction. The floodplains and
floodways that were transferred from the previous FIRM may have been adjusted
to conform to these new stream channel configurations. As a result, the Flood
Profiles and Floodway Data tables in the Flood Insurance Study report (which
contains authoritative hydraulic data) may reflect stream channel distances that
differ from what is shown on this map,

Corporate limits shown on this map are based on the best data available at the
time of publication. Because changes due to annexations or de-annexations may
have occurred after this map was published, map users should contact appropriate
community officials to verify current corperate limit locations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community as well as a listing of the panels on which each
community is located,

Contact the FEMA Map Service Center at 1-800-358-9616 for informaticn on

ilable products iated with this FIRM. Available products may include
praviously issued Letters of Map Change, a Flood Insurance Study report, and/or
digital versions of this map. The FEMA Map Service Center may also be reached
by Fax at 1-800-358-9620 and their website at http://www msc.fema.gov/.

If you have questions about this map or questions conceming the National Flood
Insurance Program in general, please call 1- 877- FEMA MAP (1-877-336-2627) or
visit the FEMA website at http:/Awww fema gov/.
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a 1% chance of being equaled or exceeded in Bny pven year The Spedial
Fiood Hazand Arsa p anc s

ined.
Food depths of 1 to 3 feel (ussally areas of ponding); Base Flood
Brvations determined.
Fiood depths of 1 tn 3 fect (umilly sheet fow on sioping temain);
average deplhs detmmined.  For aress of aluvial fan Nooding,
2150 determined.
Special Flood Hemrd Area formerly protected from the 1% annual
dunce flood by a food tnar
decertified.  Zone AR indcstes tiat the former flood control system i
being restred p provide protection from the 1% anmsl chence or
greater fload.
AE D be protected from 1% annuel chancz food by a Federal
fiood  profection system under consinxton; no Base Fiood Bevabons
determined,

Cosstal flood mne with velocky harard (wave action); no Base Flood Elmvations
determined.

Coostal Mood zmne with veiocty hazand (wave aaion); Bass Flood Bevations.
determined.

FLOODWAY AREAS IN ZDNE AE

The fioodway is the channel of a stream plus any adjecent floadplain areas that must be
kept free of encroachment 5o that the 1% annual chance flood can be camied without
substantial increases in flood heights.

ZONEX

OTHER FLOOD AREAS

Areas of 0.2% anual chance fiood; areas of 1% aanual chamce fiood

OTHER AREAS

Areas determined to be outside the 0.2% annual chance focdplain.
Areas In which flood hazands are undetzmmined, but possible.

COASTAL SARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWSE PROTECTED AREAS (OPAs)

CBRS areas and OPAS are nonmally located within or adjacent (o Special Flood Hazard Areas.

Fisodpiain boundary

=,,_Bm:nuary dividing Special Flood Hazard Areas of different
Base Flood Elevations, flood depths or flood velocities.
~~~ 513~~~ Base Fiood Bevation lne and value; slevation in fest®

ELssn Base Fiood Elevation value where unifomm within zone;

eevation in [e

et
*Referenced to the North American Vestical Daturm of 1988

Cross section line.
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Map History table located in the Food Insurance Study report for this jurisdiclion.

Ta determine if ficod Insurance Is available In this community, contact your insurance

agent or

call the Mational Flood Insurance Program at 1-B00-638-6620.
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Yang, Powell@DOT

From: Fisher, Tom E@DOT

Sent: Wednesday, February 01, 2017 10:26 AM
To: Yang, Powell@DOT

Subject: FW: Kings River at Route 41

Update on design flow please send to structures hydraulics

From; Wellman-Barbree, llene@DWR [mailto:llene.Wellman-Barbree@water.ca.gov]
Sent: Wednesday, February 01, 2017 10:23 AM

To: Fisher, Tom E@DOT <tom.fisher@dot.ca.gov>

Cc: Yang, Powell@DOT <powell.yang@dot.ca.gov>

Subject: RE: Kings River at Route 41

Hi

The design flow for that area is actually 3,200 cfs. Sorry for any confusion. The freeboard requirement of 2 feet is
still applicable.

Hene

- From: Fisher, Tom E@DOT [mailto:tom.fisher@dot,ca.qov] -
Sent: Tuesday, January 31, 2017 9:11 AM
To: Weliman-Barbree, Ilene@DWR
Cc: Yang, Powell@DOT
Subject: RE: Kings River at Route 41

Thanks so much., We will use 5500 cfs as the design flow.

From: Wellman-Barbree, llene@DWR [mailto:llene. Wellman-Barbree @water.ca.zov]
Sent: Monday, January 30, 2017 4:.06 PM

To: Fisher, Tom E@DOT <tom.fisher@dot.ca.gov>

Cc: Yang, Powell@DOT <powell.yang@dot.ca.gov>

Subject: RE: Kings River at Route 41

Hi Tom-

I looked at the 0&M manual for Kings River and determined a flow of 5,500 cfs i in that area. This makes it a minor
stream so 2 feet of freeboard is the requirement for the bridge.

Ilene

From: Fisher, Tom E@DCT [malito tom.fisher@dot.ca.gov]

Sent: Friday, January 27, 2017 11:50 AM
To: Wellman-Barbree, I!ene@DWR

Ce: Yang, Powell@DOT

Subject: Kings River at Route 41

ftene,




Division of Engineering Services
Structure Design Services
Structure Hydraulics and Hydrology
Final Hydraulic Report

Kings River Bridge
Located on Route 41 over South Fork Kings River in the County of Kings
| Bridge Number 45-0007
 OBKIN-41-PM 32.26
Aﬁgust 18, 2015

Project 0612000110

PREPARED BY:
Ronald McGaugh

B,

This report has been prepared under my direction as the professional engineer in
responsible charge of the work, in accordance with the provisions of the Professional
Engineers Act of the State of California

sl

REGISTERED ENGINEER

REGISTRATION NUMBER C 61217




State of California Buslness Transportation & Housing Agency
Kings River Bridge
Bridge # 45-0007
0B-KIN-41-PM 32.26
Project ID 06120001 10
for assessed or calculated scour conditions; field review indicates action is required o protect

exposed foundations.” The proposed improvements will not lengthen or widen the structure.

Flood History:

There Is no history of the bridge overtopping. This structure crosses an Irrigation canal managed
by the Kings River Conservation District. This canal is primarily used for irrigation purposes, but
has an agreement with the US Army Corps of Engineers for emergency use for flood purposes.
Basin: :

in the vicinity of our project the South Fork Kings River 414 miles below Empire No. 1 Weir,
meanders in a predominantly southerly direction. This manmade channel was constructed.
between 1890 and 1915. There are no poinis of diversion in this reach. High groundwater
insures that the channel Is generally pooled. The river goes down to Empire Weir No. 2 which is
a mile southwest of Stratford (immediately below State Route 41). Qur project is just upstream

of Empire Weir No 2 along route 41 as shown in Figure 1. Empire Weir No 2 is the limit of our
studies for this project.

Streambed:

The bridge has 20 to 27 degrees of hydraulic skew. For the natural channel bottom the Log of
Test Borings for the existing structure show sand to silty sand to silty clay. For our study portion
of the canal the reach Is straight with non- leveed manmade channel as shown in Figure 2.

" WMS .I;m-i eét Plan bndga - éﬁfzm?
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Figure 2

| Approximately 500 feet downstream of the bridge there are a series of flow control structures.
These flow structures do not determine the depth of flow through the bridge site. The existing

3




State of California

Business Transportation & Houslng Agency

Water Surface Elevations:

Kings River Bridge
Bridge # 45-0007

06-KIN-41-PiM 32.26
Prajeat 1D 0612000110

The retrofit does not change any | Water Surface | Soffit (ft.) | Freeboard
substructure elements so no Elevation (ft.) (ft.) from
change in water surface existing
elevations will occur bent cap
Existing Quiimate 6000 cfs 191.63 196.82 5.19
Structure and I
retrofited 1 (3200 cfs) | 190.03 | 19682 | 6.79
structure :
i 1

These water surface elevatlons are based an the existing ground and assume no changes to
the ariginal ground of the channels. The proposed structure causes no significant rise in water
surface elevations. The lowest caiculated chords of the proposed bﬂdges are used for the
‘freeboard calculations.

Scour:

Histarically there is no contraction, abutment, or mitigation scour concerns. Local pler scour is
based on 1.5 fi. wide pier columns. Scour calculations are based on the flow of 6000 cfs.
There are no migration concerns for this crossing.

Table 1__Proposed scour based on the Quemae 6000 cfs
Abut 1 Bent 2 Bent 3 Bent 4 Bent 5 Bent 6
Scour
depth 0 2.20 5.91 3.66 5,46 3.57
Ground
elevation | 192.02 187.32 183.22 181.82 | 181,82 | i82.12
Scour
elevation 192.02 185.12 177.31 178,16 | 175.36 | 178,55
Bent 7 Bent 8 Bent 9 Bent 10 | Abut 11
Scour
depth 5.81 2.87 4.27 1.81 0
Ground )
elevation | 183.52 185.22 183.62 189.22 192.92
Scour
glevation | 177.71 182.35 182.35 18741 | 192.02

All scour depths are measured from the existing grade at column locations.




State of Calitornia

Business Transpotlation & Housing Agancy

Hydraulic / Hydrologic Summary Table

Kings River Bridge
Bridge # 45-0007
06-KiN-41-PM 32.26
Project ID 0612000110

Design Qumate Discharge 6000 (cfs)

Design Qoo Discharge 3200 (cfs)

slope 0.002 ft./t.

slope 0.002 L/t

Maximum Velocity 5.5 ft.fs

Maximum Velocity 3.74 ft.fs

Maximum Scour Depth 6.46 ft,

Maximum Scour Depth 5.68 ft.

Maximum Scour elevation 175.36 fi.

Maximum Scour elevation 176.14 ft.

| Freeboard minimum 5,12 .

Freeboard minimum  5.19 1.

20 to 27 degree hydraulic bridge skew

20 1o 27 degree hydraulic bridge skew

Flood plain data are based vpon information available when tho plans were prepared and are shown 1o
maet federal requitements. The accuracy of said information is not warranted by the State and
‘Interested or affected-parties should -make thelr own Investigation,” Addendums may be -
necessary as Foundation Reports are completed,

Scour Data Table for Quumae 8000 ofs

Support ## . Long term { Degradation and Contraction) Scour Short Term
Elevation {it.) (Local) Scaur Depth (it.)

Abutment i 192,02 0
Bent 2 185.12 2.20
Bent 3 - 177.84 5..91
Bsnt 4 178.16 3.66
Bent 5 175.36 6.48
Bent 8 178.55 357
Bent 7 177.71 5.81
Bent 8 182.35 287
Bent 9 182,35 4.27
Bent 10 187.14 1.61

Abutment 11 192.92 0

Scour Data Table for Qe 3200 cfs

Support ## Long term ( Degradation and Contraction) Scour Short Term
Elevation (fi.) (Local) Scour Depth (ft.)
Abutment 1 192.02 0 .
Bent 2 186.43 0.88
Bent 3 178.22 5.00
Bent 4 178,60 3.22
Bent 5 176.14 5.68
Bent 6 179.00 3.21
Bent 7 178.64 4.88
Bent 8 183.00 2.22
Bent 9 183.84 2.68
. Bent 10 189.22 0
Abutment 11 ig2.92 0
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'STATE OF CALIFORNIA

c*qnw#w’so ' Dist| COUNTY ROUTE POST MILE

o ACCELERATED BRIDGE CONSTRUCTION Toel iy 21 | 32.28
121_8|I 12}_8" . 12"‘3" ] " ! B . R

- ‘ . : - - ||A1II'LINE_ - . - .. - e o . Lt . - P - N - . .
N I W W S 5 — A : . - . e P . - B

TYPICAL ' —
"BENT B B ©
PLAN 5
bﬁn - 1:;0n —

. 36t
"A1" LINE--"] CLOSURE
POUR

_ 3 CMP km ABUTMENT SEAT o ' SECTION A-A .
TYPICAL : : L 1" =1'-0"
ABUTMENT '

PLAN

]/4u = 10"

PR |

4" LEVEL
GROUT PAD

]

#8 TOTAL 6
PER PILE, Typ

- DEPARTMENT OF TRANSPORTATION - DIVISION OF ENGINEERING SERVICES

'/2" THICK 2°~0" &
¢1ss PILE, Typ

#6 HOOP, Typ /

#8, Typ

'SECTION B-B

1 = 4 I_Qll

-
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RETE
WITH
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I
i A
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EBAR

0TI
60’—0'}\
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PILE

40 TR T
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24/-0"
LIMITS
o]
0
L

NOTES:

30 TG

ALTERNATIVE 2

™ Indicates.Cast In Place Wing Wall TYPICAL

" ' SHEET 2 OF 4
@ II"IC.”CGTQS' PtjeCCI.S‘f Bent - . : ABUTMENT : - FoEsionED BY , OATE

(@ indicates Cast in Place o " ELEVATION Anthony Logus 10-25-19 | STRUCTURE DESIGN PLANNING STUDY
: DRANN BY - DATE |
@ Indicates Precad!{ Abutment : ) Ve' = 1-0" L . . ‘ e, po|ean5CO|G L 10-25-19 DESIG.N‘ BRANCH KINGS RIVERI 'BRIDGE (BEPLAGE)
- o - ’ : - : R t i CHEFKED, BY . TATE ; !
“ i . [ . . o o D S Jose ngaredq L 10~ 25 19 1‘ 5 UNIT'3%O4 _ {BRIDGE No.: 45,_00¢7.
Y : 0 4. EDATE 3. 30-005- o TIME TR IR . T K sk o R —
S%ﬁutnﬁf§ K FAPINING STUDY. SHEET - - B PILE o iRont et et = sisoras |t o TR Menard - T0-55519 CONTRACT No.: 06-0V110K ﬁpmm*m.&emmﬁpa1aooozoa
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- DIVISION OF ENGINEERING SERVICES

- DEPARTMENT OF TRANSPORTATION

L*mﬁ/ﬁmsm Dlst| county | ROUTE | POST MILE
ACCELERATED BRIDGE GONSTRUCTION o6l KIN 41 32.26
, 260'-0"
MEASURED ALONG "A1" LINE 46'-0"+
| - i -
P SOFFIT 195.943°
HW 187.13% DECK DEPTH a V)
| _ . _ .4 I }
e LT R T o 0&% o¢¢¢¢4%o¢é%r %N&ood%é%oooé%'oooooooo
Gt i e L o EESERESEESEEEREIET
f "',PJH ymuuqnm Iuynuu WHHAHITH ‘;)nww uurmulﬂ EXISTING PILES /‘ ﬁ % % % % Vﬂ =p?
i daffh I T0 REMAIN 3'-0" iy % v 0 % v 9t e
i R R R R R R R A TR S BELOW RIVER BED ﬁ % % % ﬁ d %
ATl E1ev | | /7N /N 7 N /A /
202+00 203+00 204+00 205+00 il e Eud ed kd ed i

TYPICAL SECTION (REMOVAL)
ELEVATION (REMOVAL) 1" = 5'-0

1" = pof-Q"
NOTE:
(1) Remove Retrofit Steel MC18 x 58
both sides dropped cap with %" Steel

Bottem Plate dll Bents before Bridge
Removal.

L

(sl qur e e 3 b Ao G S 2y s Jor i B iyt st e iy Al b g S iy Yy Ay il gt o7 S B 2k o e g A iy kG - S LEGEND:

- Indicates Existing Structure

r - P —

Indicates New Construction

S ‘ _ g CA1" LINE T
N30°31'30"E+ / ' 234460,/ / ' 205+00 = Indicates High Water (HW) Level
e 2 i A —_— — A7, Indicates Bridge Removal
TO STRATFORD =2
=T d Y / L —— I Indicates Removal of Retrofit

u—u—nrwrﬁ;?,\ﬁﬁn“:;: S"'eel MC1B X 58 Wi'l'h |/2" S+ee|

f Bottom Plate at each Drop Bent

PLAN (REMOVAL)

1" = 20°-0" . ALTERNATIVE 2

SHEET 3 OF 4

STATE OF CALIFORNIA

DESIGHED BY DATE
Anthony Leogus 10-30-19 | STRUCTURE DESIGH PLANNING STUDY
DRAWH BY DATE -
E. Poleanscala 10-30-10| PESIGN PRANGR | KINGS RIVER BRIDGE (REPLACE)
CHECKED BY ., DATE L
- - |Jose ngcredﬂ 10-30-19 | 1 5 UNIT: 3604 . ... .. | BRIDGE Wo.:45-0007
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TR BBl Ao o : FILE = 45-000T-craps-uit2-3.dgn - USERNAME => 6150745 . e e . . Traci Menar‘d 10~ 3() 19 CONTRACT No.:06-0V110K | PROJECT No. & PHASE:Q 616000208




- DIVISION OF ENGINEERING SERVICES

- DEPARTMENT OF TRANSPORTATION

Seuameey Et Wﬁw Dist] COUNTY ROUTE POST MILE

ACCELERATED BRIDGE CONSTRUCTION lo6l in 41 | 32.26

ASSUMPTIORS:

ABC (Accelerated Bridge Construction) f+o be used.

1. Precast/Prestressed Slab Glrders will be used as ‘bridge +ype

2. The longest precast girder wlll be approximately 44 feet and can be trucked to ;ob.
'3, CISS Piles will be used at bents.

4. CISS Plles have been suggested by PFR.

5. CISS Plles at bents will be extended.to bottom o'f bent cap.

6. Ben+ Caps_ will be cast-in-place.

1

T. Precast/Prestress slab girders will be connec+ed on each side of bent using ex+ended presfress cables.
8. Super Structure slab will be cast-in-place.

9. Abutment will be precas+ with back wall with left and right SEC‘l‘IOI‘lS with 3 foot closur‘e pcur between the two precqs+ sectlons.
10. Precast abuiment secﬂons wlll be placed on 4 inch level grout pad.

11. Precast . abu+men+ will be plqced on- 2. foot dig drweﬂ ciss pile or 2 foo+ dia CIiDH pile or posmble driven H plle.

13. There will be 3 plies per precast abutment side. ;

14. ‘Drlven H-piles with timber will be used for working trestie platform. :
15. Construction of new structure will be difficult due to environmental concetns.

16. All existing piles wHI he cut off at 3" below bottom of rlver‘ bed.

17. Some existing pile extensions will in+erfere with lns+a||a+lon of new bent piles and have +o be removed.

18, Abutment wing wall could possibiy be precast both, foo+|ng and wingwall.

19. Traffic will be detoured around site during remeval of exist bridge and construction of ne{{g brridge.

20. Possible 1ssue with drainage on bridge. The bridge Is levet therefore drainage will have to be placed under bridge overhohg.
Z1. No existing power [ines or other utilities are expected tc be moved. I

ALTERNATIVE 2

SHEET 4 OF 4

DESIGHED BY

Anthony Logus

BATE

10-25-19 | STRUGTURE DESIGN PLANNING STUDY

DRAWN BY . A
E. Poleanscaia

DATE

10-25-19 DESIGN BRANCH

KINGS RIVER BRIDGE (REPLACE)

";Sf?ATE OF CALIFORNIA

. ‘ . Fenecken ay mE . o
: : - __lJose H‘Qm’ed‘] : _10-25-19 M e loum3604 . . |BRIDGE Net45-0007. . . ..
mmms 'STODY SHEET . o T UeATE PLOTTED =3 30-OCTi2Gin . TIME PLOTTED. =5 11:38 | LU DT R APPROVEG - [ it L '\ | ri— sl B . : - e -
ofar! © e . FILE =) 45-D00T-araps-dI4Z-A.dgn - USERNAME =>.8150745 | . . . . SR Traci Menq it 8] 02282000 e CONTRACT No.:06~0¥t10K | PROJECT Ne. & FHASE 061 6000208




