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EXECUTIVE SUMMARY

The Briceland RoadBridge (bridge) a¥attole Riverin MendocinoCounty (County), California is
proposed foreplacemenby the @unty. The proposed bridge will besiaglespangirder bridgeand will
replace an existisgnglespandouble wide railroad car frabrége. The bridge will B&feet long and will
accommodatevo 10foot-widetravel lanes witB-feet3.75inch-wide shoulders as shovem the attached

General Plan (Appendix A).

Mattole Riveiflows northwesterlythrough the project are¢arough the northern part of Mendocino
County It drairsan approximat®.7square miles at the bridge Jithlel shows the discharges used for the

hydraulic analysis and the resulting water surface elev#tietsidge.

Tablel: Dischargand water surface elsf@tiondge design

Design Base Flood of Record
Frequency (years) 50 100 <100
Discharge (cubic feet per second) 2,755 3,530 3,269
Water Sur_face (elevation in feetugistream 1062.8 1064.1 1063.7
face of Bridge)

This study used hydraulic modeling based on aRMS3sersion 6..nodel to estimate the water surface
elevation (WSE) for the existing and proposed bridge. Results indicate that after constructiew of the n
bridge, the WSE elevation will be lower upstream from the bridge and mostly unchanged downstream. With a
proposed minimum soffit elevationl®65.9there will be a minimum 8flfeet of freeboard over the-$0
WSE andL.8feet of freeboard over ti®Gyr WSE.

This report follows the Caltrans Final Hydraulic Report Format and has been prepared in accordance with
the Caltrans Local Assistance Program Guidellabsafs, 202@Gnd Memos to Designes-1L(Caltrans,

2017.

1US Army Corps of Engineers Hydraulic Engineering Center River Analysis System which backwater hydraulic model designed to
perform onedimensional draulic calculations for a full network of natural and constructed channels.
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GENERAL

This design hydraulic study has been prepared for the sole purpose of meeting the requirements of the
Caltrans oO0Local Assistance Program Guidelines. ¢
has not been praped for any other purpose. Reuse of information contained in this report for purposes other
than for which Avila and Associates Consulting Engineers, Inc. (Avila and Associates) intended and without
their written authorization is not endorsed or encedragd is at the sole risk of the entity reusing the
information.

Avila and Associates was retained to complete the bridge hydrology, hydraulics, and scour analysis for the
bridge. The following scope of work has been completed to develop this report.
Obtain backup information and field review
Estimate hydrology
Develop HEC-RAS modelising surveyed cross sectiordattole River
Estimate scour
Prepare Draft Report for comment

o g A~ w D

Prepare Final Report

The eixsting bridge is locatéd a remote part of Mendimo Countyapproximatel®.75 miles from the
northern county line. It is approximately 7 miles northwest framitiegoporated communityf Piercyas
shown inFigurel. The existing bridge was constructed &7.1% is asinglespandouble wide railroad car
framebridge supportebly reinforced concrete abutmemsspread footingdt has a sufficiency rating as of
20100f 66.4and iunctionallyobsolete TheMendocindCountyDepartment of Transportatigpmoposes to
replace the existing bridge with a new bridge crddattaje RiveusingHighway Bridg@rogram KIBP)
funds.

The datum elevation used for this siadyAVD-8&. The proposed brige will be a singan girder
bridge and will replace an existing single span double wide railroad car frame bridge. The bridge will be 81 feet
long and will accommodate twef@6t-wide travel lanes withf@et 3.78nchwide shoulders as shown on
theattached General Plan (Appendix A).

2 Vertical Datum shown on Topographic Map tiiziteland Road Bridge Replacement at NdagjodeeRlivgr Cinquini & Passarino
Inc. Land Surveying, dated October 12, 2ai2dedby Willdan Engineering
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BRIDGE HISTORY

Avila and Associates reviewed the pertinent bridge maintenance records forgheriegistto review
the typical impacts to bridges along this reach. Details of the bridge and a summary of the maintenance records
are shown iable2.

Table: Existing bridge information and sumnrggnahoearecords

Briceland Road
Bridge Number 10C0181
Bridge Length (ft) 50.5
Span Lengths (ft) 1@49.0
Bridge Type 2 railroad car frames (side by side) with RC closed end cant
abutments on spread footings
Debris Challenges None noted
Cross Sections Available for 2002, 2010
NBIS Item 113 (scour) code 2
ELI Flag 361 Condition State 2
Pier Type n/ a
Year Built 1967
Year Widened n/ a
Scour Challenges 19872, 199%, 2002, 2006, 2008, 2016

3Footing at north abutment exposed. No undermining.
4Same as 1987.
5 At Abutment 2 (previously reported as Abutment 1), the bottom left (previously reported as right) corner has a spall measurin
approximately 457mm x228mm. The corner spall has around 28mm of exposed reinforcement steel and has remained stable since the
previous inspection.

The Abutment 1 footing is exposed for about three quarters of its length from the right corner. Undermining persists but has
grown substantially since the previous inspection. The void currently measures approximately 22nx.0.6m x 0
6 At Abutment 2, the bottom left corner has a spall with exposed rebar measuring approximately 450mm x 230mm. Thss condition ha
been reported during past inspections and remains stable at this time.
The Abutment 2 footing is exposed for about thueeters of its length from the left corner. Undermining persists and has increased
since the previous inspection. The void currently measures approximately 3m long by 0.6m tall by 0.2m deep.
7 At Abutment 2, the bottom left corner has a spall with expatlsadmeasuring approximately 450mm x 230mm. This condition has
been reported during past inspections and remains unchanged.
The Abutment 2 footing is exposed for about three quarters of its length from the left corner. The channel bottorovistBe3m bel
top of the footing and no undermining was observed.
8 The Abutment 2 footing is exposed for about three quarters of its length from the left corner. The channel bottomwsti®e3m bel
top of the footing and no undermining was observed.
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BASIN AND DISCHARGE

The watershed draining to the bridge is approxirbatstyuare mileas shown ifrigure4. The average
annual rainfall for the watershed is approxin¥dtéincheger yed Mattole Rivecarries flommorthwegerly
to the bridge site.
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Indian Creek

Figurd. Basin contributing to the bridge (USGS streamstats)

Thedesigrdischargein Mattole Riveat the bridge grecalculated usirige followingwo methods

U Aregression analysis
U A basin transfer of results oftatistical analysis of gage data

The results of the two methods are shovirabie3.

9 www.streamstatsags.cr.usgs.goyU.S.G.S.)

10Methods for Determining Magnitude and Frequency of Floods in California, Based on Data (H8@§hSNazH®ehs 2006
11 US. Department of the Interior, Gedtad SurveyGuidelines for Determining Flood Flow Frequency, Bulletin #17B of the Hydrology
SubcommitiRevised September 1981.
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Table: Peak dischargestivomethods analysis

Discharge (cfs)
Method 50yr 100yr
Regression 2,040 2,350
Statistical Analysis 2,755 3,530

The results from the statistical analysis of gage data are conservative when compared to the regression
analysis and were used for the hydraulic analysis as Shaivledin

Tablel. Discharges used for the analysis (cfs)

Design Base
Frequency (years) 50 100
Discharge (cubic feet per second) 2,755 3,530

See Appendix B for a complete summary of the two methods of analysis.

HEC-RAS ANALYSIS

Hydraulic parameters (water surface elevations and velocity) were obtained from the U.S. Army Corps of
EngineerfUSACOE)HEC-RAS (Hydraulic Engineering Center River Analysis System) &drgiodel
based on: 1) survey information suppliewliiggan Engineeringand2) a field investigation by Avila and
Associates oMay 8, 2014

The bridge reach and cross sections for the REE model are shownFkigureb.



Figuré®. Plan view of HERAS cross section
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Existing Conditions

The Manni ng 8bfothecraindatenamd®.0r0dor tBebanks andverbanlareasvere
used in the model. These are consistent with the field review by Avila and Associates &iysinetvn in

Figur®. Looking dowmestm from the bridgechBmael bottom is relatively smooth and thevednkskaaikas are
heavily vegetated leadingrdddighn i ngés ono

The existing bridge was input into the modebaggykespan bridge as showrFigure?.
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Briceland Plan:
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Figurd. HEC-RAS cross section for the upstream existing condition

Starting Water Surface Elevation

Variousstarting water surface elevation conditions were aradyfpidws1) critical depth, 2) normal
depth, 3) elevation 1058.0, 4) elevation 1@685,elevation 1059.8Il profilesconverged approximately
300 feet downstream from the bridgeshowin Figure8. For this analysisriticaldepth was usexb the

starting water surface boundary condition.
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Briceland Plan: starting WSE  4/25/2018
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Figur&. WSE profile compartisorg various downstream boundary conditions

Proposed Bridge Model

The HEGRAS model was-rein for the proposeaondition by replacing the existing bridge the
proposed bridgend changing some of the cross sections to reflect the proposedTnagingposed bridge
was modeled assinglespan bridgevith a minimum soffit elevation #065.9 at the downstream face of the
bridge and a minimum soffit elevation of 1067 aipstesam face of the proposed bridgehown ifrigure
0.
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proposed 25mar2022
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Figur®. HEC-RAS cross section of proposed bridge

The proposed bridge will be approximdf@fgetwider than the existing bridged locatedpproximately
in the same location with a different alignment as the existingabrlgmvn ifrigure1Q The proposed
bridge will also be approximatyeet longer and the minimum soffit elevation approxir@adébet higher
than existing.
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Figurd 0. Existing and proposed bridge shown in plan view

~Jr

Figurell, Figurel2 andTable5 show a comparison of the existing to the proposed water surface elevation
(WSE) profiles for the 5@ and 10§r dischargeés can be seen, the WSE is lowepeid 0.69t upstream
as a result of the proposed bridge. There is an increase in thp WSEAEt justdownstream from the
proposed bridge due to the change in the drawdswaresult of removing the constriction caused by the
existing bridgeThe WSE returns to the existing condition approximately 100 feet downstream from the
existing bridgeAs shown inFigurel3 the increase in the 1¥&ar water surface \agéon is limited to
downstreanmand is primarilyvithin the proposed riglaf-way and will have no impact to any insurable
structures
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Tablé. Water surface elevation comparison of existing to prepcsed 10@tltissbarges

River Station — =l : — 106yr y
Existing | Proposed| Difference | Existing | Proposed| Difference
11021 1069.12 | 1069.12 0 1070.65 | 1070.63 -0.02
10961 1068.12 | 1068.11 0.01 | 1069.44 | 1069.41 -0.03
Upstream Bridge
10944 1067.94 | 1067.93 0.0l | 1069.22 | 1069.19 -0.03
10617 1065.5 | 1065.44 -0.06 | 1066.89 | 1066.66 -0.23
10312 1063.74 | 1063.54 0.2 1065.36 | 1064.84 -0.52
10095 1063.1 | 1062.83 027 | 1064.86 | 1064.18 -0.68
10051 1063.09 | 1062.81 028 | 1064.87 | 1064.18 -0.69
10002 (exisfy and | 4 o5 75 | 106276 0.01 1064.46 | 1064.12 -0.34
10010 (prop)
Proposed Bridge
9968(@&';2;;“ 97 106232 | 1062.67 0.35 1063.55 | 1064.01 0.46
9947 1062.34 | 1062.63 0.29 1063.61 | 1064 0.39
9918 1062.26 | 1062.26 0 1063.53 | 1063.53 0
9881 1062.15 | 1062.15 0 1063.47 | 1063.47 0
9782 1061.55 | 106155 0 1062.79 | 1062.79 0
9681 1061.21 | 1061.21 0 1062.46 | 1062.46 0
9372 1059.78 | 1059.78 0 1060.89 | 1060.89 0
8957 1056.79 | 1056.79 0 1057.88 | 1057.88 0
8455 1046.16 | 1046.16 0 1047.41 | 1047.41 0
DY
AW T
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Water extents
decreased
upstream of
project

-

Water extents
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maximum 2 ft
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County ROW

Figurd 3 Increased water surface elevation lpagimsedndght of way.

See Appendig for detailed HEERAS outputSee Appendix D for overtopping analysis.

HYDRAULIC CRITERIA/DRIFT

Chapter 80 of the @ltrans Highway Design Manual (HDM) delineates the hydraulic design criteria for
bridges (Caltrans,Z). The basic HDM rule for hydraulic design is that bridges should be designed to pass
the Qowith sufficient freeboard and convey thew@thout freeboard. Although the HDM notes that 2 feet
of freeboard is often assumed for preliminary bridge designs, the freeboard recommendation at each individual
bridge is left to the judgment of the hydraulic engineer. The actual amount of freeboard needed can be
recommended on a cdsecase basis and is primarily dependent upon the anticipated debris that will need to
pass under the bridgé/ith a minimum soffit elevation 4065.9 the proposed bridge will provide
approximatel.1feet of freeboard above theysOWSEof 1062.8andapproximatelyt.8feet of freeboard
above the 169r WSEof 1064.which meets the criteria

Avila and Associates researched the maintenance rectdsekistindpridge which includes reports
from 1980 through 261 Based upoareview of thevailable records, there is no mentiatebfiscapture
noted in the Caltrans Bridge Maintenance reports for the existingdbridgebiennial inspectiornghe
proposed bridge will be single spRdrieetlonger an@.3feet highethan existingso the potential for debris
capture will not be increased by the project.

17 & ASSOCIA
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SCOUR

Limited cross sectiodating back to 20@e plotted ifrigurel4but there is no indication of degradation.
Future degradation at the proposed bridge is assumed to be negligible.

Briceland Road at Mattole River (10C0181)

18

1066

1654

Bridge

2002

2010

2012 (project topo)

20 -10 0 10 20 30 40 50 60 70

Figurd4. Channel Sections over time

Contraction Scour

The proposed bridge constricts the main channel width from approximately 80.2 feet upstream to
approximately 67.5 feet through the bridge reach (abutment to abutment accountinggfédebeee
hydraulic skew). Duke small grain sizen the channel (less than@r Dsg), the scour condition is Live
Bed

The contraction scour calculations for live bed scour increase the upstream average figveydapth (y
factor determined from the relationship of the main channel dischargdttaim tve approach section:(Q
and W) and the bridge sectionz(@hd W) to determine the average depth in the bridge seglias ghown
below. In this case, the ratio of the discharges in the approach and bridge section is approximately 1. The ratio
of the widths is 19and the kfactor is 0.69.

\ 677 k,
Y_zz[&J | Wﬂ
¥y Q, \W, )

To determine the theoretical contraction sceutlfg calculated average dep)higypubtracted from
the average depth in the bridge section determined from the hydraulic mgdatitigigy}casehe water
depth in the bridge sectiog) (¢ 10.8ft, the depth in the approach sectighi§p.6ft, and the theoretical

Y
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average depth in the contracted sectipis@0.9ft. Therefore, the resulting theoretical contraction scour
depth (y) at thisbridge is negligible using the equation below.

Ys = ¥Y2-Yo

Abutment Scour

Abutment scour was calculated using the equations from NCi2BREaddition A where the abutments
are located near the main channel. The abutment scour calculations are based on a modified version of the
contraction scour equation shown below, wherdiaaitarge is used such th& @/W.and gis Q/W 1.

G6/7

qzc

1

yc :y1

However, before the scour depth is determined from the average depth in the contractedrsdwtion (y
contraction scour equations apthythe abutment scour equations), the value is amplified to account for the
turbulent effects caused by the abutment protruding into the channel. The amplification factor is determined
from the ratio of the unit discharges. If the ratio is large, atewlihe abutment scour is resulting primarily
from the contraction scour. If it is lower (between 1 and 1.5), it indicates the abutment scour is primarily the
result of the turbulence caused by the abutment.

Ymax = 0a Ye

ys - yrnax - YD

The ratio of the unit discharge for thislpe is 1L9which results in the maximum amplification factor of
157as showiin Figurel5 The theoretical abutment scour resulting from these calculatifbns is

19
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Floodolain
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Figurd5. Amplification factor for the proposed bridge abutments.

Lateral Migration

Lateral channel migration could result in the channel thalweg elevation reaching the support structures.
Therefore, all scour elevations shoalddiculated from the thalweg elevatididbift.

Total Scour

Total theoretical scour estimates are providebie6. According to the Preliminary Foundation Report,
theoretical scour calculations will be limited by sesigtant rock to elevation 1@lackburn, 20227 hisis
6 feet below the thalweg and will limit scour at each support.

Tables. Scour Summary Table.

Long Term & ShofTerm Scour Depths

Support No.| Degradation Scour Depfft) | Contraction Scour Depth (ft Short Tgérgtél_(?t():al) Scour
Al 0 n/a* 7 (elev. 108**
A2 0 n/a* 7 (elev. 108**
*Abutment scour calculations are inclusive of contraction scour.
** Abutment scour will be limited by scour resisteatérial to elevation 104
See Appendik for detailed scour calculations.
R
AR
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ROCK SLOPE PROTECTION

Using the Caltrans Highway Design Manual (HDM, 2016) based upon Hydraulic Engineering Circular No.
23 guidelines for rock slope protection (RSP) was used to size the rock riprap bank protection. For the 1.5:1
slopes, Class Il (60 pound) rock riprap ideteeThe RSP should extend up teyHz0 water surface elevation
of 1064and extend approximatelyf2@pstream and downstream from the upstream and downstream faces
of the bridges. See Apperniifor rock slope protection calculations.

SUMMARY TABLES

The following Hydrologic Summary Table is provided for your use for placement on the Foundation Plan:

Drainage Area:5.7 Square miles

, Flood of

Design Base Record

Frequency (Years) 50 100 <100

Discharge (Cubic feet per second) 2,755 3,530 3,269
Water Surface (Elevation at u/s face of Bridq 1062.8 1064.1 1063.7

Flood plain data are based upon information available when the plans were prepared and are shown to meet
Federal requirements. The accuracy of said informatiowésnaoted by the County and interested or affected
parties should make their own investigation.

The following Scour Data Table is provided for your use for placement on the Foundassumiag
a channel thalweg of 1051 ft

Support No. Long Term (Degdation and Contraction) Scol Short Term (Local) Scour
Elevation (ft) Depth (ft)

Abut 1 n/a 7 (elev. 108*

Abut 4 n/a 7 (elev. 108*

*Abutment sour will be limited by scour resistant material to elevatibft (I¥feet below the channel
thalweg).

TheLocation Hydraulic Study and SumnkéopdplainEncroachmenReport as outlined &8 CFR 650
Subpart A, Section 650.111(b)(&(d)included in Appendix G and Appendix H.

¥
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APPENDIX A 6 GENERAL PLAN
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APPENDIX B 8 HYDROLOGY

Mattole River at the BricelaRdad bridge drains an approximate 5.7 square miles as shown on the Hydrology Map. The
mean annual precipitation of the watershed is approximately 71.6 inches/year (streamstats).
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Hydrology Map (per USGS streamstats)

Two methods of analysis were perfedm

U Regional Regression
U Statistical Analysis of Streamflow Gage Data

Regional Regression

Regional regression calculations obtained from USGS Stredutiptédtsater.usgs.gov/osw/streamstats/ ) which are

based oMethods for Determining Magnitude and Frequency of Floods in California, Based on Data through Water Yea
20125113)
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4/18/2018 StreamStats

Project StreamStats Report

Region ID:; CA
Workspace ID: CA20180418230753770000

Clicked Point (Latitude, Longitude): 39.99383,-123.92475
Time: 2018-04-18 16:08:11 -0700
: - e r )

Basin Characteristics
Parameter
Code Parameter Description

DRNAREA Area that drains to a point on a stream

PRECIP Mean Annual Precipitation

BASINPERIM Perimeter of the drainage basin as defined in SIR
2004-5262

BSLDEM30M Mean basin slope computed from 30 m DEM

CENTROIDX Basin centroid horizontal (x} location in state plane
coordinates

hitps:#streamstats.usgs.goviss/

Value

5.7

71.6
17.8

36.4
-2330550.4

square
miles

inches

percent

13
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DRAFT

StreamStats

Parameter
Code Parameter Description Value Unit

CENTROIDY Basin centroid vertical (y) location in state plane units 2230163.3

EL6000 Percent of area above 6000 ft 0 percent
ELEV Mean Basin Elevation 1412 feet
ELEVMAX Maximum basin elevation 1921 feet
FOREST Percentage of area covered by forest 63.6 percent
JANMAXTMP Mean Maximum January Temperature 57.02 degrees
F
JANMINTMP Mean Minimum January Temperature 371 degrees
F
LAKEAREA Percentage of Lakes and Ponds 0 percent
LC11DEV Percentage of developed (urban) land from NLCD 2011 3.6 percent

classes 21-24

LC11IMP Average percentage of impervious area determined 0.2 percent
from NLCD 2011 impervious dataset

LFPLENGTH Length of longest flow path 4 miles
MINBELEV Minimum basin elevation 1068 feet
OUTLETELEV Elevation of the stream outlet in thousands of feet 1070 feet
above NAVD88S.
RELIEF Maximum - minimum elevation 853 feet
RELRELF Basin relief divided by basin perimeter 47.9 feet per
mi

Peak-Flow Statistics Parameters 12012 5113 Region 1 North Coast]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 5.7 square miles 0.04 3200
PRECIP Mean Annual Precipitation 71.6 inches 20 125

Peak-Flow Statistics Flow Report 12012 5113 Region 1 North Coast

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE:
Standard Error (other -- see report)

Statistic Value Unit Pll Plu SEp

https://streamstats.usgs.gov/ss/
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4/18/2018 StreamStats

Statistic Value Unit Pl Plu SEp
2 Year Peak Flood 584 ftA3/s 240 1430 58.6
5 Year Peak Flood 1030 ftr3/s 491 2150 47.4
10 Year Peak Flood 1340 ftr3/s 664 2700 442
25 Year Peak Flood 1740 ftA3/s 892 3390 427
50 Year Peak Flood 2040 ftA3/s 1040 3990 42,7
100 Year Peak Flood 2350 ftA3/s 1180 4710 44.3
200 Year Peak Flood 2650 ftr3/s 1320 5310 44 .4
500 Year Peak Flood 3040 ftA3/s 1480 6240 46

Peak-Flow Statistics Citations

Gotvald, A.J., Barth, N.A,, Veilleux, A.G., and Parrett, Charles,2012, Methods for
determining magnitude and frequency of floods in California, based on data through water
year 2006: U.S. Geological Survey Scientific Investigations Report 2012-5113, 38 p., 1 pl.
(http://pubs.usgs.gov/sir/2012/5113/)

https://streamstats.usgs.gov/ss/
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Statistical Analysis of Streamflow Gage Data

Peak streamflow data from the following USGS gages were analyzed:

Gage #11475560 Elder Cremar Branscomb
Gage #1147%0 Ten Mile Creakear Laytonvi
Gage #11475800 SF Eel River at Leggett

[ eI i e ]

Gage #11468900 Mattole Riwear Ettersberg
Gage #11475500 SF Eel River near Branscomb

lle

Locations of the gages analyzed along withreébpectivevatersheslare shown on the Gage Location Mapvell as the

project location.

The following table summarizes some of the key characteristics of wetayabed and information available:

Gage Watershed Area MAP No. of Records | Time Span
(sg. mi.) (in./yr.)

11468900 Mattole River near Ettersberg 70.9 75.2 16 20012016
11475500 SF Eel River near Branscomb 44 86.1 30 19471977
11475560 Elder Creek near Branscomb 6.5 99.9 51 19642017
11475700 Ten Mile Creek near Laytonville 50.1 82 22 19551977
11475800 SF Eel River at Leggett 247.9 81.2 49 19642017
Project 5.7 71.6
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Gage Location Map

A statistical analysis was performed using the data from the five gages (USGS Bulletin 17Biransfer basire project
was calculated using the results.
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MATTOLE RIVER NEAR ETTERSBERG (#11468900)

4/20/2018

StreamStats

Gage 11468900 StreamStats Report

Region ID: CA

CA20180420223319748000

Clicked Point (Latitude, Longitude): 40.13933,-123.99124
Time: 2018-04-20 15:33:36 -0700

N

-

Basin Characteristics

Parameter

Code Parameter Description

DRNAREA Area that drains to a point on a stream

PRECIP Mean Annual Precipitation

BASINPERIM Perimeter of the drainage basin as defined in SIR
2004-5262

BSLDEM30M Mean basin slope computed from 30 m DEM

CENTROIDX Basin centroid horizontal (x) location in state plane
coordinates

hitps:/streamstats.usgs.goviss/

B-7

Value

70.9

75.2
61.5

40.7
-2332668.3

square
miles

inches

percent

13
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4/20/2018 StreamStats

Parameter
Code Parameter Description Value Unit

CENTROIDY Basin centroid vertical (y) location in state plane units 2240831.5

EL6000 Percent of area above 6000 ft 0 percent
ELEV Mean Basin Elevation 1458 feet
ELEVMAX Maximum basin elevation 3694 feet
FOREST Percentage of area covered by forest 62 percent
JANMAXTMP Mean Maximum January Temperature 54.41 degrees
F
JANMINTMP Mean Minimum January Temperature 37.79 degrees
F
LAKEAREA Percentage of Lakes and Ponds 0.00735 percent
LC11DEV Percentage of developed (urban) land from NLCD 2011 3.4 percent

classes 21-24

LC11IMP Average percentage of impervious area determined 0.1 percent
from NLCD 2011 impervious dataset

LFPLENGTH Length of longest flow path 23 miles
MINBELEV Minimum basin elevation 599 feet
OUTLETELEV Elevation of the stream outlet in thousands of feet 599 feet
above NAVD88S.
RELIEF Maximum - minimum elevation 3095 feet
RELRELF Basin relief divided by basin perimeter 50.3 feet per
mi

Peak-Flow Statistics Parameters 12012 5113 Region 1 North Coast]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 70.9 square miles 0.04 3200
PRECIP Mean Annual Precipitation 75.2 inches 20 125

Peak-Flow Statistics Flow Report 2012 5113 Region 1 North Coast

PIl: Prediction Interval-Lower, Plu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE:
Standard Error (other - see report)

Statistic Value Unit Pl Plu SEp

https://streamstats.usgs.gov/ss/
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4/20/2018 StreamStats

Statistic Value Unit Pl Plu SEp
2 Year Peak Flood 5990 ftr3/s 2460 14600 58.6
5 Year Peak Flood 9980 ftA3/s 4790 20800 47.4
10 Year Peak Flood 12700 ftA3/s 6340 25500 442
25 Year Peak Flood 16200 ft*3/s 8370 31500 42.7
50 Year Peak Flood 18800 ftr3/s 9690 36600 42.7
100 Year Peak Flood 21500 ftA3/s 10800 42700 44.3
200 Year Peak Flood 23900 ftA3/s 12000 47700 44.4
500 Year Peak Flood 27200 ftr3/s 13300 55500 46
Peak-Flow Statistics Citations

Gotvald, A.J., Barth, N.A., Veilleux, A.G., and Parrett, Charles, 2012, Methods for
determining magnitude and frequency of floods in California, based on data through water
year 2006: U.S. Geological Survey Scientific Investigations Report 2012-5113, 38 p., 1 pl.
(http://pubs.usgs.gov/sir/2012/5113/)

https://streamstats.usgs.gov/ss/
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Flood Frequency Methods for Mattole Creek at Gage #11468900

DRAFT

Historic General Input
Peaks Name of Stream: Mattole Creek
17000 Gage No.: 11468900
General Skew -0.565
Length of Gage Record 16
Historic Length (yrs) 20
5 g Equiv. # of Years, Ne
Z&  |Adjust. Mean Log Q
& O Adjust. STDEV Log Q
Gage
Flows OUTPUT
9470 [ Return Estimated Bischarge
12100 | Period [LP I (17B)] Normal | Log-Normal] Gumbel
8920 2 8963 9331 8739 8837
7560 5 12071 12217 12010 12614
15400 10 13911 13725 14181 15115
6650 25 16020 15334 16930 18275
7480 50 17457 16373 18984 20620
4580 100 18792 17308 21043 22947
8200 500 21601 19200 25919 28324
12400
9290
7260
6710
10900
11800
4120

4/25/2018

11468900.xls
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The Gumbel distribution matched the data the best as shown below:

Gumbel Distribution for Mattole Creek

100000

| "/’///—4 ____——-'/ il
_ ///;,,/f” I R e oy
& /f T i
goooo ég) 1 = e
1000 1 10 Return Period (Yr.) 100 1000
0 Observed Data —CompuﬁeaFrequencyCurve —— 5% Confidence Limit — 95% Confidence Limit
Basin Transfer:
Area ungaged
Area gaged 70.9
transfer
yr b Q gaged Au/Ag Q
2 0.904 8837 0.080395 905
5 0.887 12614 0.080395 1348
10 0.88 15115 0.080395 1644
25 0.874 18275 0.080395 2019
50 0.87 20620 0.080395 2301
100 0.866 22947 0.080395 2586
500 0.86 28324 0.080395 3241
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SF EEL RIVER NEAR BRANSCOMB#11475500)

4{23/2018

StreamStats

11475500 StreamStats Report

Region ID: CA

CA20180423192740005000

Clicked Point (Latitude, Longitude): 39.71890,-123.65271

Time: 2018-04-23 12:27:57 -0700

Basin Characteristics

Parameter

Code Parameter Description

DRNAREA Area that drains to a point on a stream

PRECIP Mean Annual Precipitation

BASINPERIM Perimeter of the drainage basin as defined in SIR
2004-5262

BSLDEM30M Mean basin slope computed from 30 m DEM

CENTROIDX Basin centroid horizontal (x} location in state plane
coordinates

hitps://streamstats.usgs.goviss/

B-12
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Value Unit

44 square
miles

86.1 inches

50.1

33.1 percent

-2314536.8

113
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Parameter
Code

CENTROIDY
EL6000
ELEV
ELEVMAX
FOREST

JANMAXTMP

JANMINTMP

LAKEAREA

LC11DEV

LC11IMP

LFPLENGTH
MINBELEV

OUTLETELEV

RELIEF

RELRELF

DRAFT

StreamStats

Parameter Description

Basin centroid vertical (y) location in state plane units
Percent of area above 6000 ft

Mean Basin Elevation

Maximum basin elevation

Percentage of area covered by forest

Mean Maximum January Temperature

Mean Minimum January Temperature

Percentage of Lakes and Ponds

Percentage of developed (urban) land from NLCD 2011
classes 21-24

Average percentage of impervious area determined
from NLCD 2011 impervious dataset

Length of longest flow path
Minimum basin elevation

Elevation of the stream outlet in thousands of feet
above NAVDSS.

Maximum - minimum elevation

Basin relief divided by basin perimeter

Peak-Flow Statistics Parameters 12012 5113 Region 1 North Coast]

Parameter Code Parameter Name Value Units
DRNAREA Drainage Area 44 square miles
PRECIP Mean Annual Precipitation 86.1 inches

Peak-Flow Statistics Flow Report (2012 5113 Region 1 North Coastl

Value Unit
2187519.9
0 percent
2136 feet
4208 feet
57.8 percent
52.56 degrees
F
35.56 degrees
F
0 percent
5.1 percent
0.1 percent
19 miles
1384 feet
1385 feet
2824 feet
56.3 feet per
mi

Min Limit Max Limit
0.04 3200
20 125

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE:
Standard Error (other - see report)

Statistic

https://streamstats.usgs.gov/ss/

Value Unit Pll

B-13

Plu SEp



DRAFT

4/23/2018 StreamStats

Statistic Value Unit PIl Plu SEp
2 Year Peak Flood 4440 ftA3/s 1820 10800 58.6
5 Year Peak Flood 7250 ftr3/s 3480 15100 47.4
10 Year Peak Flood 9190 ftA3/s 4570 18500 442
25 Year Peak Flood 11700 ftA3/s 5990 22700 427
50 Year Peak Flood 13500 ftA3/s 6910 26300 42,7
100 Year Peak Flood 15300 ftr3/s 7670 30500 443
200 Year Peak Flood 17000 ftA3/s 8510 34100 44.4
500 Year Peak Flood 19300 ftA3/s 9430 39600 46
Peak-Flow Statistics Citations

Gotvald, A.J., Barth, N.A,, Veilleux, A.G., and Parrett, Charles,2012, Methods for
determining magnitude and frequency of floods in California, based on data through water
year 2006: U.S. Geological Survey Scientific Investigations Report 2012-5113, 38 p., 1 pl.
(http://pubs.usgs.gov/sir/2012/5113/)

https://streamstats.usgs.gov/ss/
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Results of the statistical analysis of thdala@age 1147550@re taken frorRegional Skew for California, and Flood Freque
for Selected Sites in the SaSeande@tquin River Basin, Based on Data through Wdié5%&aER201ER60).

From Table 1 of SIR 208260, the results of the statistical analysis are:

USGS Gage 11475500 SF Eel River
Recurrence Intervalyr) 2 5 10 25 50 100
Discharge (cfs) 6,650 10800 13600 17,200 19700 22200

Basin Transfer:

Area ungaged

Area gaged

transfer

yr b Q gaged Au/Ag Q
2 0.904 6650 0.129545 1048
5 0.887 10800 0.129545 1763
10 0.88 13600 0.129545 2251
25 0.874 17200 0.129545 2883
50 0.87 19700 0.129545 3329
100 0.866 22200 0.129545 3782
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ELDER CREEK NEAR BRANSCOMEB#11475560)

41232018

StreamStats

11475560 StreamStats Report

Region ID:
Workspace ID:

Clicked Point (Latitude, Longitude):
2018-04-23 13:02:59 -0700

Time:

yol!

(,,,/‘?

yazdd M

fr. Clarlie Creex

CA

CA20180423200241620000
39.72979,-123.64398

v

v (8] S

Basin Characteristics

Parameter
Code

DRNAREA

PRECIP
BASINPERIM

BSLDEM30M
CENTROIDX

https://streamstats.usgs.gov/ss/

Parameter Description

Area that drains to a point on a stream

Mean Annual Precipitation

Perimeter of the drainage basin as defined in SIR
2004-5262

Mean basin slope computed from 30 m DEM

Basin centroid horizontal (x} location in state plane
coordinates

B-16

Value

6.5

99.9
15.5

44.8
-2312371.7

Unit

square
miles

inches

percent

13
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4/23/2018 StreamStats

Parameter
Code Parameter Description Value Unit

CENTROIDY Basin centroid vertical (y) location in state plane units 2193134.8

EL6000 Percent of area above 6000 ft 0 percent
ELEV Mean Basin Elevation 2792 feet
ELEVMAX Maximum basin elevation 4202 feet
FOREST Percentage of area covered by forest 62.9 percent
JANMAXTMP Mean Maximum January Temperature 51.86 degrees
F
JANMINTMP Mean Minimum January Temperature 34.88 degrees
F
LAKEAREA Percentage of Lakes and Ponds 0 percent
LC11DEV Percentage of developed (urban) land from NLCD 2011 0.2 percent

classes 21-24

LC11IMP Average percentage of impervious area determined 0 percent
from NLCD 2011 impervious dataset

LFPLENGTH Length of longest flow path 6 miles
MINBELEV Minimum basin elevation 1397 feet
OUTLETELEV Elevation of the stream outlet in thousands of feet 1397 feet
above NAVD88S.
RELIEF Maximum - minimum elevation 2806 feet
RELRELF Basin relief divided by basin perimeter 180 feet per
mi

Peak-Flow Statistics Parameters 12012 5113 Region 1 North Coast]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 6.5 square miles 0.04 3200
PRECIP Mean Annual Precipitation 99.9 inches 20 125

Peak-Flow Statistics Flow Report 2012 5113 Region 1 North Coast

PIl: Prediction Interval-Lower, Plu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE:
Standard Error (other —- see report)

Statistic Value Unit PIl Plu SEp

https://streamstats.usgs.gov/ss/
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4/23/2018 StreamStats

Statistic Value Unit Pll Plu SEp
2 Year Peak Flood 913 ftr3/s 372 2240 58.6
5 Year Peak Flood 1490 ftA3/s 710 3140 47.4
10 Year Peak Flood 1890 ftA*3/s 935 3840 44.2
25 Year Peak Flood 2410 ft*3/s 1230 4720 42.7
50 Year Peak Flood 2790 ftr3/s 1420 5480 427
100 Year Peak Flood 3170 ftr3/s 1580 6390 443
200 Year Peak Flood 3540 ft*3/s 1750 7140 44.4
500 Year Peak Flood 4020 ftr3/s 1940 8320 46
Peak-Flow Statistics Citations

Gotvald, A.J., Barth, N.A., Veilleux, A.G., and Parrett, Charles,2012, Methods for
determining magnitude and frequency of floods in California, based on data through water
year 2006: U.S. Geological Survey Scientific Investigations Report 2012-5113, 38 p., 1 pl.
(http://pubs.usgs.gov/sir/2012/5113/)

https://streamstats.usgs.gov/ss/
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