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1 PROJECT SUMMARY

At the request of the Napa County Rese Conservatiobistrict (NCRCD), Pacific Watershed
Associates Inc. (PWA) eopleted he project @sign and layout, and supervised heavy eqpeint
operations, tomplement road related erosion control and erosiongmgon treanents along
approxmately9.88mi of road in 2 watersheds of the Napa River baSimphur Creek and
Carneros Creek. The work plandaelssed treatent sites previously assessed as having high or
high-moderate treatent immediacies, as well as adngthsof hydrologcally connectedoad.

The canpleted work in the Carneros Creek é&wphur Creek watersheds representsgphase
sedment reduction and watershesktoration project being uadakenby the NCRCD for the
Napa Basin.

For the Sulphur Creek watershed, PWA supervised upgyacaments for two subwatersheds:
mainsem Sulphur Creek and Heath Creek. $adit reduction treaents in the Sulphur Creek
(mainsten) included approxnately 3.85mi of road on 4 private landownershigshe work vas
completed between Augugdctober

2010. A total of 32 sites were tredténcluding 29 strearorossings, 2 ditch relief culverts, and 1
landslide. Seaent reduction treatments for Heath Creek included apmairiy 4.71mi of

road on a single privateldownershipwith work being conpleted between Jui@eptember

2011. A total of 47 sites were treated in Heath Creek, including 35 stream cra3siitgs,

relief culverts, and 3 road surface discharge points.

In the Carneros Creekatershed, ediment reduction traments were ampleted between
AugustNovember 2009 along appraxately 1.32mi of road on 3 different landownerships
total of 14 sites were treated to reduce erosion andeatidelivery: 12 sites were upgeatl
(11 streancrossings and 1 ditch relief culvert) and 2 stream crossiegs decommissioned.

PWA esimates hat treating the 98ites and 9.88&ni of road reaches irné¢ 2 waterkeds will
substantially dninish the delivery of coarse @rfine sedinent to the stream syste including
approximately 5,090 ydlof sedimentprojected to origiatefrom episodic erosion at individual
sites and appromiately 8,650 ¢ of fine sedinent estinated tooriginate fromthe chronic

erosion of oad, ditch and cutbank srfaces dumg the nextdecade alonelhe total ost to

complete all work in both watersheds was appmwately $788,921.09, which equates to a project
cost effectiveness of appramately $57/¢.

The succesful completion of this project qgresats important progress imeducing oad related
erosion and sedient delivery to Carneros a@illphur Creeks, and establishing letegm
improvements in water quality locally as well dswnstream to the Napa River. If employed
with responsible futurkand use practices, the erosion con&ral erosion prevention treaénts
completed for thigroject can be xpected tommediately contribute to the recovery ofreahid
habitat in the Napa River basin and over the next several decades.
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2 CERTIFICATION AND LIMITATIONS

This repat, entitledDemonstratingRoad Improements in théNapa RiveBasin: Implemented Road
Treaments to Reduce Erosion in the @Garos Creek an&ulphur Ceek Watersbds, Napa County,
California, was prepared by or undéetdirecton of a licensed professional geologist at Pacific
Watershed Asxiates Inc. (WA), andall information herein is based on data and infation
collected by VA staff. Erosion ontrol treatnent prescriptions, ethe-ground pre
implementation layout, andethnicaloversight of heavy equipentfor the projet were similarly
conducted by or under the responsible charge@dlifornia licensed professional geologist at
PWA.

Analyses, data, and results presented in this report are only intendedttthe rporting

requirements as specified in California Depaent of Fish and @me Streabed Alteration

Agreament #160620080413 and Grant #P0730413. Datedito generate the original proposal

and work plan were based on road erosion inventories origtaiigicted in 2002. Site

conditions can change rapidly wenatertain coditions; therdore, pror to implementationmany

sites were reevaluated in 262010. The data expressed withimhi s r eport ar e P WA(
approximations based on all the available imfation. Final data for heavgquipment hours and

excavation volmes were provided tBWA by heavy equipment subcontractors, af¥VA is not

responsible for @y errors in their records oeporting.

Initial recommendationgprescribed for restoraticand erosia control at specific sites are based on
observation®f surficial conditions at the e of the original assesgent. Oncemplementation is
undervay, subsurface conditions revealed by heegyipmentmay not reflect the original surficial
observationswWhere necessygy original treatmentprescriptionsnay be modified basean the
updated sitespecific subsurface conditions. This practice of "adaptimeagenent”is undertaken as
necessann order tomaximize the success of the project anchtoimize therisk of future erosion
and sednent delivey.

The interpretations andauclusions pesented in this report areded on a sidy of inhererily limited
scope, andindings are &id as of the report suhittal date. Obarvations are sei-quantitative,
confined to surface exgssionsof limited extent and artificial exposes of subsurfacenaterials.
Interpretations of probteatic geologic and geonmphic features (such as unstable hillslopes) and
erosion proesses aredsed on the infanation available at theme of the stdy, and orthe nature
and distribution of existing features. PWA is negponsible for changes the conditions of the
propety with the passagef time, whether due toatural processes or to therks of man, or
changing conditions oadjacent properties.

Certif

ied by: =
4 J =
ara Zuraveste
CaliforniaRfofessional Geologist #8418
PacificWatershed Asxiates Inc.
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3 INTRODUCTION

In 2007, the NCRCD contracted PWA to underttdieeproject design and layout to imiplent

the prioritized teatment plandor the Carneros Creek and Sulphur Creek waterstedsoped

as part of an eadrroadrelatedsedmentsouce assessent for the area (Pacific Watershed
Associates, 2003a, 2003b). The work plan focused on atheatldelivery sis that had been
designated with high or higmoderate treatent immediaciesas well as all reaches of
hydrologically connected road. The impientationwork, reported here, wasmpleted between
2009 and 2011 on a total of 8 private properties: 3 iltCdraeros Creek watershed and 5 in the
Sulphur Creek watershed. The goals of the project were tonmaptevellestablished erosion
control and prevention techniqui@sorder tominimize the impact of road related sadint to
anadranous fishbearingtributaries of the Napa River.

The 2002 assesent for the Carneros Creek watershed covered appately 23.5mi of county
maintained roads and privately owned roads (Pa@¥iatershed Associates, 20038he
inventory was conducted on 5 different privately edparcels as @l as the county road that
travels along the valley botto In 2009, RVA implemented road related erosion control and
erosion prevention treaents at individual sites and along ro&gdreents on 3 of the properties:
the ,, and propertigdlaps 24, Appendix B). The 2002 assesnt for the Sulphur Creek
watershed covered 23 of county maintained roads and privately

owned roads (Pacifié/atershed Associates, 2003b

In this report we provide a sumary of the roadelated seanent reduction trestments conpleted
under the supervision oVIPA between 200%nd 2011. All erosion control and erosion

prevention treaments implenented for this project followed guideésdescrbedin the

Handbook for Forest and Ranch RodW¢eaver and Hagan§,9 94 ) , as wel | as
Salmonid Stream Habitat Restoration ManuRarts IX and X (Taylor and Love, 200®/eaver

et al., 2006)Final project costs are detailed in Tabl&&.overview of teminology used in road
related sednent reduction projects argpical drawings of treatent procedures are provided in
Appendixes F and G, respectively.

4 FIELD AREA / TRAVEL DIRECTIONS

Carneros Creek and Sulphur Creek are watesstfetie Napa River basin in northern California
Carneros Creek is a third ordebtriary of the Napa River. The Carneros Creek watershed covers
an area of appromiately 9mi?, and contains appraxiately 25mi of blue-line streans (USGS,

1980b, B80d, 1981). Thenainstemof Carneros Creek is approsately 11mi long with an

additional 14mi of anadrenous tributary streams drainingitoElevations in the watershed

range frommean seadvel at the confluence of CarnerGseek with the Napa Riveot

approximately 1,660 ft aboveneansea level at its headwaters.

CD|
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5 FIELD METHODS AND IMPLEMENTAT 10N TECHNIQUES

5.1 Project Organization, Supervision, and Monitoring

PWA provided technical oversight during-time-ground mplementation (pnmarily road

upgradng) for this project during the summand fall months of 2009 for the Carneros Creek
area, 2010@or the Sulphur Creeklrfainsten) area, and 2011 for the Sulphur Creek (Heath Creek)
area. The treatent plan enployed for the projeatvas based on the detailéeld inventory
conducted during the original project assemst, which included observations of initial site
conditions, estnated risks of future erosion, and a proposed course of actiangtamenting
treaiments at each site (Pacifi¢atershed Asxiates, 208a, 2003b).

Preimplementation layout included epiling roadlogs for project s#s; reevaluating and
flagging all work sites ithefield; and finalizing lists of neked matergls including: culverts,
riprap, road rock, seed, anaulch. Duringthe course of the projecBWA supervised the
progress of heavy equigent operations and confedrwith operabrs in the field aseeded to
review treament specificatias. To monitor renediation efforts while irprogressandevaluate
the overall effectiveess andugcess of the treatment pldAVA photographed selected work
sites fromdesignated vantage points before, during, and after heavynegntipperations and
treatment implanentation.Pertinent photosets foite and road drainage treants for ths
project are provided in Appendix E.

5.2 Heavy Equipment Operations

The heavy equipent was used in variousmbinations as required by the tnemint plan and
included: an excavator, bulldozer, rollerngutruck, waterruck, grader, service trucind a
lowbed for transportation of equipment. The work wasettalen during summer lofow
periods when any potentiahpacts to water quality could Im@nimized.

Uses for the excavat were nunerous, andricluded: (1) @ening access to each site on un
maintained roads (brushing anmving largeobstructions); (2) exeating soil and organic
debris (including logs and brustipm streancrossings; (3) placingisall volumes of excavated
spoil on stable slopes near decoissioned stream crossings; (43limping and outsloping road
beds between sit e missionedr rpadsiwithuldgentiod, and lyushg (€)c o m
constructing crossoad drains on decamissioned roads; (7) excavatingaterial fom the
outboard edge of the road pristhlocations whereolling dips were constructed, to prevent
material flom becaning sidecat; (8) excavatingnd replaaig fill at stream crossings with
upgraded culverts; and (Bystalling settling basins to allow fine sedint to settle out of runoff
before entering thstream.

Uses for bulldozers included: (1) creatingesscfor dump trucks by reconstructing roads and
streamcrossings; (2) pushing excavatedterial to nearby disposal sites; (3) grog off-site
spoil disp@al sites where excavatedhterial was dumped (4) ripping (decmpacting) old road
surfaces; |ad (5) irstalling road dainage stuctures suctas rollingdipsand critical dips.

Dump trucks were used to hawad rock, riprap, and culvertis upgrade sites specified in the
erosion control plan, andhdhaul excess spaihaterial to stable spoil sites.
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Water trucks were used tainimize dust polition, maintain proper @l moisture diring

excavation, and ensugeod canpaction of material duringoackfill and final road kaping. A

grader was used durirmgnstructiorof sane road drainage features and served to achieve a final
road shape andr®othrunning surface.

6 RESULTS

6.1 Summary of Completed Erosion Control and Erosion Prevention Treatments

Between August 2009 and Septeer 2011, WA supervsed the treahent of a total 0B3 sites
in the project area: 14 sites in the Carn€osek watershed, 32 estin the Sulphur Creek
watershedrfiainsem), and 47 sites in the Sulphur Creek watershed (Heath Creek)

Treated sitesn the Caneros Creek watersheacluded 13 streararossings and 1 ditch relief
culvert (DRC). All sites were upgded with the exception of 2 streanessings that were
deconmissioned: site #190 and site #200 on the propertysitds in theSulphur Creek
watershedrfiainsten) were upgraded: 29 streamrossings, 1 landslide, and 2 DRCs. All sites
in the Sulphur Creek watershed (Heath Creek) were upgraded: 35 stosaings, 9

DRCs, and 3 road surface discharge points. Successful erosiool emakterosion prevention
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treatments for sme sites also required tréag adjacat segments of hydrologically connected
road that were eroding and funneling concentratedpesdiladen flow to the sites and into the
streamsystem. Hydrologically connez roadreaches treated ihé project area totaled
approximately 9.88mi: a total of 6.55mi leadingto streanctrossings; 1.4#ni leading to DRCs;
0.33mi leading to oad surface dis@arge ponts; and an additional 1.58i at locations where
there was at an associated sithat required treatent (Table 1).

Table 1.Number of sites and lengtio$ road treated to reducedment delivery. Demonstrating
Road mprovaments in the Napa River Basiimplemented Road Treatents to Reduce Erosion in
the Carnero€reek and Sulphur Cre&XKatersheds, Napa County, California.

Site type Sites treated Hch/JOelarc(l) 'Sgéﬁgﬁéofr'ggggd
(#) (mi)

Carneros Creekwatershed

Streamcrossings 13 1.10

Ditch relief culvert 1 0.07

Subtotal 14 1.17

Locations treated for road drainage ghl - 0.15
Sulphur Creekwatershed (mainstem)

Streamcrossings 29 2.89

Landslide 1 0.0

Ditch relief culvert 2 0.37

Subtotal 32 3.26

Locations treated for road drainageyon - 0.59
Sulphur Creekwatershed (Heath Cred)

Streamcrossings 35 2.56

Ditch relief culvert 9 0.98

Road surface discharge poi 3 0.33

Subtotal 47 3.87

Locations treated for road drainageydn - 0.84

Total for the entire project 93 9.88

*Hydrologically connectedoad segmenteefer to lengths of road adjacento thetreatmensitesthat arefunneling sedimenio the
sitesandinto the streansystem.

PIncludes8 stable streamcrosshgsand1 landslide (site# 199).

“Includes20 steble sreamcrossigs, 1 landslde, 1 ditchrelief culvert, and 4 roaddrainage dischage points.

YIncludes 11 stablestream crossings.

Table 2 shows the sedent savings achieved fdni$ project, which is the estated volume of
sedment tret will be preventedfrom eroding nto the streansystemover time as a rault of
implementing the site and road drainage tnesits.
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Table 2.Estimated sednent savings for treatesitesandhydrologicallyconnectedoad
reaches. Demonstrating Roadpirovanents in the Napa River Basilmplemented Road
Treaments to Reduce Bsion in the CarnerdSreek and Sulphur€ekWatershedd\apa

County, California.

. Estimated sediment Percent
Sedimentsources .
savings (yd) of total
Carneros Creekwater shed
Episodicsedimenteliveryfrom roadrelatederosionsites(indeterminatéime period)
Streancrossingy 1,290 99%
Ditch relief culvert 5 <1%
Subtdal 1,205 100%
Chronicsedimenteliveryfrom roadsurfaceerosion(estmatedfor a 10yr period}f
Subtaal 1,035
Sulphur Creek watershed (mainstem)
Episodicsedimenteliveryfrom roadrelatederosionsites(indeterminatéime period)
Streancrossings 2,255 95%
Landslides 85 4%
Ditch relief culverts 15 1%
Subtdal 2,355 100%
Chronicsedimenteliveryfrom roadsurfaceerosion(estmatedfor a 10yr period}
Subtdal 3,010
Sulphur Creek watershed (Heath Creek)
Episodicsedimenteliveryfrom roadrelatederosionsites(indeterminatéime period)
Streamcrossings 1,160 81%
Ditch relief culvert 250 17%
Road surface discharge po 30 2%
Subtdal 1,440 100%
Chronicsedimentleliveryfrom roadsurfaceerosion(esimatedfor a 10 yr period}
Subtaal 4,605
Total sediment savings from episodic source
(sedimentdelivery sites) 5,090
Total sediment savings from chraic sources 8.650

(road/ditch/cutbank surfaces)

aSedimentelivery for rockedand nativesurfaceroadsis calculatedfor a 10yr period.It assumea combinedwidth of 20 ft for
theroad, dich, and cutbank contibuting aea, and0.2ft lowering of roadand reteat of cutbanksufacesper decade basd on

field amalysesby PWA staff.

®Sedimentelivery for rockedand nativesurface rads is @l culated usingthe me methodand asumptionsasdescribedn
Table2, Footnotefi a with the exceptionthat a combinedwidth of 25 ft wasusedfor the roa, ditch, andcutbankcontributing

area.
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PWA estimates hat implementing the sitespecific treatments will prevent thefuture,episodic
delivery of approxnately 5,090 ydof sediment to the stream systémthe caning decades.
Themajority of sitespecific sedhnent savings (4,705 Y is the result of erosion control and
erosionprevention treaments at streararossings. In addition, we estate that treating
landslides, DRC sites, and roadfsige dschaige points in the pregt area will prevent delivery
of about385 yd of sedment. Thesediment savings achieved froimplementing road drainage
treatments on hydrologically corected road reshes will reduce chraic erosion and runoff from

road surfaces, ditches, and cutbanks in thgept area. Chronic sedent @vings from road,
ditch, and cutbank surface erosion is calculédec 10 yr priod and is projected to be
approxmately 8,650 ydfor the next decade aie.

Table 4a. Carneros Creek waterghgroposed versus dmililt treatnents. emonstrating Road

Improvements in the Napa River Basilmplemented Road Treatents to Reduce Erosion in the

Carneros Creek and Sulphur Creek Watersheds, Napa County, California.

Proposed| As-built As-built
Treatment type treatments{treatments sites
Culvert(replace) 3 3 #180,184,188
Culvert(install) 1 1 #500
§ Culvert(remove) 1 1 #200
2 | ©% |Demmmissionedrossing 3 3
S S £ | (yd excavated) 982yd” | 1,000yd” #190, 200
% § § Wetcrossing(installammored 3 3 4181 193 197
g | @ il orrockedford) I
(&)
2| |ctcadp 3 | 7 [(h7A180.161,186,196,
§ £| Landslideexcavatior{yd® excavated) | 40yd® 0
51 s % Rockarmor/riprap 55yd’ 65yd® [#180, 181,193, 197
£ 5
S | Excavatesoil 1,469yd® | 1,500 yd® gég’l’ 190,138, 197, 200,
Mulch area(spreadstrawmulch) 29.600ft* | 29600ft* [#180, 184, 188, 190, 200
Ditch relief culvert(install) 1 0 -
%8 Ditch relief culvert(cleaninlet) 1 1 -
4"5’ % jg Ditch relief culvert(amor outlet) 1 1 -
¢ | g = [Rollingdip (construct) 19 23 -
§ € ” [Rockeddip 0 1 -
= Crossroaddrain 2 2 -
8.2
a §§ Outsloperoadandremoveditch 240ft 1,140 ft -
o 7
&
oo}
£ | Roadrock for roadsurfaces) 155yd® | 160yd® -

12
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Table 4b.Sulphur Creek watershethdinsten): proposed versus dmlilt treatents.
Demonstrating Road Improweerts in the Napa River Basihmplemented Road Taments to

Reduce Erosion in the Camnes Creek and 3phur CreeRNatersheds, Napa County, California.

Treatment tvoe Proposed| As-built As-built
yp treatments|treatments sites
#54.1,55.1,99, 131,
Culvert(replace) 11 10 132,133, 151, 152, 159,
1009
o Culvert(clean/clear) 2 2 #68,74
@ @ Flaredinlet on crossingculvert 1 2 99,2000
5B #54.1,55.1,64.1,98
o c w1, .4, .4, ,
2 | gy |Trashrack o 9 133151, 152, 159, 2000
qg’ % ~ | Wetcrossinginstall ammoredfill) 2 1 #157
s #531,54.1,55.1,571,
= i : 67,73,74,79, 82,85,
% Critical dip 22 20 86,88 90, 131, 132,
g 133 152, 155, 156, 1009
b Landslideexcavatior(yd® excavated) | 170yd® | 170yd® #2001
« Rockarmor/riprap 145yd® | 125yd® ?ggé 951,157,159,
E . 3 3 [#54.1,154,157,1509,
3 Excavatesoil 275yd 275vyd 1009
#54.1,55.1,99, 131,
Mulch area (spreastraw/mulch) 31360ft° | 31360ft* [132,133, 151, 152, 154,
159, 1009
» 8| Ditchreliefculvert 7 6 i
@ g g’g (installor replace)
S |83 . .
GE) © % | Rolling dip (construct) 72 69 -
§ o | Qutsloperoadandremoveditch 2,551t | 2,245ft -
2 | £ | Crownroad 1,145ft | 1,145t -
& | 2 g|Berm(remove) 1,080ft | 1,080ft -
@ =[Ditch (cleanor cut) 430ft 3501t -
©
o —
e % Roadrock (for roadsurfa@s) 1,165yd® | 1,044 yd® -

13
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Table 4c.Sulphur Creek watershed (Heath Cregkopcsedversus &built treaiments.
Demonstrating Road Improweerts in the Napa River Basihmplemented Road Taments to
Reduce Erosion in the Carneros Creek angl8u CreekWatersheds, Napa County, California.

Treatment tvoe Proposed| As-built As-built
yp treatments|treatments sites
Culvert(replace) 2 #2444
#7,8,9,17,20, 24, 28,
o 29,30, 32, 33, 35, 36,
@ | @ q |Trashrack 26 |37,38,42,44,46,51,
| 5@ 34 53,54, 55, 56, 57,58,
% % g 34.1
2| 5 Wet crossing(install amoredfill) 7 #23,38.1,38.2, 39, 40,
o 43,48
S " . #2,6,7,8,17, 24,30,
(G%)_ Critical dip 10 33,35, 44
b . 3 3 [#3,23,24, 36,38,381,
3 " Rockammor/riprap 170yd 225yd 38.2.39,40 43 44, 48
= . 3 3 [#3,23,25.1,38.1,382,
O | Excavatesoll 107yd 250 yd 30, 40, 43, 44,48
Mulch area(spreadstrawmulch) 0 ft? 200ft> [#24, 44
o | Ditch relief culvert
w |8 qé’% (install or replace) 15 9 i
€ (€832 .
é © % | Rolling dip (construct) 65 86 -
§ - Outsloperoadandremoveditch 9,269ft | 7,713ft -
= % fg Outsloperoadandkeepor cutditch 0ft 1,121 1t -
é @ % Insloperoad 370ft 0ft
2 § £ | Crownroad 2,000 ft 0ft
2 Ditch (cleanor cut) 0ft 325ft -
@]
D: —
% Roadrock (for roadsurfaces) 520yd® | 405yd® -

2Unspecified treatmentsere proposedat 34 sream crossingspnce on the groundfield layout wascompletedspecific
trestmentswereprescribedo each of the 34 stream crossingsites.

14
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7 FINAL PROJECT COSTS

The total cost for the projeatas $788,921.09 (Table 5). Cost categories listed in Table 5
include: (1) tme for road openingnd equiment mobilization; (2) all heavy equipent workat
sites and along road reache®);rpateral costs for culerts, straw mulch, seed, andck; (4)
administrative overhead; and (8chnical oversight, which includgeneralayout, monitoring
heavy equiment in the field, photo docoentation, and reportg
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ImplementedRoad Treatments toRedice Erosionn the CarneosCreek andSulphur CreekWatersheds
PacificWatershedAssociatesReportNo. 12093502

8 CONCLUSIONS

Implementation is conpletefor theproject entitled, Demanstrating Road Improsments in the Napa
RiverBasin: Implemented Road Treatnsto Reduce Erosion in tHéarneros Creek and Sulphur

Creek Waterskds, Napa County, CalifornidDuring a 3phase sedient reduction and watershed
restoratiorprojectandude r P WA 6 s sheapyeqyimens areavisuccessfully treated 93
sedment delivery ges and 9.88&ni of hydrologically connected roads for erosion control and
erosion prevention. e expected benefit of completing this work lies in the {@dagnreduction

of sediment delivery to 2 watersts of the Napa River basin: Sulphur Creek and Carneros Creek,
which provide mportant habitat for sadonid production in Central California.

PWA estmates hat treating the 98ites and 9.8&ni of road reaches irné¢ 2 waterkeds will
substantially dninish the delivery of coarse and fine seelnt to the stream sysie including
approximately 5,090 ydlof sedimentprojected to origiatefrom episalic erosion at individual

sites and appromiately 8,650 ¢ of fine sedinent estinated tooriginate fromthe chronic

erosion of oad, ditch, ad cutbank srfaces dumg the nextdecade aloneThe total ost to

complete all work in both watersheds was appmately $788,921.09, which equates to a project
cost effectiveness of appromately $57/y°.

The succesful completion of this project represts important progress imeducing oad related
erosion and sedient delivery to Carneros a@illphur Creeks,mproving accesseeds as
defined by landowners along these road mea@nd esthlishing longtermimprovements in
water quality locally as well as dmstreanto the Napa River. Ifraployed with responsible
future landuse practiceghe erosion control aherosion previon treetments conpletedfor
this project can be expecteditomediately catribute to the reovery of satonid habitat in the
Napa River basin andrer thenext several decdes.
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Table 5.Total pioject costs. Denonstrating Roadlmprovements in tie Napa River Bsin: Implemented Road reamentsto Reduce Eosion inthe
Carneros @ek and Slphur CreekWatersheddNapa County, Cdiornia.

Funding source ®@st match
Cost Napa Land-
Total rate Cost CDFG U.S. EPA SWRCB County owner Other® Total
Cost category (%) (%) (%)
Napa County RCD Costs
RCD Peasonnel Costs - - 31,216.26 - 18,810.47 - - | 12,405.79 31,216.26
RCD Operating Costs - - 340.00 - 340.00 - - - 340.00
Total Napa County RCD Costs - - 31,556.26 - 19,150.47 - -| 12,405.79 31,556.26
PWA Personnel Costs
Principal Geologist 67.75 120 8,130.00
Professonal Geologist 177.25 95 16,838.75
ProjectSdentist 1 93.25 85 7,926.25
ProjectSdentist 2 854 75 64,050.00
Physical Séentist 48.75 60 2,925.00
Tedhnical Saff 61.50 45 2,767.50
Clerical Saff 4.00 35 140.00
PWA Pesonel Costs subtotal - - | 102,777.50 - - - - - -
PWA Operating Costs
Transportation/mileage (mil es) 2,617 0.5 1,308.50
PerDiemand lodging (days) 6 140 840.00
Miscdl aneous supplies - - 136.06
PWAOperating Costs subtotal - - 2,284.56 - - - - - -
Total PWA Costs - - | 105,062.06 - 98,3%.00 -| 358500 | 308306 | 105062.06
Construction

Heavy equipment® - - 74,597.00
Materials and supplies Eulverts, rock, etc.) - - 17,242.35
Total Construction - - 91,839.35 - 91,839.35 - - - -

Total CarnerosCreek Watershed | 228,457.67 209,383.82 3,585.00 | 15488.85 | 228,457.67
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January 2012

Table 5. Total pioject costs. Denonstrating Roadlmprovements in te Napa River Bsin: Implemented Road reaimentsto Reduce Eosion inthe
Carneros @ek and Slphur CreekWatersheddNapaCounty, Caliornia.

Funding source @st match
Cost Napa Land-
Total rate Cost CDFG U.S. EPA SWRCB County owner Other® Total
Cost category hours | ($/hr) $) $) $ $) $ $ $) ($)
Napa County RCD Costs
RCD Pasonndl Costs - - 38,5654.92 - - 27,800.99 9,602.13 - 1,142.80 38,554.92
RCD Operating Costs - - 341.00 - - 341.00 - - - 341.00
Total Napa County RCD Costs - - 38,895.92 - - 28,150.99 9,602.13 - 1,142.80 38,895.92
PWA Personnel Costs
Principal Geologist 47 120 5,640.00
Professonal Geologist 47.75 95 4,536.25
ProjectSdentist 1 250.25 85 21,271.25
ProjectSdentist 2 113 75 8,475.00
Physical Séentist 50.5 60 3,030.00
Tedhnical Saff 10.25 45 461.25
Clerical Saff 1 35 35.00
GIS Spedalist 10 50 500.00
PWA Pesonel Costs subtotal - - 43,948.75 - - - - - - -
PWA Operating Costs
Transportation/mileage (mil es) 1,476.5 0.5 738.25
PerDiemand lodging (days) 3 140 420.00
Quad rental (days) 1 50 50.00
Miscdl aneous supplies - - 19.25
PWAOperating Costs subtotal - - 1,227.50 - - - - - - -
Total PWA Costs - - 45,176.25 - - - 45,176.25 - - 45,176.25
Construction

Heavy ecuipment” - - | 155,704.00
Materials and supplies €ulverts, rock, etc.) - - 43,795.54
Total Construction - - | 199,499.54 - - | 109,661.00 63,737.81 | 26,100.73 - | 199,499.54

Total Sulphur Creek Watershed(mainstem 283,571.71 - -| 137,811.99 | 118516.19 | 26,100.73 1,142.80 | 283,571.71

Napa County RCD Costs

RCD Pasonndl Costs - - 31,832.42 26,008.64 4,680.98 - - -] 1,142.80 31,832.42
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January 2012

Table 5. Total pioject costs. Denonstrating Roadlmprovementsin the Napa River Bsin: Implemented Road reaimentsto Reduce Eosion inthe
Carneros @ek and Siphur CreeRWatersheddNapa County, Cdiornia.

Funding source @st match

Cost Napa Land-
Total rate Cost CDFG U.S. EPA SWRCB County owner Other® Total
Cost category hours | ($/hr) $) (%) (%) (%) (%) (%) (%) ($)
RCD Operating Costs - - 168.00 168.00 - - - - - 168.00
Total Napa County RCD Costs - - 32,000.42 26,176.64 4,680.98 - - - 1,142.80 32,000.42
PWA Personnel Costs

Principal Geologist 38.5 120 4,620.00
Professonal Geologist 17 95 1,615.00
ProjectSdentist 1 287.5 85 24,437.50
ProjectSdentist 2 102 75 7,650.00
Physical Sgentist 85 60 5,100.00
Clerical Saff 75 35 262.50
GIS Spedalist 49 50 2,450.00

PWA Pesmnel Costs subtotal - - 46,135.00 - - - - - - -

PWA Operating Costs

Transportation/milegge (mil es) 2,247.5 0.5 1,123.75
PerDiemand lodging (days) 1 140 140.00
Quad rental (days) 7 50 350.00
Miscdl aneous supplies - - 251.25

PWAOperating Costs subtotal - - 1,865.00 - - - - - - -

Total PWA Costs - - 48,000.00 19,994.36 28,005.64 - - - - 48,000.00

Construction

Heavy equipment?® - -| 171,491.55
Materials and supplies Eulverts, rock, etc.) - - 24,550.91

Total Construction - - | 196,042.46 60,000.00 | 125,000.00 - 11,042.46 - - | 196,042.46

Total Sulphur Creek Watershed(Heah Creek) 276,042.88 | 106,171.00 | 157,686.62 - 11,042.46 -| 1,142.80 | 276,042.88

TOTAL PROJECT COSTS| 788,07226| 106,171.00| 157,686.62 | 347,19581 | 129,558.65| 29,685.73 | 17,774.45 | 788,072.26

“Other funding sourcesinclude Cadifornia Department of Conservation, Napa Sustainable Winegrowing Group, and other local ources
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Appendix A

Summary oimeasurable project metrics

Demonstrating Roabinprovements in thlapa River Basin:
Implemented Roadlreatments to Redudgosion in the
Carneros Creek and phur CreeRVatersheds, Napa CoyntCalifornia

Table AL. Summary ofmeasurabl@roject metrics, Demonstrating Road Improvements in the
Napa River Basin: Implermed Road Treatments to Reduce Erosion in the Carneros Creek and
Sulphur Creek Watersheds, Napa County, California.

Carneros: 08/19/20100/21/2010

Sulphur (mainstem): 08/12/204a9./09/2009
Sulphur (Heath Grek): 07/25/201-D09/08/2011

Heavy equipment
construction startend dates

Sediment savings () 13,740
Total road miles treated 9.88
Total road miles upgraded 9.84
Total road miles decommissioned 0.04
Total stream crossings treated 77
Total stream crossings upgraded 75
Total stream crossingedommissioned 2
Total landslides treated 1
Total ditch relief culverts treated 12
Total road surface discharge points treateq3
Total sites treated 93
Total sites upgraded 91
Total sites decommissioned 2

APPENDIXA: MEASURABLE PROJET METRICS
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Appendix E

Selectedphotosof treatment sitesbefore and after implementation

Demonstrahg Roadlmprovanentsin the NapaRiver Basin:
ImplementedRoadTreatmentsto ReduceErosionin the
CarneroreekandSulphurCresk Watersheds
NapaCounty, California

Photola,b | propery, site #180
Photo2a,b | propery, site #197
Photo3a,b | propery, site #200
Photoda,b | propery, site #217
Photo5a,b | propery, site #54.1
Photo6a,b | propery, site #55.1
Photo7a,b | propert, site #99
Photo8a,b | propery, site #2001
Photo9a,b | propery, site #133
Photol0a,b | propety, site #9
Photolla,b | propety, site #38.2
Photol2a,b | propety, site #40
Photol3a,b | propety, site #44

SELECTEDPRE- AND POST-IMPLEMENTATION PHOTOGRAPHS

APPENDIX E:
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Photo 1a. propery, site#lSO,beforeipIetatlon.VinromtheIe bank,looking towards theculvert

r

inlet androadsurface.

09/16/09

Photo 1b. propery, site#180,sameview asabove afterimplementation Aggradedsediment remmved
andunstableébanksexcavagd with anew42in. x 90ft culvertinstéled atthe baseof fill

APPENDIX E: E-2
SELECTEDPRE- AND POST-IMPLEMENTATION PHOTOGRAPHS
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