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CHAPTERS 

PUBLIC FACILITIES AND SERVICES 

This chapter assesses the potential impacts of development under. the General Plan on the public facilities 
and services, serving Woodland., The issues_addressed in this chapter are water, wastewater, storm drainage" 
law enforcement, fIre protection, solid waste; collection and disposal, and utility services. 

5.1 WATER SUPPLY AND DELIVERY 

ENVIRONMENTAL;SETTING 

City of Woodland Water System 

The City is the only purveyor of water for domestic, comme[l;ial, and industrial use within th~ city limits . 
. The City's sole source of water supply is currently groundwater. Chapter 4 of the Background Report 
describes the current water supply (including quality and tr.ent), demands, and delivery systems in the 
city. Some individual systems are located within the city limits. Outside the city limits, individual well 
systems, surface supplies, and recycled wat~r (from Spreckels plant) provide water for agricultural and 
associated domestic needs. Chapter 8 of this EIR discusses issues related to surface and groundwater quality. 

Regional Water Supply Planning 

The Water Resources Association of Yolo County (WRA) was established to coordinate implementation of 
the Yolo County Water Plan. The WRA is a nonprofIt mutual benefIt corporation with agency members 
represented by all purveyors of water and major governmental entities in Yolo County. This includes the 
Dunnigan Water District, Yolo County Flood Control and Water Conservation District, UC Davis, Yolo 
County Board of Supervisors, and the Cities_of Davis, Wintersj.West Sacramento, and Woodland. 

The sources of surface'water in the county are. three' natural water courses: the Cache Creek watershed, the 
Sacramento River watershed, and'the Putah Creek watershed'. ' Some water from Cache Creek is supplied 
from Dear Lake and Indian Valley reservoir. Sacramento River water is supplied directly from the river, 
under Bureau of Reclamation contracts through the Tehama-Colusa canal, and indirectly via the Colusa Drain 
in the form of return flow from irrigation in Colusa and Yolo Counties. Lake Berryessa (Putah Creek) water 
is supplied almost exClusively to Solano County. 

The Yolo County Flood Control and Water Conservation District has submitted an application to the State 
Water Resources Control Board to divert up to 45,000 acre feet of water per year from the Sacramento River. 
This water is intended for use by the Cities of Woodland and Davis and the University of California, Davis, 
and is one of the programs propose4 by the Yolo County Water Plan Uptjate to ensure future supplies of 

- -

water for municipal/domestic and indWltrial use. 

METHODOLOGY 

~mptions 

For the purposes of this EIR, it is assumed that the City's future water syste~ will continue to rely on 
groundwater supply. Although the City continues to participate in regional efforts to investigate the use of 
surface water supplies, the ability to acquire surface water rights is uncertain, and development of a surface 
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Chapter 5:, Public Facilities andSeT11ices. 

water supply system would be a long-teon effort that would take many years and additional environmental 
review. 

The impacts to the City's water supply and distribution system from development of the Land Use Diagram 
were analyzed by applying the:average water usage.factors.,(water duties)-shown.in"Table 5,. 1. to: the. new 
development potential under the 'General'P.lan (inc1uding.;undeveloped'lal1dowithin. the cityJimits);; >. ', • 

. . -
TABLES-! 

ASSUMED AVERAGE WATER USAGE.FACTORS 

,. 

Water Duties 
, (Acre-feet! 

Land Use Designation gross acre/year) 

:' Rural Residential 0.8 

Very Low Density Residential 2.5 

':Low Density Residential 4.1 
, 
~~um Density Residential 8.5 

" 

Neighborhood Commercial 2.1 

General Commercial 2.6 

Service Commercial 2.2 

Highway Commercial!. '.' 2~7 
" 

Business.Park:. 1$ 
, 

Industrial 3.2 

Public Services (schools) 2.7 

Open Space (irrigated park) 2.8 

Source: Montgomery Watson, 1995 

Peaking factors were determined using monthly production records. A maximum day to average day deman,d 
ratio of 1.75 was used; peak hour demand is assumed to be 3.5 times the annual average day demand 

The number of additional new wells was determined by using the peak hour demands for future development 

, I 
I 

. J 

" 1 

~ I 
,- , 

The capacity of each well is assumed to be 1,800 gallons per minute (gpm). The current well capacity , 
reserve. is maintained ~by constructing-additionahwellS' tn' accommodate' new" demand on1y~ ? . ' . ~ J 

Maiadistribtrtion:-pipe1ines::were; designed10',carry"r1fe:1l()w!and,p~;~lWUlds:'iIn,industrial:areas~';a\: :.,,'i;, c • - I 
minimum pipe size of 12 inches is required to accommodate a-fire;i10W:bf3,500 .• gpm~ , In residential areas; . 
a minimum pipe size of 10 inches is.required for flows up to 2.soo gpm at acceptable velocities. 
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Chapter 5: Public Facilities and Services 

Several assumptions are built into the water demand estimates: 

1. Existing water demands met from private wells are not included 

2. Existing·average'water demands reflect some conservationefforts,.of,which theconservation.savjngs,w~U- . .. . ," 
be maintained- ' . 

3. Year 2020 and buildout demands assume a 5 to 10 percent reduction over average current-demands to . 
reflect state conservation requirements 

4. . Year 2020 and .buildoutdemands assume Sto 10 percent· system losseS'; . 

Thresholds of Significance 

For purposes of this BIR, an impact is considered significant if adoption or implementation of the General 
Plan would result in..the approval of development without adequate system capacity or the ability to add 
capacity through facility expansion or addition of wells, or if the water supply would not be adequate to serve 
projected new development 

.' 

IMPLICATIONS OF THE LAND USE DIAGRAM 

Water Supply 

Total future water use reflecting the development under the General Plan in 2020 and at buildout is presented 
in Table 5-2. This represents an increase of about 80 percent from existing demands to buildout conditions. 

TABLE 5-2 

EXlSTING:AND'PROJECTEnWATERDEMANDS::'~ 

City of Woodland GeneralPlan .. 

Existing (1994) Demands Year 2020 demands Bulldout Demands 

acre-foot/year mgd(a) acre-foot/year mgd(a) acre-foot/year mgd(a) 

12,600 11.3 21,700 19.4 23,200 20.7 

mgd=million gallons per day 

(a) Average annualized daily demand. 

Source: Montgomery Watson, 1995 

·As disCuSsedintheBackground,Reporl;cthe,City'andadjacentagriculturaHands':c.urrentlyutilize:groundwateJ!'.,.:. . . , . ' . 
as the'primary,soUICe.ofsupply; · The·aquifer~.is •. recharged.pri.marily:flom~.precipitaUon:.and,irriga~on:,water,y .. 
applied to agriculfurallatids: in,theregioa: ··The'groundwatedevels:Jluctuatei.SeasonauYland'leflect-€ity.JUid~;:;\'. '/ .. 
agricultural pumping patterns. Groundwater pumping for agriculturaHandsadjacentto the city appears to 
influence water levels under the city on a short-tenn basis. Groundwater levels recover relatively quickly. 

Woodland General Plan FEIR. Volume I 5-3 February 1996 



Chapter 5: Public Facilities and SeT1lices 

As the agricultural lands within the Urban Limit Line are converted to urban uses, agricultural requirements I I 

will decline and urban demands will increase. Crops grown on agricultural lands within the Urban Limit Line 
are priniarlly tomatoes, com, and alfalfa. A crop water use factor (3.25 acre-feet/year based on.theaverage 
annual demands estimated by the State Department of Water Resources for these crops in the Sacramento 
Valley) was 'applied to 'an estimate of'agricultural-screageplannedfor convefSiomto)urban:uses-to,estimate.,,", .~. 
the approximate amount ofirrigation:water.currentlY'applied-to:these lands:~:~This,;results,.in an, estimate.oli.the.,;,:, : ' 
approxinlate amount of annual ,groundwater-currently applied to, theSe-lands; ." . 

As presented in Table 5-3, the surplus or deficit in groundwater demands at 2020 and buildout over current 
usage can be calculated by adding the current urban and agricultural groundwater usage together (thus 
.implying that this is::the'available 'supply) and then, subtracting the projectedJuture: water demands, :Using, . . 
these calculations, T:able5-3 shows that at2020 the deficit is 2,300 acre.:.feet per year and 3,800 acre-feet at I 
build out The overall increase in demands occurs because the Land Use Diagram also includes lands which, 
are vacant and not currently using groundwater· but are planned for urban development ,These projected-
demands are for average- conditio~; actual demands will vary each year depending' on precipitation and 
hydrologic conditions ,and could be significantly higher during dry and critically-dry years. - 1 

TABLE 5-3 

PROJECTED AVERAGE ANNUAL 2020 and BUILDOUT WATER NEEDS 
(Acre-Feet per Year) 

Water Use Urban Limit LIne 

Existing City Groundwater Usage 12,600 

Existing , Agricultural GroundwaterUsage, 6,800 

Existing:TotatGrOlindwarer:Usage,', ' .. . 19,400 
': 4 . ' : ... 

Projected Urban Demand at 2020 21,700 

Projected Urban pemand at Buildout 23,200 

Water Demands above Current Usage (2020) 2,300 

Water Demands above Current Usage (Buildout) 3,800 

Source: Montgomery-Watson, 1995 

This future water need can be met by increasing groundwater pumping, but this may result in localized 
subsidence problems (discussed below). In addition, the groundwater basin may not be replenished at its 

·1 

'1 .. 

!' 1 ! 

.. J 

1 
current rate' due to a reduction. in groundwater recharge from· irrigation-water. Although urban water , 
demands-do: not :yary."signifiGantly-:'from"agricultuml ~mands':-on{a~pet;':ae(e','annuahbasis,~much .. pf~,tlu,~ ,=, ' : ': , ,_.. . . I 
ini~tion.watetdnflltrates-:·int():the,aquifefo;and.xecharges,~the"wundwateI',basino'!,:Rechatge.::does;occ,Ul';;,witb.c';",' ;: 

. urban'water;-applied 'to,}andscapfug;.:buNo,a;lesser.extenttthamfor;~cJJl~~Iil;;ad4iti6h~:ud>anJ~d':-:i" '" :"',, .; . -... i '. 

uses increase;the:amount of impervious: surfaces,.thus :reducing!the,quan'tity,;ofrainfallinfiltrating:diIectly'.,,' 
to the aquifer. 
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Chapter 5: Public Facilities and Services 

Differential settling from subsidence occurs in the. city and has resulted in compressive-type failures of well 
casings, pump damage, piping misalignment, distribution system pipeline breaks, and other facility 
problems. Increased groundwater pumping which results in the groundwater table falling to lowedevels" ·· 
than historic conditions may exacerbate subsidence in localized areas. 

Atthe rates assumed in-this.EIR with no watermanagementefforts, projected:.urban.water effects,would,be l" .., .. ,. ' . 
greater during 'criticaUy~dry'years;' possible resulting'·in overdraft conditions:;-thus,·greatlY reducing.sy.stem , ;' 
reliability. Subsidence problems would likely increase in the, future in specific areas where groundwater , . 
pumping is increased, both within the city limits and on adjacent lands. Because of the complexity of the" . 
. Yolo groundwater basin and the lack of information regarding the long-term availability of groundwater to . 

, . the.,City, 'overdraft,; watel\ .quality; and':subsidence,c.problems '. in the' future ' are '1li1known; but an: overall. " 
decrease in.supply·an'Cbystem reliability would be likely. 

Since existing domestic water quality monitoring .programs have not indicated significant water quality 
concerns (other than non.:.;fecal coliforms), it appears that the current groundwater quality, with the current 
disinfection program, is adequate to meet the City's potable water needs. However, future monitoring . 
requirements' resulti~g from changes in federal or state drinking water quality regulations may indicate 
differing water quality conditions than those now assumed. Disinfection will continue to be required at 
some, and perhaps all, of the wells in the future due to the presence of non-fecal coliform bacteria and the 
trend towards increased federal groundwater treatment regulations. 

Water Delivery System 

Additional wells and water delivery pipelines will be required as lands are developed for urban uses. 
Facilities need to be sized to provide delivery capacity to meet water demands during peak conditions and 
at the same time to meet fire protection needs. Peaking factors, fire flow requirements, and a system 
pressure range, which must be utilized in designing the facilities, are set out in the City's standard 
specifications. 

Estimates of. the future numbec.of wells ,that will be needed to; serve:new-:development in <2020::and·.at> .,' 
bliildoutare.based'on- the'additiona:J:futurepeak(hour demands,projectedJrom,new\'de.velopmentunder,the: f' ; . •. • 

Land Use Diagram. Table 5-4 indicates the incremental future: peak hoUl' demands needed to serve 
development within the Urban Limit Line. The northern area includes the future industrial development on 
the north and northeast; the southern area includes the area covered by planned residential development. 
This an approximate estimate; specific plans will identify more geographically-specific peak hour 
requirements. 

TABLE 54 

INCREMENTAL FUTURE PEAK HOUR DEMANDS 
Urban Limit Line 

(Gallons per Minute) 

2020,' " Bulldout' . 
. 

'. Northern'Area ; . r So.ilther.n iArea·.\' :,Nor.~erD~*ea . .;. i, Sou_thern;Area ;,' " 
. -

Urban Limit Line 35,350 30,800 46,900 39,480 

Source: Montgomery Watson, 1995 

r: ' t " • ,; •• ~ • 

... ~"' }. a· .. 
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Chapter 5: Public Facilities and Services 

Table 5-5 shows the number of additional wells projected to be needed to serve new development through 
2020 and at buildout. 

TABLE 5-5 

INCREMENTAL FUTURE ADDmONAL'WELLS: 
. . 

Urban Limit Line 

: .. 
2020 . BtJildout . " 

, ,Northern Area Southern Area Northern Area Southern. Area. 

Urban Limit Line 6 5 8 5 

Source: Montgomery Watson, 1995 -
Figure 5-1 shows the proposed water system layout. The City will update its Water System Master Plan to 
reflect the supply and system needs based on the adopted General Plan. The master plan serves as a 
guideline for review~of proposed specific plans and individual projects. Locations and numbers of wells will 
be determined'for each· specific area. All wells will be connected to major distribution lines for maximum 

.- system reliability .,atUtl!better system hydraulics. 

GENERAL PLAN POLICY RESPONSE 

The following policies address the implications of development under the General Plan on the City's water 
supply and distribution system: 

. Water Supply: and.Delivery· . . 

4.C.L T/ie, Citysfialfprotecuhe;groundWateT'basin/rom: overdraftfrom,Cify'use of groundwater. To-this. "'. 
end, the City shall study,. working closely with other public and private entities as deeme.d 
appropriate, the safe yield of the groundwater basin and the the possibility of surface water 
supplies (e.g., obtaining water rights, transfers, or exchanges) for domestic and/or agricultural use 
within the Woodland area. Water management programs such as conjunctive use and ret:harge 
programs will also be considered. The City shall use this information to detennine the most 
appropriate long-tenn water supply to serve Woodland. 

4.C.2. lfthe studies in Policy 4.C.l indicate an imbalance between safe groundwater yield andprojected 
water requirements, the City shall develop a response plan to address the imbalance. This response . 
plan will include an appropriate mix of water conServation measures, reuse, surface water 
supplements, and other water management tech,#queS. 

4.C.3: . . Prior todetenninaUon :of the" safe>gToundwate,.,yield~(POlicy;.4. G.-I ),tiJUl/or.development:oj the,co, .. ;,: . 
respo.nsepianinPolicy4.C2,' ijnecessary;-the'City,.shaItrequire'Jn!ljoJ;lU!W'development'projects·,',,· 
aiuJloi::sjJ.eeijic-pliuis~to:4ncludemeasuTes,that:mai1ittiin:-annual;~ge;water, use~~ ClVeraged.,.()llel;.'!-',s . " 
all land in the proposal, at- 80' percent or less than the\jiJllowing: water· duties by land· use' 
designation: 
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Chapter 5: Public' Facilities and Services 

Water Duties 
(Acre-feet! 

Land Use Designation gross acrelyear) 
· 

Rural Residential 0.8 
· 

'Very Low Density Residential 2.5 

Low Density Residential 4.1 

Medium Density Residential 8.5 
" • 
, ' Ne:ighborhood Commercial 2.1 

.General Commercial 2.6 

'Service Commerdal 2.2 

, ,'Highway Commercial 2.7 

Business Park 1.8 

'Industrial 3.2 

:i ''p<Ublic Services (schools) 2.7 

Open Space (irrigated park) 2.8 

Exceptions will be allowed if no feasible mitigation measures are available to reduce the O.n-site 
use of water and if water use can be mitigated thrO.ugh other measures off-site. 

4. CA. The City.shilUpromoteeffieientwater;usearulreducedwater·demand by." 

a. Requiring water-conserving buildiri'g::design and, equipment in, new ,construction; 
b. Encouraging water-conserving landscaping and other cO.nservation measures; and 
c. Encouraging retrofitting of eXisting development with water-cO.nserving devices. 

More stringent water conservation measures will be required, as appropriate, based on the findings 
of the studies in Policy 4.C.1. . 

4.G.5. The City shall investigate the use of reclaimed wastewater to' offset the demand fO.r new water 
supplies. 

4.C.6. The City shall promote watershed, aqififer, and wellhead prO.tectiO.n prO.grams. 

4. C. 7. The City shallwO.rk clO.selywith YO.lO. CO.unty ando.therpublic agencies. in cO.untywidewatershed 
management effO.rts. BaSed-upon Jhese .effO.ns.,.the, City will deveIO.P,a.water transferpO.licy.1n the. 
interim;, the ,City :will O.PPO.se long-term:water·transferslrO.rtr. ·YolO.CountytO.areas.iO.~tside.the' .. , 
CO.unty. 

4.C.8. The City shall wO.rk with O.ther agencies to' prO.mote water CO.nservatiO.n measures cO.untywide fO.r 
both urban and agricultural uses. 
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Chapter 5: Public Facilities and Services 

4.C.9. The City shall reduce currently "unaccountedfor" water losses by metering public facilities and 
substantial construction water use, and by developing and implementing a leak detection and repair 
program. 

4.G.l0. The City shall. only approve new development· that relies· on an adequate. City water supply.and. 
delivery systeTTL 

4.5. The City shall conduct a study of future water supply alternatives to detennine the most appropriate 
long-term water supply to serve Woodland. ,This study will include the following components, as; 
deemed appropriate to implement Policy 4.G.1. 

a. An asses8mMt of the safe yield of the groundwater aquifer 
b. Developnrent of a groundwater model 
c. Examinatiim,ofthe costs andfeasibilityofvarious surface water supplies (e.g., obtaining water' 

rights, tranS/ers, or exchanges) for domestic and/or agricultural use within the Woodland area. 
d. Consideration of water management programs such as conjunctive use and recharge 

4.6. ' If the studiesjrom Program 4.5 indicate an imbalance between safe yield of groundwater and 
projected water requirements, the City shall develop a response plan that will include an 
appropriate mix of water conservation measures, reuse, surface water supplements, and other water 
management techniques. 

4.7 The City shall continue to implement a City water awareness program on water conservation. 

4.8 The City shall update the Urban Water Management Plan to include water'conservation and 
management measures, as required by state law. 

General .Public, Facilities and Services 

4.A.l. Where new.developmenprequires. the,. construction ofnewipublicfadlities; new.developmenuhall.c" .'. 
fund its.fai'rshare,ofthe 'constructionofithoselacilities;!; ,'.' . 

4.A.2. The City shall ensure through the development review process that adequate public facilities and 
services are available to serve new development. The City shall not approve new development 
where existingfacilities are inadequate unless thefollowing conditions are met: 

a. The applicant can demonstrate that all necessary public facilities will be installed or 
adequately financed (through fees or other means); and 

b. Thefacility improvements are consistent with applicable master or facility plans adopted 
by the City. 

4.A.3. The City shall require specific·plan proposals to include plans for; development and financing of 
public facilities and'ser.vices~'_. " . 

4.AA. . The · City.;sliall' update' City facilitymaster.plans;:,on..a;~T,egular:: ·basis;;taJens.ur:.e:.,;comp#anc.e;w#h,·,/'" , 
appropriate state·andfederal.laws;. use'ofmodem and:cost-ejJe.c~e·technologies;. and:compatibility:..;. -'. 
with current land use policy. 
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Chapter 5: Public Facilities and Services 

4.A.5. Through fiscal revenues generated by new development, the City shall provide for expansion of 
general government services (e.g., City administrative services) in connection with new 
development, if warranted. 

4.A.6. : The City shall annually , revieW' the Major Projects ,Financing Plan (MPFP) 'and,every five ,years 
update the,MPFP to ensure.the implementatiOn;and adequacy'o/the MPFP'Plan~ 

4.1. The City shall update the WaterMaster Plan, 'Wastewater MasterPlan, and Storm-Drainage Master . 
Plan based on the updated General Plan. 

General Public Facilities and Services Funding -

4.B.1. The City shalrrequire that new development pay itsfair share of the cost of providing-new public 
services andlor~the' costs for upgrading of all existingfacilities it uses, based orr the demandfor 
these facilities ' attributable to the new developme!,t,' exceptions . may be made when new 
development,generates significant public benefits (e.g., low-income housing, primary-wage-earner 
employment) and when alternative sources of funding can be obtained to offset foregone revenues. 

4.B.2. The City shOJI seek broad-based funding sources for public facilities and services that benefit 
q,trrent andfuture residents of the city. 

4.B.3. The City shalll<require preparation of a fiscal impact analysis for all specific plans or significant 
general plan land use amendments. The analysis will examine the fiscal impacts on the City and 
other service providers that result from large-scale development. The fiscal analysis shall project 
a positive fiscal impact from new development or include mechanisms to fund projected fiscal 
deficits; exceptions may be made when new development generates significant public benefits (e.g., 
low-income housing, primary-wage-eamer employment) and when alternative sources offunding 
can be obtained to offsetforegone'·revenues. 

4.2. The City will update: the -Major Projects, Financing.:Plan based:on, ,updated water; ·sewer".and" 
_ drainage:masterplans.·,. 

4.3. The City will update its development fee schedules based on updated Master Projects Financing 
Plan. 

Policies of the General Plan seek to ensure a safe and adequate water supply for existing and future 
development. To this end, new development is conditioned so as not to adversely affect the groundwater 
supply, while water conservation and other sources of water are investigated and pursued. Policies of the 
plan further provides for expansion of the City'S water delivery systems as needed to serve new 
development, and include mechanisms for funding needed improvements. 

IMPACTS 

Developmenlunder-the, General,Plan ,will increase demandJor;potable,w,ater!and,reduc,e·the ;demandiQ(;'",, :. :. , . 
agricultural water resultfugiil a net average.demand:'increase.ofup'to.2;30(lacre:.feet per,yeadn2020:before;: i : 

any. increased;conservatiolPor:co.ther, ~groundwater,.management;efforts~: ;~I:Jnde.rJ.thes~e.;assumptjons,,;:-.~ ;'), .: i ',.: 

development beyond' 2020 'would .require upto' 3,800 ac.,.ftlyrat,-;buildd1itllbOvethe:;groundwater.supply. -~. , 
currently used in the Planning Area. This would be an increase over current groundwater usage of 12 
percent in 2020 and 20 percent at buildout. 
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Chapter 5: Public Facilities and Services 

While the City has not experienced problems with the use of groundwater, there is currently not enough 
information concerning the groundwater basin to determine the long-term safe yield of the aquifer. To. 
conduct such a study would take at least six mDnths, beyond a reasDnable time frarile for input into. ·thisElR··, 
In addition, the City and other agencies in the region are investigating various sources Df future water 
supplies; inc1uding"the use' Df surface· water from:the· Sacramento River:and.-studies. -by the Yolo.. County-, .. -. . 
Flood Control --and Water Conservation:: District regarding. ·the ·us~·-of- water' from;<Cache: Creek and" ,- . 
groundwater Techarge~ proposals; All these issues need to be studied. to. resolve what-would 'be the most,. _­
appropriate long-term water supply for the city ofWoodland~ ' -

General Plan policies require that if these studies indicate that projected water requirements cannot be met 
through continued-groundwater use, 'the City. shall prepare a response plan to address'any.twater deficit.:-~ This;" -. 
response plan would include an appropriate mix of water conservation measures, reuse, and surface water 
supplements. Woodland"s current gro.sswater consumption is approximately 270 gallons per capita per day .... ·­
This is higher than the-statewide average for urban applied water use, which is less than:200 gallons-per,day;-. 
This would indicate ,that an aggressive water cDnservation program could significantly reduce water: 
demands if necessary., Literature reviews indicate that installing water meters and metering water in existing 
-homes could reduce;'demand by 20 to 25 percent, depending on the change in the rates charged for water. 

Without more extensive :information on the sustainable yield of the aquifer, pDlicies of the General Plan 
require new development to include measures so that annual average per-acre water use is 80 percent or less 
than the average per-acre water use assumed for the purposes of analyzing water impacts in this EIR, until 

'" .studies regarding.safe~groundwater yield and long-term future water supplies for Woodland are resolved. 
Even with continued development, this would ensure that water use within the Planning Area in 2020 would 
not exceed current usage levels. This would reduce the demands on groundwater frDm urban development 
and would reduce the potential-impacts on groundwater supply to a less-than-significant level. 

Water quality regulations (monitoring requirements and standards) may change in the future, thus requiring 
additional grDundwater treatment. -Any.·new waterqua1ity.:regulations wo.uld-be .. addressed by-the: City, and 
would not be considered an impact of new. development~ , 

In the future' as :the' city -grows.:thenumber, -sizing;-and phasing-of additional'wellS~_pipelines .. and'_storage,!­
tanks, will be specifically determined based on approved development proposals and the availability of 
existing facilities to accommodate the new development Given the inclusion of a General Pian policy 
requiring new development to provide fDr all facilities needed to serve the specific area, the impact on the 
collection system (other than the potential subsidence problems discussed above) is considered to be less· 
than significant 

MITIGATION MEASURES 

No mitigation measures beyond the policies and programs of the General Plan are required. 

5.2 WASTEWATER COL~ECTION, TREATMENT, AND DISPOSAL 

ENVIRONMENTAL'SETTING-':_: -' -.-

Chapter: 4,- of _ the" General -Plan:--Bil'ckgrounthReport-describes::~the·:exi-stfflg'~ . .w.astewater;.' collection;:anck:.:~:/,,' -. ~" " 
treatment system-in Woodland; The system-is:summarizedbelow; _ 
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Chapter 5: Public Facilities and Services. 

The City of Woodland's collection system presently has three trunk mains which run along Gibson Road, 
Beamer Street, and Kentucky Avenue. The collection system is a gravity sewer system with the trunk lines 
comprised mostly of vitrified clay pipe and some reinforced concrete pipe. There is ' one 'existing ' pump" , 
station in the collection system, located at the northwest comer of Gibson Road and County Road 102. This 

, pump station was' brought on-line in 1995,and serves' the· Gibson Ranch·area .. ·, :,' " 

Wastewateris pumped-at the'City1 s, wastewater treatment plant,headworks .• The,City of WoOdland presently; ,,' 
operates a 6 mgd'capacity oxidation ditch facility. The treatmentprocess'consists'ofwastewater ponds;"a 
motorized bar screen, aerated grit basin, oxidation ditches, secondary clarifiers, and disinfection! 
dechlorination facilities. Waste sludge is discharged to treatment ponds on-site. Plant effluent is primarily 
discharged to the TuleCanal and a portiOlds dischargedto approximately"300 acresof:ponds surrounding'" .~; 

the treatment plant. . The ponds are integral to the treatment process and act to handle peak wet weather 
flows, receive non-disChargeable effiuentflowsand treat sludge (biosolids) and scurn'produced by the plant;: , 

MEmODOLOGY . 

'The analysis focuses~ on changes to the City's municipal wastewater collection, treatment, and disposal 
system. No changes in operation are assumed for the City's industrial wastewater treatment facility within 
the time frame of the General Plan. 

Assumptions 

Wastewater flow estimates were obtained by applying wastewater generation coefficients to the various land 
use designations. A summary of the land use designations and associated wastewater coefficients are shown 
in Table 5-6. The coefficients were determined from flow monitoring in Woodland's sewer and water 
systems as well as representative data collected by other communities. 
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TABLE 5-6 
-,-

WASTEWATER COEFFICIENTS 
City of Woodland, General Plan. 

Base Sanitary Flow 
Land Use Designations* Densitv Unit Value Source 

Residential AA Rural Residential gal/capita/day 75 Notel · .. 
~. Very Low Density Residential gal/capita/day 75 Note 1 

iLDR !Jow Density Residential gal/capita/day' 75 . Note 1 

MDR Medium Density Residential gal/capita/day 75 Note 1-

Commercial NC Neighborhood Commercial gall gross acre 1200 · Note 2 

CC iCentral Commercial gall gross acre 8000 Note 3 
-GC General Commercial gall gross acre 1500 Note 2 

SC iservice Commercial gall gross acre 1250 Note 2 

HC Highway Commercial gall gross acre 1500 Note 2 

Industrial lIndustrial gall gross acre 1800 Note 2 

BP Business Park gall gross acre 1000 Note 2 

PS Public Service gall gross acre 2000 Note 3 

OS Open Space gall gross acre 100 Note 4 

r Park gall gross acre 275 Note 5 

Petik Wet Weather Flow Peakinl( Factor 3.7 Note 6 

Sources Note 1: Per City of Woodland April 1986· Wastewater Facilities-Master Plan 

Note,-2: Cbmputedbyassuming 75percentof.the water'consumption rates ,developed~: 

by Montgomery"Watson-{7l18/95},· 

Note- 3: Per ''Wastewater Coefficients'-and Capacity'Managementwithin the Tri-
Valley," Jan 1984 

Note 4: This value is assumed 

Note 5: Per the City of Tracy Design Standards 

Note 6: Computed from the Woodland April 1986 Wastewater Facilities Master Plan 

Flow monitoring data: 26.35 mgd (page 5-8)/9.79 mgd (page-5-4) 

Peak flow into plant last winter @ 18- 19 mgd and current ADWF 

at approximately 5 mgd (per Roy Wilson! City of Woodland) 

These values give a plant peaking factor of approx. 3.7 

*Land within PN-designated areas has been allocated to a primary land use 
desiJmation 

Collection' System 

Future development was based on development potential by traffic analysis zone (TAZ), as included in 
Appendix C. City staff and CH2M HILL reviewed existing sewer capacity, current wastewater flows, and 

_ the estimated quantity of wastewater generated from the new development Based on this information, 
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Chapter 5: Public Facilities and Ser.vices 

TAZs containing new development were identified which could be tributary to existing sewers. The TAZs 
containing new development not tributary to existing lines were assumed to be served by new interceptors 
or parallel pipe segments to existing interceptors. 

Peak wastewaterflow estimates from the TAZ's not considered tributary to existing lines and the alignment 
of the interceptors are the .basis of this· analysis of the new collection system to-serve the expanded service-_ 
area. A 'more detailed 'analysis of the components' of the expanded conveyance 'system. will ,be developed 
in connection with the preparation of the Wastewater-Master Plan following adoption of the General Plan. 

The methodology used to determine pipe sizing for the proposed new interceptors is described below: 

... .. 
• 

• 

• 

• 

The proposoo,·interceptors were divided into pipe segments. Based on the location of the pipe 
segments within the interceptor, the segments were assigned -tributary T AZ. 
The average , and: peak wastewater flows from.the tributary TAZ were totaled for each pipe segment 
Peak wastewater flows were used in determining pipe size. 
The slope of each segment was estimated by analyzing the slope of the existing sewer line in the 

. vicinityand,running in the same direction. Existing sewer slopes were determined from the City 
ofWoodlarid '1986 Wastewater Facilities Master Plan. 
The pipe diameter required was calculated using Manning's equation for a full pipe with Manning's 
n of 0.013. Based on the pipe diameter required, an assumed pipe size was selected. 
The approximate surface elevation at the lower end of segment was taken from USGS quad maps 
of the region. . ,Using this surface elevation, the slope, and the length of each segment, and the 
minimum pipe depth for each segment was estimated. This calculation provides an estimate of the 
pipe depth at the treatment plant It appears from this analysis that the proposed layout would 
terminate approximately 15 to 20 feet below grade. These depths would be appropriate for 
interfacing with the existing facilities. 

Thresholds of Significance -

For the . purposes· of this.EIR"an 'impact dsconsidered : significant if .adoption .or implementatioll' of the ' 
General.' Planwould .r.esult:in new· development-without , adequate·, system. capacity ,:_ eUher:.currently, or, " 
feasibly available. -

IMPLICATIONS OF THE LAND USE DIAGRAM 

Development under the General Plan will increase wastewater flows, requiring expansion of the wastewater 
collection and treatment systems. It is estimated that new development will produce approximately 4.3 mgd 
of average dry weather flow (AOWF) in the year 2020 and 5.3 mgd of ADWF at buildout. Similarly, peak 
wet weather flow (PWWF) is estimated to increase approximately 16 mgd for the year 2020 and 19 mgd 
atbuildout. 

Current ADWF for the city of Woodland is approximately 5 mgd and PWWF into the plant has been as high 
as 18 mgd. As shown in Table 5-7, new development under the General Plan would increase total 
wastewater-flows to approximately9;2,mgd<ADWFin·the'.year .. 2020:and.:to:1Q3.mgdADWE atbuildouL ;; :. 
PWWF would increase .to. 34mgd in. 2020 aiJ.d to,.3& mgd-at. buildout. ; 
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TABLES-7 

TOTAL WASTEWATER FLOWS 
AT 2020 AND BUILDOUT 

Time Frame ADWF PWWF 

Current (1995) Smgd 18mgd ' 

2020 ' 9.3 mgd 34mgd 

Buildout 10.3 mgd 38mgd 
.. ~ . 

i -:Source: CH2M Hill, ·1995 

CO~eCtion System 

Development under the General Plan win increase wastewater flows, requiring new collectioll systems. 
The layout of the proposed and existing collection is shown in Figures 5-2. 

In addition to the praposed interceptors, a few existing sewer pipes have insufficient capacity to handle 
additionat wastewater·generated within the existing city limits. Pipes segments N5 and N6 would parallel 
pipes within the Beamer Street Sewer Interceptor to accommodate future wastewater flows . 

. ~" Wastewater Trea~t and Disposal 

As described'previously, increased wastewater flows will require expanded treatment and disposal facilities. 
Growth within the Planning Area will produce an additional 5.3 mgd of average dry weather flow (ADWF). 
The City of Woodland's current ADWF is approximately 5 mgd resulting in approximately 10.3 mgd of 
ADWF to be treated and dispose1 of at buildout. Peak wet weather flow. (PWWF) at buildout would be 
approximately 38 mgd The existing facility has· an' ADWF capacity:of 6'mgd and· a·.PWWF.'capacity,of, 
approximately 21 mgd.' There:areihree·:generat.wastewater-treatment anddisposalalternatiyes- ·that~will,be :. , . 
analyze(i-in: the: WaStewater Master Plan:. Twoinvolve;expanding'the' facility.:afits:oexisting·.site and 'one" . 
involves construction ofa newregiorial'treatmentciacility.These 'are diScussed' beloW .' 

Alternative A: Expanded Woodland Facility with Continued Discharge to Tule Canal 

Alternative A assumes that the existing wastewater treatment plant (WWTP) would be expanded to handle 
all wastewater generated from the city of Woodland The plant would require additional headworks 
facilities, oxidation ditches, secondary clarifiers, and disinfection and outfall facilities. In addition, many 
Central Valley surface dischargers are facing more stringent effluent discharge limits. Some communities 
are implementing tertiary filtration to address these limits. Therefore, for planning purposes, tertiary 
filtration is assumed as a part of the required facilities. This analysis also assumes that pond disposal of 
sludge may not be feasible in the future due to increased odorconcems; therefore new sludge stabilization 
and dewatering facilities may be required. 

Alternative B also assumes that the existing wastewater treatment:plantwould be expanded to handle all _ 
wastewater generated from the City of Woodland. The plant would require additional headworks facilities, 
oxidation ditches, secondary clarifiers, disinfection and outfall facilities, The effluent would be treated to 
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\ 

a State of California Department of Health ''Title-22 Standard" for application on all types of crops, which 
would require the addition of effluent filters as well as upgraded disinfection facilities for a higher 
disinfection standard. The treated effluent would then be pumped, conveyed; and stored before being' 
applied to agricoltural1ands. It is assumed that the application site would be approximately five miles from 
the treatment plant. No assessment of-actual application'sites. or reservoirJocations was conducted; :This 
analysis also assumes' that pond'disposal'of sludge would not be feasible· in the future due to increased~odor 

cO,ncems, therefore new sludge.stabilization.anddewatering.facilities·wouldbe required; 

The existing City of Woodland WWTP site can readily accommodate the required facility expansions under 
Alternatives A or B. A significant an~a to the south of the existing plant has been set aside for facility 
expansion. For the p.urposes of this EIR. it is assumed that expansion 'at the existing-,Site will take place. -
Topro:vide greater flexibility for where the City disposes the treated effluent, it is recommended that the 
expanded facility provide the capability of upgrading the treatment plant .to allow for reclamation. A full 
Title 22 Reclamation·Facility (as described by Alternative B) serving. the City of Woodland would require 
new effluent filters and·upgraded.disinfection.facilities. The facility should also allow for pumping and 
conveyance to a reclamation site in the future. This plan provides the lowest treatment cost by maximizing 
the use of theexistingJacilities and existing site while also providing flexibility for more stringent discharge 
requirements in the·future. 

Alternative C: Regional Facility Serving Davis and Woodland 

Under Alternative C, the;existing Woodland WWTP would be replaced by a pumping station, with the raw 
wastewater conveyed-approximately six miles to an expanded facIlity serving Woodland and the City of 
Davis at the existing City of Davis WWTP location. The expanded Davis facility would include primary 
and secondary treatment with effluent filtration. Because the City of Davis currently uses an overland flow 
treatment system, it is assumed that this would be abandoned and replaced with a mechanical fonn of 
secondary treatment and effluent ftltration due to the significant increase in wastewater flows. Additional 
sludge treatment facilities would.,also be· required; Because thisaltemative.is the most costly, involves 
cooperation with another jurisdiction, and because:no" site has ,been studied. or; selected;·this alternativeis 
not assumed to,be a viable'optian forilie purposes. ofthis,EIR .. U:the City were to select this option'atsome 
point in the-future, separate .environmental analysis ·would.be·required. .. ,· 

GENERAL PLAN POLICY RESPONSE 

The following General Plan policies address the implications of development under the General Plan for 
the City's wastewater collection, treatment, and disposal systems: 

Wastewater Collection, Treatment, and Disposal 

f, ~ 4.D.l The City shall promote reduced wastewater system demand through efficient water use by: 

~ : 
' . .. 

a. Requiring water-conserving design and equipment in new construction; 
h. Encouraging retrofitting with water-conserving devices,' and 
c. Designing wastewater -systems to minimize' inflow-and:infiltration"to-the, extent economically: , 

feasible. 

4.D.2 The' City shall implement and maintaiTt'an industrial. pretreatrr:tentprogram in' accordance with ", 
state andfederal requirements. 
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4.D.3 The City shall require all sewage generators within its service area to connect to the City's system, 
except those areas where on-site treatment and disposal facilities are deemed appropriate. 

4.D.4 The City shall require that collection systems be designed on a gravity-flow basis except where a 
site-specific: engineering analysis, clearlytfemonstrates.the ,lang:oterm cost~effectiveness.ojpumped\,. _ .... 
facilities; ' • " , 

4.D.5 The City shall reviewdevelopmentproposals·in the vicinity 'Of the wastewater treatmentplant site , 
to ensure their safety and compatibility . 

. 4.D.6.· Thi City shall:investigate optionsfor the reuse-,o! treated..wastewater:$·:'· , 

4.D.7 -.The City shall'investigate potential hazards· and nuisance'potential associated with.operations:at: -
the wastewater treatment, plant and shall " identify any necessary bUffering requirements ' or: 
operational changes· at the plant that may be necessary. 

,45 In conn'ectionwith the Wastewater Master Plan update, the City will investigate potential hazards 
associated-withchlorine gas use and potential nuisance associated with odor at the plant, and will 
identify buffering requirements or operational changes at the plant to address these issues. 

General Public Facilities and Services 

4.A.1 Where new -development requires the construction of new public facilities, the new development 
shall fund its fair share of the construction of those facilities. 

4.A.2 The City shall ensure through the development review process that adequate publicfacilities and 
services are available to serve new development. The City shall not approve new development 
where. existing/acilities 'are -inati,equate:unlessthe.following conditions are. met:" 

4.A.3 

4.A.4 

a. The, applicant-can: demonstrate. -that'i allmecessQ!:y ,,public fae.ilities;;will-;be~ irjstallea:,or: , . 
adequatelyfirianced(thToughfees:oTothermeans);.and;·,'·."" " ", 

b. The facility improvements are consistent with applicable master or facility plans adopted 
by the City. 

The City shall require specific plan proposals to include plans for development and fintincing of 
publicfacilities and services. 

The City shall update City facility master plans on a regular basis to ensure: compliance with. 
appropriate state andfederallaws,· use of modem and cost-effective technologies; and compatibility 
with current land use policy. 

4.A.5 Throughfiscal revenues generated by newcdevelopment, the City shall provide/or expansion of 
general; govemment:,services::- '(e~.g.; ,City: ;, administrative~ :serviceshi1t; . connection-.,with new .. , 
development,. if warranted.: . 

4.1. The City shall update the:Water:Master: pltm,;-Waste,water:Master.ilPlim;.:.andStdtmDrainage Master::':.;, 
Plan based on the updated General Plan. 
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Chapter 5: Public Facilities and Services 

General Public Facilities and Services Funding 

4.B.l The City shall require that new development pay its fair share of the cost of providing -new public· , . 
services and/or the costs for upgrading of all existing facilities it uses, based. on the demand for 
these faCilities attributable to the:new . development; -exceptions •. may. :-be ,made; when . new: . 
development generates significantpublic. benefits.(e.g., low-"ineomelwusing,lprimary~wage·eamer · ' 
employment) and when:altemative-sourcesoffunding-can be obtained tooffsetforegone revenues. 

, 4,B.2 The City shall seek broa(J .. based funding sources for'public facilities and services that benefit. 
current and future residents of the city. 

. 4.B.3 The City shall, require preparation of a fiscal impact analysis for all specific plans or significant 
general plandand use amendments~ The analysis will examine thefiscal impacts on the City and 
other service providers that .result from large-scale development.: The fiscal analysis shall project 
a positivejiscal impact from new development or include mechanisms to fund projected fiscal 
deficits; exceptions may be made when new development generates significant public benefits (e.g., 
low~income/housing, primary-wage-earner employment) and when alternative sources of funding 
can be obtained to offsetforegone revenues. 

4.2. The City wiU-update the Major Projects F.inancing Plan based on updated water, sewer, and 
drainage master planS. 

IMPACTS 

. Development under the General Plan will require expansion of the existing collection system facilities and 
treatment capacity, In general, sewers would be installed in newly developed areas at the same time as other 
buried utilities and will have no significant impacts other than those associated with construction. 

Projected'growth,would<also~require,expansionof thetre~tment.planL -There.is adequate space: at the ,site ., , 
to accommodate 'needed'expansion.'~Policies'Of,the GeneralPlanj.in addition;to;$tate -andJederal permitting," ,,-. 
requirements; reduce the potentia1iimpacts':from'.expan&ion.,ofthewastewater.treatment plantto,a less,.than,,; "'" 
significant level. Water quality regulations may change in the future, thus requiring additional wastewater 
treatment 

' In the future as the city grows, the number, sizing, and phasing of new sewer lines and plant expansion will 
be specifically detennined based on approved development proposals and the availability of existing 
facilities to accommodate the new development Given the inclusion of a General Plan policy requiring new 
,development to provide for all facilities needed to serve the specific area, including off-site needs, the 
impact on the collection and treatment system is considered to be less than significant 

MmGATION MEASURES 

No mitigation measures beyond the policies and programs of the General Plan are necessary. 
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5.3 STORM DRAINAGE 

ENVIRONMENTAL SETTING 

Chapter 4 of the GeneralPliin Background Reportdescribesthe;eJcisting ~conditions :and·trends,1n'fl.oodingv" ~i >.-

and'drainage in the-WoodJand'area~"FlOoding-is' alSo1lddres8e(l'-in. Chapter 9 efXthis BilL: ':'- '-.<." . . 

The City's existing stonn drainage· system consists of collection; conveyance;' storage, and pumping facilities ' 

.... ... 

. 
I 
i: 

" 1 

as~shown in the General PUm Background Report. The conveyance system consists of pipelines o.aterals ' \ 
and trunk lines) andopen channels. In the newer parts of the city., runoff is collected by a stonn drainlateral. i 
system. In these .areas~,'1helateral system-· generally' consists-of regularly spaced draitf.inlets' and .:pipes ~. ' 

c ranging from 12 to '24 iliches in diameter; . The lateral system delivers stonn runoff to· the storm,drain trunk. 
system. 

Older parts of the city"are not directly' served by a lateral system. Runoff from these areas is conveyed 
through intersections inv3lley gutters, gutter culverts, or inverted siphons. Flow must travel relatively long 

" ,-. distances to reach'a·drain inlet As sucb, drain inlets serve relatively large areas and their capacities are 
exceeded frequently during storm events. 

The storm drain trunk system generally conveys flow from west to east through the city by.means of four 
'main trunk lines. The trunk lines 'consist of pipes ranging from 30 to 84 inches in diameter. The trunk lines 

~ J . discharge into open channels that convey the flow to three pump stations located at East Main Street and 
the extension of County Road 103. 

Two pump stations are located north of East Main Street and one is located on the south side of East Main 
Street. The stations discharge into an outfall channel located between the new and the original south levee 
of the Settling Basin. The channel flows from west to east and discharges directly into the Yolo Bypass. 

Low;fiows,aretalso released,from:theSettling' Basin:iD,to;:the.yolo~Bypass':imm.ediately~orth: of the city!s:. ·, . 
-outfan;:channeh ~No~detmed:channel.exists:;t()"cOnyeylthese Qr1:he:city's~floW's.~rom·west10;east ·acros$'the.:,·oc ­
Yolo Bypass to 'the/rUle"Canal;:':Discfuu'ges;froinith.ese!SourceS'·in::tbe~Y:olo;Bypass:~and:the~Iack of a'defined",~ , ' 
channel have reportedly resulted in severe scour of the .yolo Shortline Railroad trestle within the Yolo 
Bypass. The City, Reclamation District 2035, and the Department of Water Resources have r~portedly 
agreed to study the scour problem and implement a solution immediately. 

The City's Storm Drainage Master Plan (October 1987), prepared by Brown and Caldwell, identified 
problems with the existing storm drainage system and recommended improvements to solve existing 
problems and to provide service to future development The City convened a Blue Ribbon Committee 
composed of area residents to address existing local flood problems identified in the 1987 Storm Drainage 
Master Plan. This committee concluded that the flood problems within the older portions of the city are 
primarily nuisance in nature and that the high costs to correct the problems are not warranted by the 
resulting benefits. In generil1, during periods of intense rainfall, there is localized flooding that encroaches 
on private property, but does not endangeutructures . . TbiS'flooding;subsides· within several hours after: the 
storm pasS'es~' . 

At the~time:the'1987· ~torm·Drainage;Master;P.lan.wasiheing.;prepar.ed; ,stQl'IGwa.t«,;,qualityf;was .. not;an··issu6; ;,',:.; ", 
requiringattention. However,'in 1987~ CongressenactedtheOeanWafer-Act'Section·'402 (p)of the. Clean: 
Water Act requires communities with a population of over 100,000 to have a National Pollution Discharge 
Elimination System (NPDES) permit for the discharge of stormwater. Communities with populations less 
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than 100,000, such as Woodland, are not cuI"iently required to have a NPDES permit. However, this may 
change in the future. The EPA and the U. S. Senate are moving toward bringing smaller communities into 
the NPDES program. The current position of the U. S. House of Representatives',is to' continue to exclude"" 
these communities from the program. 

The ~tate adIirinistersilie'NPDES.'program,for;stormwater,.dischargesJ·The:.8tate:.Water.;,Resou[c.es'Control, •.. · , . .' .. 
Board ,(SWRCB) and the Califonria RegionaLWater Quality ContrQl Board have'used their ,discretionary: ~:': ' , ', .•. ' 
powers to bring smallercommunities into the NPDES. program. 'These communities. have generally-been 
part of a larger area wide permit as: co-permittees. Woodland is not currently part ,of such an areawide " 
permit 

In addition to the NPDES~program, the federal legislation known as.the Coastal Zone. Act Reauthorization 
Amendments (CZARA},corild impact Woodland. with respect to the stormwater quality. Under CZARA, . 
states are required to 'implement best management practices (BMPs) to control nonpoint source pollution 
including urban runoff .. J\lthough CZARA is directed at coastal communities, the SWRCB in conjunction 
with the Coastal Comniission have expanded the application to the entire state. To comply with this law, 

, the State has developed:a set of guidance documents identifying control measures for urban runoff. These 
guidance documents' apply to all municipalities, regardless of size. 

, METHODOLOGY 

:, ' .',j,,-•. . .Design Considerations 

This section presents the design considerations used to formulate a conceptual drainage system to serve 
future urban development. Hydrology and facility configuration criteria are addressed in the following 
paragraphs. The design considerations will be refined in the-Stonn Drainage Master Plan to be prepared 
following adoption of the General Plan. 

lil"j A.. Hydrology Criteria'. 

L 

I 

I ....., 

Preliminary hydrologic -and', hydraulic' analyses' were' completed,to ,assess impacts.' of. development of , the .• ',' ' 
Land Use Diagram and to develop a conceptuallayout ·of the drainage system necessary to serve areas 
located between the existing city limits and the proposed urban limit line. 

HEC-l Modeling 

In order to develop the conceptual drainage plans, it was necessary to estimate peak discharges and 
runoff volumes. The HEC-I computer program is commonly used to simulate the rainfall-runoff 
process and was used in this study. 

Standards or guidelines for the application of the HEC-l program do not exist for Yolo County or the 
City. The HEC-l models were developed using the criteria contained in the draft, Sacramento 
City/CountyDrainage.Manual, Hydrology Standards Volume2, March 1994. BorcaIli & Associates 
(B&A) applied,this ·criteria. to;formulate.:.drainage~ masterplans:ior::the:City ,-of'sacramento'·.and4be ':,~ .. 
City of West Sacramento, and;in mapping floodplains,for:theCounty.ofSacramento.;;.B&Abelieves ... 
that a regional approach to :HEG·lc.modelingis ;·appropriate~. : .. ' .' 

The computer program SACPRE, a preprocessor for HEC-l, was used to generate unit hydrographs 
for each subbasin and HEC-l data input files. However, the design storm generated by SACPRE was 
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substituted with the precipitation data contained in the report entitled, Solano and YokJ County Design I 
Rainfall, prepar~ by James D. Goodridge, in June 1992. The primary aspects of the HEC-l modeling 
effort are summarized below. " ... , 

. Subbasins -:-.The.watershed,trlbutary. <to· thePlanning.-Area-.was:·.divided:into subbasins to·:obtain ,' .' 
,- : .. discharge-infotmatiomatpoints~of mterestfor-existing:aruHuture:conditions;. :.:: .'.: ' ." ".'.c . '.: ~ .• . " . '. ; .. ,' . I' " 

Topography - Tppograpbiciinformationwas. obtained:fromU~:S. Geological-Survey.quad maps"" . ;" .,. , 

Soils - Hydrologic soil group information was obtaiIied from the soil survey maps of Yolo County . . 
prepared by the Soit Conservation SerVice; .' 

LandUse -- EXisting lan<t: uses were delineated based upon.B&A's·field fec9nnaissance and review: , 
,of 1993· aerialphotographscoveriilg'the General Plan' area: Future land:uses were determiIi.edb~ed ' : 
~nthe Land Use Diagram. 

Design>:Storms -- The design storms used reflect a 24-hour duration, single cloudburst temporal 
distribution,.artd -recurrence intervals of 10 and 10.0 years. 

·Effective·Percent'lmpervious -- The values of effective percent impervious used in the study were 
developed based, Ilpon the correlation of the City's land use types with criteria presented in the 
Sacramento qitylCounty Drainage Manual, HydrokJgy Standards Volume 2, March· 1994. The 
effective percent impervious factors assumed for the various land use designations are listed in Table 
~~ [ 
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TABLE 5-8 

EFFECTIVE PERCENT IMPERVIOUS BY LAND USE 
City of. Woodland.GeneralPlan. . 

Dwelling Units Effective Percent 
Land Use DesiLmation, Per Acre Impervious 

Rural Residential (RR) <2.0 15 

Very Low Density,;Residential (VLDR) '1.0 - 4.0 30 

Low Density Residential (LDR) 3.0- 8.0 35 

Neighborhood Preservation (NP) 3.0 - 8.0 35 

Medium Low-Density. Residential (MLDR) 5.0 -12.0 40 

Medium Density Residential (MDR) 8.0 - 25.0 .60 

Planned Neighborhood (PN) <6.0 40 

Neighborhood Commercial (NC) 90 

Central Commercial (CC) 90 

General Commercial (GC) 90 

Service Commercial (SC) 90 

HighwaY'Commercial (HC) 90 

Business Park (BP) 90 

Industrial (I)' 85 

Open Space (OS) 2 

Public Service (PS) SO 

Urban Reserve (UR) 2 

Agriculture (A) 2 

Initial Loss Depths - The initial losses were varied by recurrence interval in accordance with the 
Sacramento City/County Drainage Manual, Hydrology Sttindards Volume 2, March 1994~ 

Uniform Loss Rates - Infiltration rates by landuse and hydrologic.soil group were obtained from the 
Sacramento City/COunty Drainage'Manua4~-Hydrology-Standards¥olume:2,·Marchl994~." , 

Unit Hydrograph - nnit:hydrographsjwere~generated:USing:.;SACP.Rij;tha~ploySithe.U:;'S.\,Bw:eau{,., . 
of Reclamation's urban unit hydrograph method.. "The'[equired~aag>time :was.computed using;the. 
following Basin "n" lag equation: 
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where 
Lg = Lag time in minutes. '. Lag frequency factors. presented in the Sacramento 

County Hydrology 'Standards::,.:were:applied ,to 'the: lag ; times: for, the .. 
l00-yeari recurrence ,interval.to :reflect~detention:.andattenuation:.which-': ,''o ,: 

occurs: in urbanized~ areas .:when< the:runoff<·significantly ,exceeds:,the ~. 

design capacity of the storm ~ewer system~ 

L = Length of longest watercourse, measured as approximately 90 percent 
'. ~of the' distanCe from:.the· pamt of-interest to·the'headWalelHfivide:uf.the;" -.. '. :; .. 
. «basin; in miles . . 

. Lc,::, .' ,,,'~Length along the longest watercourse; measuredupstI'eam from the point:of .: 
'mterest to a point close to the centroid·of the basin, in miles .. 

, '8,= ". . '$lope of 90 percent of the longest watercourse between the headwaters 
and concentration point, in feet/mile. 

n = Basin "n" from the Sacrament€? City/County Drainage Manual, Hydrology 
Standards Volwne 2, March 1994. 

Base Flow -.; Fot'purposes of this study, no base flow was assumed. 

Hydrograph Routing -- The Muskingum-Cunge method was used to route hydrographs. The 
Manning's "n" values with regard to conveyance sYstem type were obtained from the Sacramento 
City/County Drainage Manual, Hydrology Standards Volume 2, March 1994. . 

Detention Basins-:,.: Stag~storagec;discharge relationshipswereincorporated iiito'themodeling;process:', ,, ' 
torefiectexisting :and propose&pond,volumes and~the ,resulting·,attenuation.' .' , ' , 

Limitations -- The HEC-l models were notcalibrated,thereforethe modelresults are approximate. 

Rational Method 

The rational method was used in this study for the analysis of the stormwater runoff with the proposed storm 
sewer system. The peak runoff was computed using the following equation: 

Q=cia 

Q= 
c= 
1= 

a= 

where 
Discharge in cubic feet per second. 
Runoff coefficient (Table 5-9). 
Precipitation intensity ·using the computed, time of concentration and precipitation 
ioformation,'COntained1in;the:Goodridgc;J'eport~:.;Time:oLconCeDtrationds-~a1culate(b ;~ '." " 
tising,theJiaveltime;component method.,presentedinthe· ~SacraJ1,lento ,CityfCounty '" .' .• 
DcainageManuakHydrologyt$tiln¢lrds;Y.oiUme;2; ~~ ;MatcIL>199,4.,," '-" .. '" ,.' ';' 
SUbbasiadrainage area-;in·.acres~;· : . 
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