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From: Curtis Lam
Subject: Response to Comment 9-4: Water Balance
Date: December 22, 2006 (updated April 24, 2007)
CC: Tom Keegan, Erich Fischer, Michelle Hickey

Purpose

The purpose of this memorandum is to provide the Tribe’s response to Comment No. 9-4 for the Dry
Creek Rancheria Band of Pomo Indians’ proposed NPDES Permit No. CA0005241.

Comment

9-4: A complete “water balance” analysis has not been provided. There is a “pressing need for some
evidence that the Tribe’s proposed disposal and storage scheme is actually feasible as a matter of fact.
Neither the proposed statement of basis nor the proposed permit includes a water balance or other
information demonstrating that the Tribe’s surface discharges, storage areas, and spray fields could
actually accommodate the proposed 300 percent increase in treated wastewater.” It is not at all clear
whether the proposed effluent disposal/storage scheme is feasible to surface waters, the limited land
area for effluent disposal and the uncertainties described in the proposed permit.

Response to Comment

The Tribe has prepared this water balance in response to Comment No. 9-4. This water balance is
presented in the attached Table 1, and described below. This water balance was updated to reflect the
removal of Stream A1 as a surface water discharge.

This water balance provided an effluent disposal strategy for two different flow situations. One flow rate
assumed disposal at the current average flow rate of 28,000 gpd, the other at a projected flow rate of
120,000 gpd. The higher flow rate was selected based on it being a relatively high average daily flow
rate. Since the facilities required to store, treat, and discharge 120,000 gpd are greater than the 2004
average daily flow rate of 28,000 gpd, those facilities are described below.

If 120,000 gpd of wastewater is generated every day, approximately 134 acre-feet per year (AFY) of
effluent is produced. This effluent would be discharged as follows:

Toilets/urinals: Approximately 15,000 gpd of recycled water would be used for toilet and urinal flushing
year round, which is equivalent to 16.8 AFY (12.5% of total volume). Available recycled water is first
used for toilet and urinal flushing on-site prior to all other uses.

Irrigation: Irrigation of up to 12 acres of tribal lands (including spray fields, landscaped areas, etc.)
would be at agronomic rates. Agronomic rates are based on climatological data as defined by the local
California Irrigation Management Information Service weather station. A discussion of how this data
translates to a monthly unit irrigation demand is contained below.

Based on local climate data and agronomic rates, irrigation water is typically only required between
March and October. During other months, the average precipitation rate is higher than the
evapotranspiration (ET) rates. Thus, plants do not have a demand for excess water during these times.
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Based on an annual ET rate for CIMIS Station #103, the total annual volume of water used for irrigation
of Tribal lands is equal to 50.2 AFY (37.3% of the total volume). All remaining recycled water (following
the usage for toilets/urinals) is used for irrigation of Tribal lands when irrigation water is needed.

Stream P1: Discharge to Stream P1 would only occur after the toilet/urinal and on-site irrigation
demands are satisfied. Additionally, discharge to Stream P1 is limited to the time period between
October 1 and May 14, and flow limited as specified in the permit. Since wintertime irrigation demands
are relatively low, effluent generated during these times is either reused on-site for toilet/urinal flushing,
or discharged to Stream P1. The total volume discharged to Stream P1 is 67.48 AFY (50.2% of total
volume). Additionally, during the end of the summer, when irrigation demands decrease due to lower
ET rates, and discharge to Stream P1 is not allowed, some effluent would be seasonally stored on-site.
Based on these calculations, up to 3.14 AF will need to be stored during August and September. This
stored volume of water would be detained in on-site recycled water storage tanks or ponds until
discharge to Stream P1 is allowed. During the allowable discharge period, Stream P1 flows would be
slightly higher than the daily effluent flows, as the on-site storage facilities are drained. However, flows
to Stream P1 would still remain within the flow limitations identified in the NPDES permit.

Irrigation Demands

To supplement this comment response, the following section contains information about how the
monthly irrigation demands were calculated.

Irrigation demands were calculated based on the historical average CIMIS data for Station #103 in
Windsor, CA. This station was selected based on its close proximity to the Rancheria, and its active
status. The monthly average evapotranspiration and precipitation data was downloaded from the
CIMIS website, which is located at http://www.cimis.water.ca.qgov/.

To calculate a monthly average unit irrigation demand, the following assumptions were utilized.

ET Rates: ET is a measure of water usage by a particular plant or crop, and is a function of the net
solar radiation, air temperature, wind speed, and vapor pressure in a particular location.

Evapotranspiration rates for a specific crop in a specific location are calculated on a monthly basis by
the following equation:

ET =ET,*k,
where:
ETo, = Normal year reference crop evapotranspiration rate for CIMIS Station #103 in Windsor
Ke = Crop coefficient for a given crop (University of California Cooperative Extension Leaflet,

1997), which is equal to 0.8

Precipitation: During the months from November through March, an additional six inches (30 inches
total) for each month was added to the CIMIS Station #103 data to account for rainfall from a 100-year
storm. The average annual precipitation rate was 32.79 inches per year. With the 100-year storm
season, the precipitation rate used in this calculation was 62.79 inches per year.
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Estimated Unit Irrigation Demands: Typical monthly unit irrigation demands for turf grasses are
summarized in and were calculated using the following formula:

ET — Pe )l
= ELFe)l
€;

where:
ID = Irrigation demand or allowable irrigation in inches
ET = Evapotranspiration for turf grasses in the Windsor area
P = Average precipitation (CIMIS + 100-year storm season)
ep = Precipitation irrigation efficiency, 0.75. Assumes 25% of rainfall during growing season is

lost to evaporation, runoff, etc.
Iy = Loss Rate or Leachate Factor, equal to 1.2. This assumes that approximately 10% of the

applied water passes through the grass root zone and is lost.
€ = Irrigation efficiency, equal to 0.8. This assumes that 20% of the applied irrigation water is

lost to evaporation.

The net monthly unit irrigation demand calculated based on this data is shown in Table 2. These
irrigation demands were used to size the required on-site irrigation areas on the Rancheria.

Table 2: Summary of Monthly Unit Irrigation Demands

Month Precipitation with 100-year (in) Irrigation Demand (in)
January 10.22 0.00
February 10.48 0.00
March 12.36 0.12
April 12.94 4.35
May 9.27 8.17
June 2.53 10.24
July 1.10 11.43
August 0.85 9.96
September 0.92 6.56
October 1.01 ' 2.69
November 0.31 0.00
December 0.81 0.00
Total 62.79 53.52




‘6002 Ui aBel0)s Jajem pajokoal leuosess Jo (4y §'c) OW 2’1 Alsiewixosdde pey aqu )
SUOJIED UOIHIIN = DI '198)-810Y = 4y
‘v1 AB pue | Aepy UsBMA] N0 A|UO O} paLUNSSE aJe | d WBaNS 0} Sableyosip e '0g Joquialdes puE G AB|y UsBMIBq 092 BJB SBBJEUOSIP Ld WEesNnS

1eBiu) 1oy sigejiene saior anlami 0) dn Bulaey pue seyel uopeldsueodens [ea0] Je pajeblul Uo paseq aJe spuBwap uoneBiu ‘soue|eq Jajem pdb 000'0Z1 au) Jod
‘puewap owiouo.Be ayy ueys Jaybiy ale sejes uonedydde uoneBil pOOZ 18U PAJOU Sem }| 'SBI0E BAl SBM H00Z Buunp aqul sy 0} s|ge|ieAR cozmm_:s_ adeospuen
‘tuow 1ad puewsp uopeBu ue BuILLIBIEP 0} PISN BIOM BNJBA BJBUDES| PUB '8NjEA Y SSRIBUN] ‘Aouaiie
uoneBiu ‘Juswisnipe UOSESS WIOIS JEBA-00 | '|lejules oBEISAB BU) JO) SI010B) UBWISNIPY JOSPUIAA Ul PBIEDO] ‘COL# UOEIS SIINID U0 peseq puewsp uonebl
‘aoue|eq siem (epusiod Joy pdB 000'GH pue ‘edueleq Jelem H00Z 104 PUNOS JEBA pdb (OGS’ . PRIBWIISS Ue JB PaXI) S|euLn/SIsNo L
“1e1em aoBLNs e oj abJByosip 840j9q ebesn (uoneBiu) pue S{euLIN/S}E|I0)) BYS-UO BuiZItUIXEw SBLINSSE B0UBIRQ J8JBM

pdb

000021

. :S3J0N
661 ve'oL 8PS 08'cy (ow) fe3oL
8v°19 G105 0891 EP'veL (4v) 1ejo),

000 000 66'6 000 £yl 441 000 L€ 10qLiacag
000 00'0 196 000 g€’} SO'LL 000 [&3 J8QUIBAON
00°0 yle- ¥ 0L 69'C Pl iy 692 L€ 180010
pL'€ LL'E 00'0 95’9 8g’L SO'LY 95'9 0¢ Jaquisides
€00 €00 000 96'6 £hl Ll 96°6 1€ 1snbny
000 00°0 00'0 66'6 £l ZviL b1l 53 Anp
000 000 000 19’6 g€’ SO'LL yZ 0L 0€ sunp
000 000 8L'€ 18'9 'l 441 LL'8 Le Rep
000 00'0 Z2E'G Se'v 8E'L SO'LL GE'Y 0g {0y
000 000 186 434 ey’ 41 ZL'0 LE yorlew
000 000 206 000 62’} Le04 000 82 Aeniqe 4
000 000 666 00°0 £yl 441 00°0 LE Aenuer
abeloig u] awn|oA 1N | abeI0}g Wi 4/0) |14 weang | puewaq uojleBlil| a)s-uQ [ sjeuln/sielio) | awiniop Juaniya] (U1) puewsq | | sAeg yuop
198)-840y) pabieyosig swnjop

MOl Aleq abeJsay |eiusiod

smoj} Ajiep abeaaae pdb oozl 104 @duejeg Jolepn

00'0 8h'L v.1'C cCoL {9} 1e10L
00°0 96'22 [)&:] LE'}E {4v) 12301
000 g6’} L0 99°C 000 Le 18quedeq
000 68'} 690 85C 000 0g JaQLIBAON
000 GB'L VL0 99'C 69C 3 49Q0)00
000 68’1 690 86'¢C 969 0t Jaquisydag
00'0 S6'L 120 99'C 96'6 Le 1snbny
000 S6'tL 140 99T eb'il ie Anp
00'0 68’} 690 862 201 0€ aunp
000 S6'L LL0 99'¢ L8 Lg Aep
000 68’ 690 862 Se'P (44 jidy
000 G6'L VL0 992 43 13 YoLen
000 9L} 90 Lv'2 000 82 Asenigad4
000 S6'L LL0 99°¢C 000 33 Aenuer
1d weal)g| ebesn uopebiu| a)is-UQ | s|eUlf)/SI9|ioL | swN|OA Jueniyz [ (ui) puetuaq 11 | sheq YIUOW

(y99j-010vy) pabieyssiq swniop

pdf

00082

mol4 Aleq ebesany +002

(moys Ajtep abiesane po0z) smoy Ajiep sbesaae pdb gp0‘gz 104 souejeg Jojep

LYZS000 VD "ON HWwidd S3AdN 404 $-6 Juswiwon o) asuodsay SueIpU] owod 0 pueg ellaysuey yoeld Aig
aoueleg Jajep 1| ajqeL




