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STATE OF CALIFORNIA

STATE WATER RESOURCES CONTROL BOARD

In the matterof the P etition of:

A M A D O R REGIO N A L SA N ITA TIO N
A UTH O RITY

FO R REV IEW O F A C TIO N B Y TH E
C A L IFO RN IA REGIO N A L W A TER
Q UA L ITY C O N TRO L B O A RD ,
C EN TRA L V A L L EY ,IN ISSUIN G
C L EA N UP A N D A B A TEM EN T O RD ER
N O .R5-2017 -07 0 8

REQ UEST FO R STA Y A N D P ETITIO N FO R
REV IEW O F A C TIO N B Y TH E
C A L IFO RN IA REGIO N A L W A TER
Q UA L ITY C O N TRO L B O A RD ,C EN TRA L
V A L L EY ,IN ISSUIN G C L EA N UP A N D
A B A TEM EN T O RD ER N O .R5-2017 -07 0 8

[W aterC od e § § 13320(a)and 13321(a)]

H A RRIET STEIN ER
JO SH UA N EL SO N
REB E C C A J.A N D REW S
B EST B EST & KRIEGER L L P
500 C apitolM all
Su ite 17 00
Sacramento,C A 958 14
E-mail:harriet.steiner@ bbklaw.com
E-mail:Joshu a.nelson@ bbklaw.com
E-mail:rebecca.and rews@ bbklaw.com

A ttorneys forP etitioner:
Amador Regional Sanitation Authority
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I.

INTRODUCTION

A mad orRegionalSanitation A u thority (“A RSA ”)respectfu lly seeks review by the State

W aterResou rces C ontrolB oard (“State B oard ”)of the C aliforniaRegionalW aterQ u alityC ontrol

B oard ,C entralV alley Region’s (“RegionalB oard ”)issu ance of C leanu p and A batementO rd er

R5-2017 -07 0 8 (“O rd er”)on September8 ,2017 .(W aterC od e,§ 13320,su bd .(a).)A copy of the

O rd eris attached hereto as “Exhibit A.”

In ad d ition to State B oard review of the P etition,A RSA seeks an immed iate stay of the

O rd erpu rsu antto W aterC od e section 13321,su bd ivision (a)and title 23,section 2053 of the

C aliforniaC od e of Regu lations,or,in the alternative,an exped ited hearing regard ing A RSA ’s

requ estforastay.The D eclaration of Gary Ghio su pporting A RSA ’s requ estforan immed iate

stayis filed withthe P etition.

The legaland factu algrou nd s forthe P etition are setforth herein,in the accompanying

M emorand u m of P oints and A u thorities,and in the D eclaration of Gary Ghio.This P etition

presents three legaland factu algrou nd s for rescind ing the O rd er.First,the O rd er is factu ally

u nsu pported .Second ,A RSA d oes notthreaten an illegald ischarge.A nd third ,A RSA d oes not

threaten acond ition of nu isance.

II.

BACKGROUND

A RSA is a jointpowers agency which operates the A mad or C ou nty RegionalO u tfall

System (“System”).A RSA ’s System is regu lated u nd er RegionalB oard ,W ater Reclamation

Requ irements,O rd erN o.93-240 (“W RR”).The System accepts treated efflu entfrom the C ity of

Su tterC reekwastewatertreatmentplantand conveys itthrou ghaseries of reservoirs,the lastof

whichis P reston Reservoir.A RSA d ischarges efflu entto agrou pof ranchers,to the city of Ione

treatmentplant,and to otherpermitted locations.

D u ring the winter of 2016-2017 ,mu ltiple atmospheric river storm systems stru ck

C alifornia,bringing massive amou nts of rainfall,and inu nd ating lakes,rivers and streams,

cau sing them to reach capacity and flood .The inu nd ation of storm waterd u ring the winterof
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2016-2017 ex ceed ed the 100-year retu rn frequ ency.(D ec.¶ 7 .)A s an example,while the area

generally receives 31 inches in annu alprecipitation,itreceived 57 .8 2 inches this winter.(D ec.

¶ 7 .)This u npreced ented d elu ge severely strained the System. A lltold ,more than 100 million

gallons of stormwaterentered the System d u ring this time,which threatened to overtopP reston

Reservoir.

W ithpermission from the D epartmentof W aterResou rces,D ivision of Safety of D ams,

A RSA placed sand bags across the spillway atP reston Reservoirto raise the reservoirby 3 feet

and transferred 92 acre feetof efflu entto areservoiratthe C aliforniaD epartmentof C orrections

and Rehabilitation property pu rsu antto aletteragreementd ated M arch 29,2017 .In retu rn for

acceptingA RSA ’s efflu ent,A RSA agreed to increase the amou ntof C D C R’s permitted d ischarge

into P reston Reservoirby an amou ntequ alto the amou ntof efflu enttransferred to C D C R.

These measu res prevented P reston Reservoir from overflowing,breaching,spilling,or

otherwise d ischarging into su rface waters orsu rface waterd rainage cou rses,d espite ad eclared

emergency d u e to the massive amou nts of rain.B y M ay 1,2017 ,the freeboard levels as P reston

Reservoirretu rned below the 2-footmark.(O rd er,¶ 17 .)

D espite A RSA ’s appropriate response to emergency cond itions cau sed by catastrophic

rain eventand notby any action orinaction of A RSA and d espite A RSA ’s appropriate actions to

preventan illegald ischarge,the RegionalB oard issu ed aformalenforcementaction,d irecting

A RSA to clean u pand abate athreatened d ischarge and threatened nu isance.

Issu ance of the O rd eris legally and factu ally erroneou s and mu stbe reversed .Firstthe

O rd eris notsu pported by facts and d oes notaccu ratelyd escribe anythreatened violation.Second ,

the O rd erd oes notid entify any threatof d ischarge.A nd third ,the O rd erd oes notid entify any

threatof nu isance orpollu tion.

Forthese and the otherreasons expressed in this P etition and accompanyingd ocu ments,

A RSA asks the State B oard to issu e astayand grantits P etition to rescind the O rd er.

///

///

///
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III.

NAME AND ADDRESS OF PETITIONER

The names and contactinformation forA RSA are as follows:

A M Y GED N EY
GEN ERA L M A N A GER
A M A D O R REGIO N A L SA N ITA TIO N A UTH O RITY
18 M ain Street
Su tterC reek,C A 9568 5
Telephone:(209)267 -5647
E-mail:aged ney@ cityofsu ttercreek.org

H A RRIET STEIN ER
JO SH UA N EL SO N
REB E C C A J.A N D REW S
B EST B EST & KRIEGER L L P
500 C apitolM all,Su ite 17 00
Sacramento,C A 958 14
E-mail:harriet.steiner@ bbklaw.com
E-mail:Joshu a.nelson@ bbklaw.com
E-mail:rebecca.and rews@ bbklaw.com

IV.

THE ACTION OR INACTION OF THE REGIONAL

WATER BOARD BEING PETITIONED

A RSA seeks review of the RegionalB oard ’s actions in issu ingacleanu pand abatement

ord er,O rd erN o.R5-2017 -07 0 8 .In ad d ition,A RSA seeks an immed iate stayof the O rd er.

V.

DATE THE REGIONAL BOARD ACTED

The RegionalB oard issu ed the O rd eron September8 ,2017 .

VI.

STATEMENT OF THE REASONS THE ACTION

WAS IMPROPER

The RegionalB oard exceed ed its legalau thority,abu sed its d iscretion,and imposed

improperproced u ralrequ irements on A RSA when issu ingthe O rd er.Specifically,the Regional

B oard tookthe followingactions contraryto the law and facts:

1. The RegionalB oard exceed ed its legalau thorityby issu ingan O rd erthatis not

su pported bythe facts.First,the ord eralleges:
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“B ecau se 7 0% of the totalstorage is alread y in u se there willnot
be enou gh storage capacity available for the 2017 /2018 wet
season.”(O rd er,¶ 26.)

The W RRs,however,d o notprohibitthe System from u sing7 0% of its totalstorage;and

the waterbalance d oes notsu pportaconclu sion thatu se of 7 0% of totalcapacitymeans there will

be insu fficientcapacityforthe 2017 /2018 wetseason.To the contrary,the waterbalance shows

thatthe System willfu nction as d esigned in the u pcomingseason.

2. The O rd eralleges:

“[T] he C ityof Ione … wou ld notbe acceptingany ad d itionalflows
from [A RSA ] starting on 21 Ju ly 2017 … [and ] ceased accepting
[A RSA ’s] wastewater.”(O rd er,¶ 28 -29.)

A RSA ,however,has an enforceable contractwiththe city of Ione forthe d isposalof 650

acre feetperyear.The W RRs au thorize bu td o notrequ ire A RSA to d ispose of efflu entu singthe

city of Ione’s plant.Even if the city of Ione breaches its contractand refu ses to acceptA RSA ’s

efflu ent,Ione’s breachd oes notconstitu te aviolation of A RSA ’s W RRs.

3. The O rd eralleges:

In the two d ays between a meeting with the RegionalB oard on
Ju ly 24,2017 and an inspection on Ju ly 26,2017 ,“24 acres on
each ranch (48 acres total)forwhich [A RSA ] hold s the d isposal
easementforwere notin u se and were notbeing d eveloped .N o
ad d itionalsprayfield s had been ad d ed .N o ad d itionald isposal…
had been ad d ed .”(O rd er,¶ ¶ 30-32.)

A RSA ,however,was notrequ ired by its W RR orany otherord erto d evelopad d itional

method s of d isposalin the two d ays thattranspired between meetingwithRegionalB oard staff on

Ju ly 24 and the inspection on Ju ly 26.Fu rther,even if the RegionalB oard had requ ired A RSA to

d evelopad d itionalefflu entd isposalmethod s by Ju ly 24,2017 ,two d ays’notice wou ld have been

u nreasonable,arbitrary,and capriciou s.Finally,the O rd erappears to d isregard ormake lightof

A RSA ’s su ccessfu lefforts to preventad ischarge and to secu re ad d itionald isposaloptions.In the

end ,the hastily issu ed O rd erd oes notaccou ntforthe d isposalmethod s thatA RSA has been in

the process of d eveloping as aresu ltof its early efforts,inclu d ing expansion of spray field s at

H oskins and B owers Ranches.In effect,the presu mptions by B oard staff were incorrectand
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misstated .Fu rther,the efforts and laterd emand s requ ired make assu mptions thatsprayfield s can

be d eveloped atamoment’s notice.This is absu rd and rid icu lou s to even state.

4. The RegionalB oard staff exceed ed its legalau thoritybyissu ingan O rd erthatd oes

notid entify an u rgent,immed iate oreven inevitable threatof d ischarge.To the contrary,A RSA

has managed its System in the face of massive amou nts of rainfallin amannerthatprevented and

continu es to preventu npermitted d ischarges.In fact,given a100+yearstorm,A RSA was able to

manage the ad d itionalwater.This inclu d ed workingd iligently withC D C R to temporarily accept

92 acre feetand requ estingand obtainingD epartmentof W aterResou rces,D ivision of Safety of

D ams’approvalforplacing sand bags across the spillway atP reston Reservoirwhile constantly

u pd atingand informingRegionalB oard staff of d evelopments.

5. The RegionalB oard exceed ed its legalau thority by issu ingan O rd erthatd oes not

id entify au rgent,immed iate oreven inevitable threatof nu isance.Each action which the O rd er

alleges threatens anu isance,inclu d ing u se of 7 0% of totalcapacity,is expressly permitted and

d oes notconstitu te orthreaten anu isance orcond ition of pollu tion.

VII.

HOW PETITIONER IS AGGRIEVED

A RSA is aggrieved by issu ance of aformalenforcementaction thatis notsu pported by

facts orthe law.The O rd ermay form the basis forescalated enforcementactions in the fu tu re,

and requ ires A RSA to manage the System contrary to W aterC od e Section 13360,whichprohibits

the RegionalB oard from specifyingthe mannerof compliance.

VIII.

ACTIONS PETITIONER REQUESTS THE STATE WATER BOARD TO TAKE

A RSA respectfu lly requ ests that the State B oard find the O rd er improper and

inappropriate pu rsu antto W aterC od e section 13320 and rescind the O rd er.A RSA also requ ests

thatthe State B oard grantan immed iate stayof the O rd erpend ingits d ecision on the P etition.
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IX.

MEMORANDUM OF POINTS AND AUTHORITIES IN SUPPORT OF PETITION

A M emorand u m of P oints and A u thorities is filed withthis P etition and is incorporated

herein byreference.

X.

STATEMENT OF COPIES FURNISHED

In accord ance withthe requ irements of Title 23,section 2050(a)(8 )of the C aliforniaC od e

of Regu lations,acopy of this P etition has been sentto the C aliforniaRegionalW aterQ u ality

C ontrolB oard ,C entralV alleyRegion.

XI.

STATEMENT OF ISSUES RAISED

The RegionalB oard d elegated its enforcementau thority to the Execu tive O fficerpu rsu ant

to Resolu tion N o.R5-2006-0023.A RSA staff met,d iscu ssed options and plans,provid e Regional

B oard staff atou rof the System,participated in conference calls informingB oard staff of plans.

metwithRegionalB oard staff priorto issu ance of the O rd er;however,the O rd erwas issu ed by

the Execu tive O fficerwithou tanyopportu nityforA RSA to participate in its issu ance.

XII.

CONCLUSION

Forthe reasons setforthin this P etition and in the related d ocu ments filed herewith,

A RSA respectfu llyrequ ests thatthe State B oard find thatthe O rd eris improperand

inappropriate,rescind the O rd erand take anyotheractions thatthe State B oard d eems necessary

and appropriate to ad d ress A RSA ’s claims.P end ingthe State B oard ’s d ecision on this P etition,

A RSA respectfu llyrequ ests thatthe State B oard staythe P ermit.
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D ated :O ctober9,2017 B EST B EST & KRIEGER L L P

B y:__________________________________
H A RRIET STEIN ER
JO SH UA N EL SO N
REB E C C A J.A N D REW S
B EST B EST & KRIEGER L L P
A ttorneys forP etitioner
Amador Regional Sanitation Authority
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STATE OF CALIFORNIA

STATE WATER RESOURCES CONTROL BOARD

In the matterof the P etition of:

A M A D O R REGIO N A L SA N ITA TIO N
A UTH O RITY
FO R REV IEW O F A C TIO N B Y TH E
C A L IFO RN IA REGIO N A L W A TER
Q UA L ITY C O N TRO L B O A RD ,
C EN TRA L V A L L EY ,IN ISSUIN G
C L EA N UP A N D A B A TEM EN T O RD ER
N O .R5-2017 -07 0 8

M EM O RA N D UM IN SUP P O RT O F REQ UEST
FO R STA Y A N D P ETITIO N FO R REV IEW O F
A C TIO N B Y TH E C A L IFO RN IA REGIO N A L
W A TER Q UA L ITY C O N TRO L B O A RD ,
C EN TRA L V A L L EY ,IN ISSUIN G C L EA N UP
A N D A B A TEM EN T O RD ER N O .R5-2017 -07 0 8

[W aterC od e § § 13320(a)and 13321(a)]

H A RRIET STEIN ER
JO SH UA N EL SO N
REB E C C A J.A N D REW S
B EST B EST & KRIEGER L L P
500 C apitolM all
Su ite 17 00
Sacramento,C A 958 14
E-mail:harriet.steiner@ bbklaw.com
E-mail:Joshu a.nelson@ bbklaw.com
E-mail:rebecca.and rews@ bbklaw.com

A ttorneys forP etitioner:
Amador Regional Sanitation Authority
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I.

INTRODUCTION

A mad orRegionalSanitation A u thority (“A RSA ”)respectfu lly seeks review by the State

W aterResou rces C ontrolB oard (“State B oard ”)of the C aliforniaRegionalW aterQ u alityC ontrol

B oard ,C entralV alley Region’s (“RegionalB oard ”)issu ance of C leanu p and A batementO rd er

R5-2017 -07 0 8 (“O rd er”)on September8 ,2017 .This Requ estforStay and P etition requ ests that

the State B oard immed iately stay the O rd er,review the RegionalW aterQ u ality C ontrolB oard ,

C entralV alley Region’s (“RegionalB oard ”)issu ance of the O rd er,and grantA RSA ’s P etition to

rescind the O rd eron three (3)grou nd s: (1)the O rd eris factu ally u nsu pported ;(2)A RSA d oes

notthreaten an illegald ischarge;and (3)A RSA d oes notthreaten acond ition of nu isance.

II.

BACKGROUND

A. ARSA’S SYSTEM

A RSA is ajointpowers au thority which operates the A mad orC ou nty RegionalO u tfall

System (“System”).(D eclaration of Gary Ghio (“D ec.”),¶ 2.)A RSA ’s System is regu lated u nd er

RegionalB oard ,W ater Reclamation Requ irements,O rd er N o.93-240 (“W RR”).The System

accepts treated efflu entfrom the C ity of Su tterC reekwastewatertreatmentplantand conveys it

throu gh a pipeline to H end erson Reservoir.A nother pipeline conveys treated efflu ent from

H end erson Reservoirto P reston Forebay,then to P reston Reservoir.H end erson Reservoirhas a

u sable storage volu me thatvaries from 0 acre-feetto approximately 393 acre feetwithtwo feetof

freeboard .(O rd er,¶ 5;D ec.¶ 4.)P reston Reservoirhas au sable storage volu me thatvaries from

0 acre feetto approximately 235 acre feetwith two feetof freeboard .(O rd er,¶ 5;D ec.¶ 4.)

P reston Forebay has a maximu m capacity of approximately 30 acre feet with two feet of

freeboard .(O rd er,¶ 5.)

A RSA d ischarges efflu entfrom the reservoirs to agrou pof ranches known as the A mad or

C ou nty Reclaimed W astewaterUsers and to the P reston Schoolof Ind u stry in Ione as wellas the

C astle O aks Golf C ou rse,C aliforniaY ou thA u thority,P reston Schoolof Ind u stry,and the C ity of
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Ione reclamation plant.(W RR,Find ings 2-6.)Two of the ranches acceptingreclaimed wastewater

are known as the H oskins and B owers Ranches.(D ec.,¶ 13.)

In accord ance withthe W RR,the System’s treatmentfacilities are “d esigned ,constru cted ,

operated ,and maintained to preventinu nd ation orwashou td u e to flood s witha100-yearretu rn

frequ ency.”(O rd er,¶ E.2;D ec.¶ 6.)The W RR also prohibits the d ischarge of wastes to su rface

waters or su rface water d rainage cou rses and the bypass or overflow of u ntreated or partially

treated waste.(W RR,C .1,C .2.)The W RR d oes notcontain arequ irementrelatingto minimu m

poolamou nts atthe end of eachd ry season.Instead ,the W RR requ ires a2.0-footfreeboard atall

treatmentand storage pond s u nless an operation plan shows why a 2.0 footfreeboard is not

need ed to preventovertoppingof the berms.(W RR,D .6.)

B. STORM EVENT

D u ring the winter of 2016-2017 ,mu ltiple “atmospheric river storm systems stru ck

C alifornia,bringing massive amou nts of rainfall.”(State of C alifornia,Execu tive D epartment,

P roclamation of aState of Emergency,Feb.12,2017 .)The rainfallinu nd ated lakes,rivers and

streams,cau sing them to reach capacity and flood .(Ibid.) M ore than 100 million gallons of

stormwater entered the System between O ctober1,2016 and Ju ly 1,2017 .(O rd er,¶ 14.)The

inu nd ation of storm water d u ring the winter of 2016-2017 ex ceed ed the 100-year retu rn

frequ ency.(D ec.¶ 7 .) A s an example,while the area generally receives 31 inches in annu al

precipitation,itreceived 57 .8 2 inches this winter.(D ec.¶ 7 .)

D u ring these heavy storm events,A RSA actively monitored the freeboard levels in the

System and remained in commu nications with the RegionalB oard regard ing the d ecreasing

freeboard levels atP reston Reservoir.(O rd er,¶ 15.)A RSA informed the RegionalB oard of the

risk of P reston Reservoirovertopping and spilling.(D ec.¶ 8 .)If P reston Reservoirovertopped

and spilled ,A RSA wou ld have been u nable to controlthe d ischarge,and the water may have

reached awaterof the United States.(D ec.¶ 8 .)

P reston Reservoir has an emergency release valve thatreleases water into an existing

spray field located on the C alifornia D epartmentof C orrections and Rehabilitation property

(“C D C R”)property.(D ec.¶ 9.)A RSA staff informed the RegionalB oard that,if overtoppingwas
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inevitable,itwou ld open the emergency release valve and facilitate acontrolled release into the

spray field s ratherthan allow P reston Reservoirto spillinto awaterof the United States.(D ec.

¶ 9.)RegionalB oard staff u rged A RSA to investigate options ford isposingof efflu entthatwou ld

notviolate the d ischarge prohibitions of the W RR.(O rd er,¶ 15.)

W ithpermission from the D epartmentof W aterResou rces,D ivision of Safety of D ams,

A RSA placed sand bags across the spillway atP reston Reservoirto raise the reservoirby 3 feet

and transferred 92 acre feetof efflu entto areservoiratthe C aliforniaD epartmentof C orrections

and Rehabilitation property pu rsu antto aletteragreementd ated M arch 29,2017 .(O rd er,¶ 16;

D ec.¶ ¶ 10-11.)In retu rn foracceptingA RSA ’s efflu ent,A RSA agreed to increase the amou ntof

C D C R’s permitted d ischarge into P reston Reservoirby an amou ntequ alto the amou ntof efflu ent

transferred to C D C R.(D ec.¶ 11.)

These measu res prevented P reston Reservoir from overflowing,breaching,spilling,or

otherwise d ischarging into su rface waters orsu rface waterd rainage cou rses,d espite ad eclared

emergencyd u e to the massive amou nts of rain.(D ec.,¶ 12.)B y M ay 1,2017 ,the freeboard levels

as P reston Reservoirretu rned below the 2-footmark.(O rd er,¶ 17 .)

C. ALLEGATIONS AND REQUIREMENTS IN ORDER

The O rd erinclu d es 21 paragraphs u nd erahead ing entitled ,“V iolations of the W RRS.”

(O rd er,¶ ¶ 20-40.) N o paragraph in the O rd er contains any facts d emonstrating a violation of

D ischarge P rohibition C .1 of the W RRs,whichprohibits d ischarge of wastes to su rface waters or

su rface waterd rainage cou rses.(O rd er,¶ 20.)N o paragraph contains any facts d emonstrating a

violation of D ischarge P rohibition C .2 of the W RRs,whichprohibits the by-pass of overflow of

u ntreated or partially treated waste.(O rd er,¶ 21.) Similarly,no paragraph contains any facts

d emonstrating a violation of D ischarge P rohibition D .1 of the W RRs,which prohibits the

“treatmentand d ischarge from cau singanu isance orcond ition of pollu tion[.] ”(O rd er,¶ 22.)In

the end ,d espite listing three separate D ischarge P rohibition V iolations,the O rd er d oes not

contain anyfacts id entifyingan actu ald ischarge in violation of the W RRs.

Instead , the O rd er d escribes how A RSA ’s System encroached on the freeboard

requ irements after the massive storm events.(O rd er,¶ ¶ 23-25.) The freeboard encroachment,



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
8 2456.00003\301917 28 .2 -4 -

M EM O RA N D UM O F P O IN TS & A UTH O RITIES IN SUP P O RT O F REQ UEST FO R STA Y A N D P ETITIO N FO R REV IEW

L
A
W

O
FF

IC
E
S

O
F

B
E
S
T

B
E
S
T

&
K
R
IE

G
E
R

LL
P

6
5
5

W
E
S
T

B
R
O
A
D
W

A
Y,

1
5

TH
FL

O
O
R

S
A
N

D
IE

G
O
,
C
A
L
IF

O
R
N
IA

9
2
1

0
1

however,tookplace in conju nction withA RSA ad d ingsand bags to create three ad d itionalfeetof

freeboard – thereby preventing a d ischarge violation in spite of storm water inu nd ation that

exceed ed the 100-yearretu rn event.(Ibid.;see also D ec.,¶ ¶ 6-7 ,12.)

The O rd er fu rther alleges thatA RSA violated the W RRs by threatening “to cau se or

permitwaste to be d ischarged ord eposited where itis orprobably willbe,d ischarged into the

waters of the state and creates,orthreatens to create,acond ition of pollu tion ornu isance”based

on the followingallegations (O rd er,¶ 33):

(1)“B ecau se 7 0% of the totalstorage is alread y in u se there willnotbe enou ghstorage

capacity available forthe 2017 /2018 wetseason.”(O rd er,¶ 26.)

(2)“[T] he C ity of Ione … wou ld notbe accepting any ad d itionalflows from [A RSA ]

startingon 21 Ju ly 2017 … [and ] ceased accepting[A RSA ’s] wastewater.”(O rd er,

¶ 28 -29.)

(3)In the two d ays between ameetingwiththe RegionalB oard on Ju ly 24,2017 and an

inspection on Ju ly 26,2017 ,“24 acres on each ranch (48 acres total) for which

[A RSA ] hold s the d isposaleasement for were not in u se and were not being

d eveloped .N o ad d itionalsprayfield s had been ad d ed .N o ad d itionald isposal… had

been ad d ed .”(O rd er,¶ ¶ 30-32.)1

B ased on these allegations,the O rd errequ ires A RSA to take the followingmeasu res:

(1) su bmitweekly emailreports of the d aily efflu entflows from the Su tter C reek

W W TP ,the freeboard levels and totalwastewatervolu me in H end erson and P reston

Reservoirs,and P reston Forebay;the volu me of applied wastewater and acres

irrigated for every land application areau sed d u ring the week;and allpreviou sly

reported d ataforthe above parameters (O rd er,M easu re 1);

(2)d evelop and su bmit a plan to eliminate the threat of violation of D ischarge

P rohibitions C .1 and C .2 (O rd er,M easu re 2);and

1 The O rd eralso alleges thatwatersentfrom P reston Reservoirto the C ityof Ione W aterReclamation P lantwas
“black,septic and contains hyd rogen su lfid e d u e to the anaerobic cond itions.”(O rd er,¶ 19.)H owever,this allegation
is contrad icted bycorrespond ence from RegionalB oard staff.(D ec.,¶ 16.)
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(3)su bmitareportcertifying that: (1)allwastewaterstored atC D C R’s reservoirhas

been retu rned to P reston Reservoir;and (2) the combined volu me of wastewater

stored in H end erson and P reston Reservoirs and P reston Forebay is atorbelow 25

acre feet(O rd er,M easu re 3).

In ad d ition to these measu res,A RSA is volu ntarily expand ingsprayfield s atH oskins and

B owers ranches to facilitate increased permitted d ischarges of treated efflu entand has cond u cted

awater balance thatd emonstrates the System’s performance as the winter season approaches.

(D ec.,¶ ¶ 13-14.)

III.

ARGUMENT

The RegionalB oard ’s issu ance of the O rd eris improperpu rsu antto W aterC od e sections

13304 and 13320.The O rd errelies on find ings thatare notsu pported by evid ence and d escribes

circu mstances thatare notviolations of the W RRs and d o notconstitu te athreatof d ischarge or

threatof nu isance orpollu tion u nd erthe W aterC od e orC ivilC od e.The freeboard encroachment

d escribed in the O rd erwas the resu ltof rainfallthatexceed ed the System’s d esign capacity and

was a measu re thatprotected the pu blic and environmentfrom an u npermitted d ischarge.For

these reasons,this B oard shou ld grantA RSA ’s petition and rescind the O rd er.

A. LEGAL STANDARDS

The RegionalB oard issu ed the O rd er pu rsu antto W ater C od e section 13304.Section

13304 au thorizes issu ance of acleanu p and abatementord er,in part,to aperson who actu ally

d ischarges waste into the waters of this state in violation of any waste d ischarge requ irementor

otherord er,to aperson who threatens to cau se orpermitad ischarge of waste into the waters of

the state,and to a person who “creates,or threatens to create,a cond ition of pollu tion or

nu isance.”(W ater C od e,§ 13304,su bd .(a).) The O rd er is notbased on an actu ald ischarge

violation.The O rd eris based on an alleged (a)threatened d ischarge,and (2)threatened nu isance.

(O rd er,¶ 33.)

For pu rposes of Section 13304,“threaten”means “a cond ition creating a su bstantial

probability of harm,when the probability and potentialextentof harm make itreasonably
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necessary to take immed iate action to prevent,red u ce,ormitigate d amages to persons,property,

ornatu ralresou rces.”(W aterC od e,§ 13304,su bd .(e).)Inherentin the conceptand d efinition of

“threaten”is u rgency,immed iacy and even inevitability of the alleged harm.(W ater C od e,

§ 13304,su bd .(e); Santa Teresa Citizen Action Group v. City of San Jose (2003) 114

C al.A pp.4th68 9,7 0 8 [nu isance claim u nripe absent“u rgency and d efiniteness”] .)W ithou tthese

elements,there is no “threat,”no nu isance,and no grou nd s fortakingan enforcementaction.

Fu rther,nothingthatis d one ormaintained u nd erthe express au thority of astatu te can be

d eemed anu isance.(C iv.C od e,§ 348 2.)In ad optingW aterC od e section 13304,the L egislatu re

“d id notintend to d epartfrom the law of nu isance,bu talso explicitly relied on itin the P orter-

C ologne A ct.” (City of Modesto Redevelopment Agency v. Superior Court (2004) 119

C al.A pp.4th28 ,38 .)Thu s,Section 13304 mu st“be read in lightof the common law principles of

nu isance.”(Santa Clara Valley Water Dist. v. Olin Corp.(N .D .C al.2009)655 F.Su pp.2d 1048 ,

1064.)

The State B oard d etermines whether an action or inaction of the RegionalB oard was

inappropriate orimproperpu rsu antto W aterC od e section 13320.The RegionalB oard ’s issu ance

of the O rd erwas improperbecau se itis notsu pported by the evid ence and A RSA ’s system d oes

notpresentasu bstantialprobabilityof an u npermitted d ischarge ornu isance.

B. THE ORDER IS NOT SUPPORTED BY FACTS AND DOES NOT ACCURATELY
DESCRIBE ANY THREATENED VIOLATION

The allegations in the O rd er are notsu pported by evid ence.First,the W RRs d o not

prohibitthe System from u sing7 0% of its totalstorage;and the waterbalance d oes notsu pporta

conclu sion thatu se of 7 0% of totalcapacity means there willbe insu fficientcapacity for the

2017 /2018 wetseason.(See O rd er,¶ 26.) To the contrary,the water balance shows thatthe

System willfu nction as d esigned in the u pcomingseason.(D ec.,¶ 14.)

Second ,A RSA has an enforceable contractwith the city of Ione forthe d isposalof 650

acre feetper year.(D ec.,¶ 5.) The W RRs au thorize bu td o notrequ ire A RSA to d ispose of

efflu entu sing the city of Ione’s plant.(See W RR,¶ ¶ 6-8 .)Even if the city of Ione breaches its
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contractand refu ses to acceptA RSA ’s efflu ent,Ione’s breach d oes notconstitu te aviolation of

A RSA ’s W RRs.

Third ,A RSA was notrequ ired by its W RR or any other ord er to d evelop ad d itional

method s of d isposalin the two d ays thattranspired between meetingwithRegionalB oard staff on

Ju ly 24 and the inspection on Ju ly 26.Fu rther,even if the RegionalB oard had requ ired A RSA to

d evelopad d itionalefflu entd isposalmethod s by Ju ly 24,2017 ,two d ays’notice wou ld have been

u nreasonable,arbitrary,and capriciou s.Finally,the O rd erappears to d isregard ormake lightof

A RSA ’s su ccessfu lefforts to preventad ischarge and to secu re ad d itionald isposaloptions.In the

end ,the hastily issu ed O rd erd oes notaccou ntforthe d isposalmethod s thatA RSA is d eveloping

as aresu ltof its early efforts,inclu d ingexpansion of sprayfield s atH oskins and B owers ranches.

(D ec.,¶ 13.)

The O rd eris thu s based on factu allyinaccu rate find ings and is improper.

C. ARSA DOES NOT THREATEN AN ILLEGAL DISCHARGE

The O rd er d oes notid entify athreatof d ischarge.A RSA ’s System d oes notpresenta

su bstantialprobability of harm thatmakes itreasonably necessary to take immed iate action to

prevent,red u ce,ormitigate d amages to persons,property,ornatu ralresou rces.To the contrary,

A RSA has managed its System in the face of massive amou nts of rainfallin a manner that

prevented and continu es to preventu npermitted d ischarges.

D u ring the winter of 2017 ,A RSA operated the System to preventitfrom spilling or

overtopping in the face of rain events thatexceed ed the 100-year retu rn eventand System’s

d esign capacity.The O rd ercontains no allegations thatA RSA ’s failu re to maintain the System or

any other violation of the W RRs resu lted in an encroachmentof the freeboard .Instead ,the

massive amou ntof rain,and no action or inaction by A RSA ,resu lted in P reston Reservoir

hold ing more water than u su aland encroaching on the freeboard .(O rd er,¶ 12 [“H eavy rains

d u ringthe 2016/17 wetseason red u ced the freeboard ”] .)

Use of 7 0% of totalstorage is nota violation of the W RRs,and the System’s water

balance d emonstrates thatthe System is fu nctioningand willcontinu e fu nction as d esigned and

permitted ,presentingno immed iate threatof harm from ad ischarge.(C f.O rd er,¶ 26,withD ec.,
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¶ 14.)W ithou tpresentingimminentand inevitable harm,there is no “threat”u nd erW aterC od e

section 13304.(W aterC od e,§ 13304,su bd .(e).)Fu rther,althou gh A RSA is notrequ ired by its

W RR or any other ord er to d evelop ad d itionalmethod s of d isposal,A RSA has volu ntarily

expand ed sprayfield s atH oskins and B owers ranches to facilitate increased permitted d ischarges

of treated efflu ent.(D ec.,¶ 13.)

Itis inappropriate and improperforthe RegionalB oard to issu e acleanu pand abatement

ord erto A RSA in lightof A RSA ’s prevention of an u npermitted d ischarge d u ringmassive rain

events.N otonly d id A RSA ’s actions preventan u npermitted d ischarge,and therefore protectthe

pu blic health and the environment,A RSA ’s actions to increase the freeboard and d evelop

ad d itionald isposalmethod s since the rain events d emonstrate continu ed compliance with the

d esign,operation and maintenance requ irements in the W RR.Far from being a threatof a

d ischarge,W RR’s actions have been d irected entirely atpreventingan u npermitted d ischarge.

D. ARSA DOES NOT THREATEN A CONDITION OF NUISANCE

The O rd erd oes notid entify athreatof nu isance orpollu tion.(C iv.C od e,§ 348 2.)A RSA

operates its System u nd erthe express au thority of the W RRs.The only alleged violation of the

W RRs thatmay be associated withathreatened nu isance is the freeboard encroachment.(O rd er,

¶ ¶ 23-25.)A s noted above,massive amou nts of rain and no improperaction orinaction by A RSA

cau sed the freeboard encroachment.(See O rd er ¶ 12.) Rather than threaten a nu isance,the

freeboard encroachmentactu ally prevented an u npermitted d ischarge and prevented acond ition

of pollu tion or nu isance.(D ec.¶ 12.) Since M ay 1,2017 ,M oreover,this encroachmentwas

expressly au thorized by the D ivision of the Safety of D ams u nd erits statu tory au thority to impose

emergency remed ialmeasu res.(See W aterC od e,§ § 6110,6111.)A s su ch,itcannotbe the basis

foraviolation ord etermination of threatened nu isance.

A RSA has remed ied the freeboard encroachment,d eveloped ad d itionald isposalmeans,

and operates its System in accord ance with the requ irements of the W RR.(O rd er,¶ 25;D ec.,

¶ 14.)Eachof these actions,inclu d ingu se of 7 0% of totalcapacity,are expressly permitted and

d o notconstitu te orthreaten anu isance orcond ition of pollu tion.(C iv.C od e,§ 348 2;Modesto,

supra,119 C al.A pp.4that38 ;Santa Clara Valley Water Dist., supra,655F.Su pp.2d at1064.)
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The RegionalB oard improperly issu ed the O rd eron the basis of athreatened nu isance.

The allegations and facts d o notsu pportany u rgency,immed iacy and even inevitability of

d ischarge,pollu tion ornu isance.Forthis reason,the O rd ershou ld be rescind ed .

IV.
THE ORDER SHOULD BE STAYED PENDING

RESOLUTION OF THE PETITION

The State B oard may issu e astay,in whole orin part,of an action taken by aRegional

B oard . (W aterC od e,§ 13321,su bd .(a).) A stay may be granted if the petitioneralleges facts

and prod u ces proof of the following:(1)su bstantialharm to petitionerorto the pu blic interestif

astay is notgranted ;(2)alackof su bstantialharm to otherinterested persons and to the pu blic

interestif astay is granted ;and (3)su bstantialqu estions of factorlaw regard ing the d ispu ted

action. (23 C al.C od e Regs.,§ 2053,su bd .(a)(1) throu gh (3).) A petition for stay mu stbe

su pported by ad eclaration u nd erpenalty of perju ry of aperson orpersons havingknowled ge of

the facts alleged .(23C al.C od e Regs.§ 2053,su bd .(a)(3).)

Forthe reasons expressed in the D eclaration of Gary Ghio,in this M emorand u m of P oints

and A u thorities and in the P etition,the State B oard shou ld grantastay of the P ermitpend inga

d ecision on the P etition.

A. THERE WILL BE SUBSTANTIAL HARM TO ARSA AND THE PUBLIC
INTEREST IF A STAY IS NOT GRANTED

A RSA and the pu blic interestwillbe su bstantially harmed if astay is notgranted .First,as

noted above,the O rd er is based on factu ally and legally flawed grou nd s.If the O rd er is not

rescind ed ,itwillprovid e grou nd s to escalate any fu tu re enforcementaction.(See,State W ater

Resou rces C ontrolB oard ,W aterQ u ality EnforcementO rd er,V I.A ,Step4,V iolator’s C ond u ct

Factors.)Itis inappropriate to leave the O rd erin place when itis based on factu ally and legally

flawed grou nd s and may penalize A RSA in the fu tu re based on an u nsu pported O rd er.

Second ,the O rd erviolates W aterC od e section 13360,su bd ivision (a),which prohibits

the RegionalB oard from specifying the particu larmannerin which compliance with any ord er

may be had . (W aterC od e,§ 13360,su bd .(a).)C ontrary to Section 13360,the O rd errequ ires

A RSA ,by N ovember1,2017 ,to accept“allwastewaterthatwas pu mped to C D C R’s reservoir”
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and to red u ce the “combined volu me of wastewater stored in H end erson Reservoir,P reston

Forebay,and P reston Reservoir … [to] ator below 25 acre feet.”(O rd er,M easu re 3.) The

agreementbetween C D C R and A RSA d oes notrequ ire A RSA to acceptallwastewaterbackby

N ovember 1,2017 .(D ec.,¶ 11.) It is improper for the RegionalB oard to interfere in an

agreementbetween A RSA and C D C R bywayof the O rd er.

L ikewise,itis improperforthe RegionalB oard to d ictate A RSA ’s mannerof complying

with the W RR by requ iring A RSA to red u ce the totalcapacity in u se below 25 acre feetby

N ovember1,2017 .(O rd er,M easu re 3;W aterC od e,§ 13360.)The W RRs d o notrequ ire su cha

red u ction in pooled wastewater.A RSA ’s System d oes not,and likely cannot,red u ce its total

pooled wastewater to below 25 acre feetin ad vance of the wetseason.(D ec.,¶ 15.)A RSA ’s

System d oes notneed to red u ce pooled wastewaterto below 25 acre feetin ord erto meetthe

requ irements of the W RR.(D ec.,¶ 14.)Itis improperforthe RegionalB oard to requ ire A RSA to

red u ce pooled wastewaterto levels notrequ ired by the W RRs and notind icated by any facts to be

necessaryto comply withthe W RRs.

The O rd eris notin the pu blic interest,is based on factu ally and legally flawed grou nd s,

and harms A RSA by interfering with an agreementbetween C D C R and A RSA and d ictating

A RSA ’s mannerof complyingwiththe W RRs.The O rd ershou ld be stayed pend ingresolu tion of

this P etition.

B. NO HARM TO OTHER INTERESTED PERSONS AND TO THE PUBLIC
INTEREST WILL OCCUR IF A STAY IS GRANTED

If a stay is granted ,A RSA will continu e to operate the System pu rsu ant to the

requ irements of the W RR.The freeboard encroachmentwas remed ied before the O rd er was

issu ed and has notrecu rred .(O rd er,¶ 17 .)A ny threatof d ischarge associated withthe freeboard

encroachmenthas been remed ied and ongoingcompliance withthe W RRs willprotectinterested

persons and the pu blic interestd u ringthe pend ency of the stay.(D ec.¶ ¶ 12,14.)

C. THERE ARE SUBSTANTIAL QUESTIONS OF FACT AND LAW REGARDING
THE PERMIT

The O rd erraised su bstantialqu estions of factand law regard ing appropriateness of the

O rd erin lightof the lackof anyactu ald ischarge and anythreatened d ischarge ornu isance.
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A stay shou ld be granted becau se A RSA has metthe requ irements forobtaining astay.

(23C al.C od e Regs.§ 2053,su bd .(a)(1)-(3).)

V.

CONCLUSION

Forthe reasons expressed in the P etition and this M emorand u m of P oints and A u thorities,

the A RSA ’s P etition shou ld be granted .

D ated :O ctober9,2017 B EST B EST & KRIEGER L L P

B y:__________________________________
H A RRIET STEIN ER
JO SH UA N EL SO N
REB E C C A J.A N D REW S
B EST B EST & KRIEGER L L P
A ttorneys forP etitioners
Amador Regional Sanitation Authority
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STATE OF CALIFORNIA

STATE WATER RESOURCES CONTROL BOARD

In the matterof the P etition of:

A M A D O R REGIO N A L SA N ITA TIO N
A UTH O RITY
FO R REV IEW O F A C TIO N B Y TH E
C A L IFO RN IA REGIO N A L W A TER
Q UA L ITY C O N TRO L B O A RD ,
C EN TRA L V A L L EY ,IN ISSUIN G
C L EA N UP A N D A B A TEM EN T O RD ER
N O .R5-2017 -07 0 8

D E C L A RA TIO N O F GA RY GH IO IN SUP P O RT
O F REQ UEST FO R STA Y A N D P ETITIO N FO R
REV IEW O F A C TIO N B Y TH E C A L IFO RN IA
REGIO N A L W A TER Q UA L ITY C O N TRO L
B O A RD ,C EN TRA L V A L L EY ,IN ISSUIN G
C L EA N UP A N D A B A TEM EN T O RD ER N O .R5-
2017 -07 0 8

[W aterC od e § § 13320(a)and 13321(a)]

H A RRIET STEIN ER
JO SH UA N EL SO N
REB E C C A J.A N D REW S
B EST B EST & KRIEGER L L P
500 C apitolM all
Su ite 17 00
Sacramento,C A 958 14
E-mail:harriet.steiner@ bbklaw.com
E-mail:Joshu a.nelson@ bbklaw.com
E-mail:rebecca.and rews@ bbklaw.com

A ttorneys forP etitioner:
Amador Regional Sanitation Authority
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1/1/17 0.20 " 3/4/17 0.90 "

0 " 1/2/17 0.66 " 3/5/17 0.25 "

1/3/17 1.12 " 3/20/17 1.04 "

1/4/17 1.65 " 3/21/17 0.98 "

0 " 1/6/17 0.38 " 3/22/17 0.70 "

1/7/17 0.95 " 3/24/17 0.45 "

10/2/16 0.06 " 1/8/17 1.35 " 3/26/17 0.50 "

10/14/16 1.15 " 1/9/17 1.20 " 3/30/17 0.22 "

10/15/16 0.60 " 1/10/17 2.95 "

10/16/16 2.40 " 1/11/17 0.51 " Total 5.04 "

10/23/16 0.05 " 1/12/17 0.10 "

10/24/16 0.06 " 1/18/17 1.05 "

10/27/16 0.83 " 1/19/17 1.09 "

10/29/16 0.85 " 1/20/17 1.20 " 4/7/17 1.40 "

10/30/16 0.77 " 1/21/17 0.30 " 4/8/17 0.70 "

10/31/16 0.06 " 1/22/17 1.23 " 4/9/17 0.35 "

Total 6.83 " 1/23/17 0.20 " 4/13/17 0.55 "

4/14/17 0.38 "

Total 16.14 " 4/17/17 0.70 "

11/15/16 0.20 " 4/18/17 0.60 "

11/19/16 1.55 " 4/19/17 0.08 "

11/20/16 0.40 " 2/1/17 0.18 "

11/22/16 0.40 " 2/2/17 0.12 " Total 4.76 "

11/26/16 1.50 " 2/3/17 0.64 "

11/27/16 0.10 " 2/5/17 0.77 "

Total 4.15 " 2/6/17 1.35 " 5/5/17 0.11 "

2/7/17 1.23 " 5/16/17 0.20 "

2/8/17 0.55 " 5/30/17 0.41 "

12/7/16 0.30 " 2/9/17 3.35 "

12/8/16 0.16 " 2/10/17 0.80 "

12/9/16 0.45 " 2/15/17 0.30 " Total 0.72 "

12/10/16 1.20 " 2/16/17 0.20 "

12/13/16 0.04 " 2/17/17 0.28 "

12/15/16 2.11 " 2/19/17 1.15 " 6/11/2017 0.70 "

12/23/16 0.86 " 2/20/17 2.00 "

12/24/16 0.04 " 2/21/17 1.04

12/30/16 0.14 " 2/22/17 0.05 Total 0.70 "

2/27/17 0.17

Total 5.30 " Total 14.18 "

57.82 "

March '17January '17

February '17

Year to Date Total

Sutter Creek WWTP Rain Totals

April '17

May '17

June '17

August '16

September '16

October '16

November '16

December '16
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1 in 100 Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)
Amount of disposal during average year scenario

Reservoir

Henderson

Reservoir

Preston

Reservoir Total

Annual

Disposal

Henderson

Reservoir Bowers Ranch

Hoskins

Ranch Total Total Inflow

Active

Starting

Volume

WWTP

Effluent

Storage

Accumulated

(to Preston) Max Storage

Approximate

Available

Capacity Max Storage

Approximate

Available

Capacity

Volume (ac-ft) 393 235 628 Area (ac) varies 24 24 48 (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
Surface Area (ac) 29 18 47 Year 1 (ac-ft/yr) 64 100 50 214 System 0 512 -490 351 42 62 173

Period Bowers Hoskins

Years Month Days Monthly Flow Monthly Flow

ADWF

(Jun-Sep)

ADWF

(Jun-Sep)

Estimated

Inflow &

Infiltration % of Total Precip Pan Evap Land Disposal

Facility

Influent Flow

Precipitation

(direct)

Watershed

Runoff

(indirect)

Evaporation

(water

surface)

Percolation

(direct)

Subtotal

Disposal

Wastewater

sent to

Preston

Reservoir

Change in

Storage

Volume

Estimated

Storage

Volume Land Disposal

Facility

Influent Flow

Precipitation

(direct)

Watershed

Runoff

(indirect)

Evaporation

(water

surface)

Percolation

(direct)

Water sent to

Ione

Change in

Storage

Volume

Estimated

Storage

Volume

(mo) (days) (mgd) (ac-ft) (mgd) (ac-ft) (ac-ft) (%mo) (in/mo) (in/mo) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

Year 1 Oct 31 0.414 39.4 0.263 25.0 14.4 6.03 3.09 3.14 13.8 25.6 1.2 7.3 -1.3 0.0 7.3 -10.0 22.9 22.9 10.0 0.3 8.8 4.8 2.4 0.01 10.0 -3.2 0.0

Nov 30 0.540 49.7 0.263 24.2 25.5 12.66 6.49 1.12 0.0 49.7 3.8 14.2 -0.7 0.0 17.3 -10.0 57.0 79.9 0.0 10.8 14.4 10.1 0.8 0.01 10.0 14.4 14.4

Dec 31 0.646 61.4 0.263 25.0 36.4 18.27 9.37 0.91 0.0 61.4 9.5 16.4 -0.9 0.0 25.0 -10.0 76.4 156.3 0.0 11.4 23.4 13.2 0.7 0.01 10.0 24.1 38.5

Jan 31 0.644 61.3 0.263 25.0 36.2 18.17 9.32 0.92 0.0 61.3 14.0 11.8 -1.4 0.0 24.4 -10.0 75.6 232.0 0.0 11.2 20.4 11.0 0.7 0.01 10.0 20.9 59.4

Feb 28 0.592 50.9 0.263 22.6 28.3 15.45 7.92 1.00 0.0 50.9 14.9 7.0 -1.9 0.0 20.0 -10.0 60.9 292.9 0.0 10.6 10.7 7.6 0.8 0.01 10.0 10.5 69.9

Mar 31 0.554 52.7 0.263 25.0 27.7 13.44 6.89 1.63 0.0 52.7 14.6 4.4 -3.5 0.0 15.6 -10.0 58.3 351.1 0.0 10.4 9.1 5.4 1.2 0.01 10.0 8.2 78.1

Apr 30 0.483 44.5 0.263 24.2 20.2 9.66 4.96 3.18 0.0 44.5 11.4 2.3 -7.3 0.0 6.4 -80.0 -29.1 322.0 0.0 80.8 17.2 3.0 2.4 0.01 97.0 -1.4 76.7

May 31 0.371 35.3 0.263 25.0 10.3 3.74 1.92 4.67 0.0 35.3 4.3 1.1 -10.4 0.0 -5.1 -80.0 -49.8 272.2 0.0 79.9 5.5 1.0 3.5 0.01 97.0 -15.1 61.6

Jun 30 0.322 29.6 0.263 24.2 5.4 1.13 0.58 6.23 8.9 20.8 1.2 0.4 -12.8 0.0 -11.2 -80.0 -70.4 201.8 6.6 160.3 0.1 0.3 4.7 0.01 99.0 56.8 118.4

Jul 31 0.301 28.6 0.263 25.0 3.6 0.04 0.02 7.53 28.6 0.0 0.0 0.0 -13.1 0.0 -13.1 -80.0 -93.0 108.8 16.3 150.5 0.0 0.0 5.6 0.01 99.0 45.9 164.3

Aug 31 0.309 29.4 0.263 25.0 4.4 0.42 0.22 6.76 29.4 0.0 0.3 0.3 -8.2 0.0 -7.6 -80.0 -87.6 21.2 9.9 157.0 0.0 0.3 5.1 0.01 99.0 52.9 217.2

Sep 30 0.320 29.5 0.263 24.2 5.2 0.99 0.51 5.30 19.2 10.3 0.3 1.1 -3.0 0.0 -1.6 -30.0 -21.2 0.0 6.6 110.4 0.0 0.8 4.0 0.01 99.0 7.4 224.6
Total 365 512.2 294.6 217.6 100.0 51.3 42.40 99.9 412.3 75.5 66.4 -64.3 -0.1 77.4 -490.0 0.0 49.5 793.7 109.6 57.4 31.8 0.12 650.0

Copy (paste special, values) appropriate data into Input columns above (Average, RP10, RP100, etc.)

Precipitation Table (Ref'd "Precip" Sheet) Pan Evaporation Table (Ref'd from "Evap" Sheet)

Month

Percent /

month

Average

Precipitation RP 100 YR

2015-2016

Actual precip. MONTH

Pan

Evaporation

Effective Lake

Evap

100-YR

Effecitve Evap

Units (%/mo) (in/mo) (in/mo) (in/mo) Units (in/mo) (in/mo) (in/mo)

October 6.03 1.71 3.09 1.59 October 3.93 3.14 3.14

November 12.66 3.59 6.49 3.82 November 1.87 1.50 1.12

December 18.27 5.18 9.37 6.59 December 1.51 1.21 0.91

January 18.17 5.15 9.32 7.59 January 1.53 1.22 0.92

February 15.45 4.38 7.92 1.27 February 1.67 1.34 1.00

March 13.44 3.81 6.89 7.62 March 2.72 2.18 1.63

April 9.66 2.74 4.96 3.02 April 3.98 3.18 3.18

May 3.74 1.06 1.92 0.66 May 5.84 4.67 4.67

June 1.13 0.32 0.58 0.00 June 7.79 6.23 6.23

July 0.04 0.01 0.02 0.00 July 9.41 7.53 7.53

August 0.42 0.12 0.22 0.14 August 8.45 6.76 6.76

September 0.99 0.28 0.51 0.00 September 6.62 5.30 5.30
TOTAL 100.00 28.35 51.29 32.30 TOTAL 55.32 44.26 42.40

Average Year Flows RP100 WWTP Flows Actual 2016/2017 WWTP Flows Actual 2015/2016 WWTP Flows

0.263 0.263 0.263 0.263

ADF (mgd) ADF (mgd) ADF (mgd) ADF (mgd)

Month Month Month Month

October 0.255 October 0.414 October 0.355 October 0.252

November 0.276 November 0.540 November 0.373 November 0.280

December 0.475 December 0.646 December 0.532 December 0.432

January 0.462 January 0.644 January 0.997 January 0.613

February 0.422 February 0.592 February 0.946 February 0.382

March 0.442 March 0.554 March 0.500 March 0.571

April 0.320 April 0.483 April 0.537 April 0.357

May 0.282 May 0.371 May 0.310 May 0.300

June 0.257 June 0.322 June 0.297 June 0.277

July 0.261 July 0.301 July 0.279 July 0.290

August 0.269 August 0.309 August --- August 0.297

September 0.265 September 0.320 September ---- September 0.277

Average: 0.332 0.458 0.513 0.361

WWTP Effluent Preston Reservoir

Henderson Reservoir Preston Reservoir

Historic Weather Data Henderson Reservoir

1in100yearwaterbalance.xlsx, Results 10/9/2017



1 in 100 Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Henderson Reservoir

RESERVOIR Resevoir Equation "y=Ax^2 + Bx +C" Resevoir Height Equation "y=Ax + B
Volume Area Coefficient A -0.0001 Coefficient A 0.9706

Storage (ac-ft) (ac) Coefficient B 0.0999 Coefficient B -2.8011
Minimum 0 0.0 Constant C 4.8166
Maximum 393 28.9 Enter small number (0.01 ac) instead of 0.0 ac.

Active Starting Volume 0 Minimum starting volume = minimum (dead) storage
Watershed Area 4.3 (ac)

Runoff Coefficient, C 1
Percolation Rate 0.12 (ac-ft/yr)

Month

WWTP Monthly

Flow Bowers Disposal

Beginning

Reservoir Volume

Facility Influent

Flow

Precipitation

(direct)

Watershed Runoff

(indirect)

Subtotal

Influent/Precipita

tion

Evaporation

(water surface)

Percolation

(direct)

Wastewater sent

to Preston

Reservoir

Subtotal

Disposal NET OUT

Beginning

Storage Volume

Change in Storage

Volume

Estimated End

of Month

Storage Volume
Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 39.4 13.8 0.0 25.6 1.2 7.3 34.1 -1.3 -0.01 -10.0 -11.3 22.9 0.0 22.9 22.9
November 30 49.7 0.0 22.9 49.7 3.8 14.2 67.7 -0.7 -0.01 -10.0 -10.7 57.0 22.9 57.0 79.9
December 31 61.4 0.0 79.9 61.4 9.5 16.4 87.4 -0.9 -0.01 -10.0 -10.9 76.4 79.9 76.4 156.3
January 31 61.3 0.0 156.3 61.3 14.0 11.8 87.0 -1.4 -0.01 -10.0 -11.4 75.6 156.3 75.6 232.0
February 28 50.9 0.0 232.0 50.9 14.9 7.0 72.8 -1.9 -0.01 -10.0 -11.9 60.9 232.0 60.9 292.9
March 31 52.7 0.0 292.9 52.7 14.6 4.4 71.8 -3.5 -0.01 -10.0 -13.5 58.3 292.9 58.3 351.1
April 30 44.5 0.0 351.1 44.5 11.4 2.3 58.2 -7.3 -0.01 -80.0 -87.3 -29.1 351.1 -29.1 322.0
May 31 35.3 0.0 322.0 35.3 4.3 1.1 40.6 -10.4 -0.01 -80.0 -90.4 -49.8 322.0 -49.8 272.2
June 30 29.6 8.9 272.2 20.8 1.2 0.4 22.4 -12.8 -0.01 -80.0 -92.8 -70.4 272.2 -70.4 201.8
July 31 28.6 28.6 201.8 0.0 0.0 0.0 0.1 -13.1 -0.01 -80.0 -93.1 -93.0 201.8 -93.0 108.8
August 31 29.4 29.4 108.8 0.0 0.3 0.3 0.6 -8.2 -0.01 -80.0 -88.2 -87.6 108.8 -87.6 21.2
September 30 29.5 19.2 21.2 10.3 0.3 1.1 11.7 -3.0 -0.01 -30.0 -33.0 -21.4 21.2 -21.2 0.0
Total 512.2 99.9 412.3 75.5 66.4 554.3 -64.3 -0.12 -490.0 -554.5 -0.2 0.0

RP100 WWTP Flows

0.263
ADF (mgd)

Month
October 0.414
November 0.540
December 0.646
January 0.644
February 0.592
March 0.554
April 0.483
May 0.371
June 0.322
July 0.301
August 0.309
September 0.320

FLOW STORAGE INPUTS STORAGE OUTPUTS



1 in 100 Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Assumptions:

Bowers Ranch has 24 Acres in use and 40 Acres in total available.

Hoskins Ranch has 24 Acres in use and 60 Acres in total available.

The Preston Forebay has 2 Acres of Surface Area.

Preston Reservoir ranges from 0 Acres when empty to 18 when full with 14 acres of watershed area and Capacity of 235 ac-ft.

The assumed Percolation rate is 100 Gallons per Day or 0.01 Acre-Feet per Month.

Month October November December January February March April May June July August September Total

Rainfall Average Year In 1.20 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 21.48

Rainfall 100 Year In 3.32 5.40 8.79 7.65 4.00 3.40 6.47 2.05 0.04 0.00 0.00 0.00 41.11

Pan Evaporation In 3.14 1.12 0.91 0.92 1.00 1.63 3.18 4.67 6.23 7.53 6.76 5.30 42.40

Month October November December January February March April May June July August September Total

Henderson Reservoir
Effluent AF 10 10 10 10 10 10 80 80 80 80 80 30 490

Hoskins Ranch
Hoskins Ranch Available Disposal AF 10 0 0 0 0 0 0 0 7 16 10 7 50

Preston Forebay
Preston Forebay Influent AF 0 10 10 10 10 10 80 80 73 64 70 23 440

Precipitation AF 1 1 1 1 1 1 1 0 0 0 0 0 7

Evaporation AF 0 0 0 0 0 0 0 0 1 1 1 0 4

Percolation AF 0 0 0 0 0 0 0 0 0 0 0 0 0

Preston Forebay Effluent AF 0 11 11 11 11 10 81 80 73 63 69 23 444

CDCR
CDCR Effluent to Preston Reservoir AF 0 0 0 0 0 0 0 0 88 88 88 88 350

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235 235 235 235 235 235 235 235 235 235 235 235

Water in Storage at Beginning of Month AF 0 0 14 38 59 70 78 77 62 118 164 217

Influent AF 0 11 11 11 11 10 81 80 160 151 157 110 794

Precipitation AF 9 14 23 20 11 9 17 5 0 0 0 0 110

Evaporation AF 2 1 1 1 1 1 2 4 5 6 5 4 32

Percolation AF 0 0 0 0 0 0 0 0 0 0 0 0 0

Water sent to Ione AF 10 10 10 10 10 10 97 97 99 99 99 99 650

Water Applied(+)/Removed(-) from Storage AF -3 14 24 21 10 8 -1 -15 57 46 53 7

Estimated End of Month Storage AF 0 14 38 59 70 78 77 62 118 164 217 225

Preston Reservoir Average Water Balance



1 in 100 Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Misc Assumptions
Preston Reservoir 0.00 18.00 235.00

MG to AF 0.325851 = 1 AF Percolation 100.00 0.01

Preston Forebay 2.00

Logical Value for SCWWTP Options 0 Storage Pond 5 4.35 52.17

Logical Value for CDCR Options 1 Storage Pond 6 3.45 27.62 0.80
Logical value for removed henderson and thngys FALSE Storage Pond 7 4.38 30.69 0.46

Logical Value for Rainfall 4 Additional Storage 0.00
Logical Value for Perc 1 Preston Watershed Area 14.00

Logical value for remove preston FALSE Watershed Runnoff Coef. 0.70

Bowers Ranch 24.00 40.00

Preston Reservoir Hoskins Ranch 24.00 60.00

Elevation Area Capacity Elevation Precip. into both Preston Forebay and Preston Reservoir is
(AC) (AC-FT) assumed with full reservoir in all cases due to lack of mapping

for determination of depth/area curves.
325 0 0 325
330 3 5 330
335 6 25 335
340 8 60 340
345 12 110 345
350 16 175 350
353 18 235 353
355 20 270 355

Conversions



1 in 100 Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Bowers Ranch

Storage (ac-ft) (ac)
Minimum 0 0
Maximum 0.00000001 0.00000001 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 24 (ac)
Runoff Coefficient, C 0.1

Month FLOW INPUTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) Total Disposal

Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 39.4 13.8 0.6 14.4
November 30 49.7 0.0 1.3 1.3
December 31 61.4 0.0 1.9 1.9
January 31 61.3 0.0 1.9 1.9
February 28 50.9 0.0 1.6 1.6
March 31 52.7 0.0 1.4 1.4
April 30 44.5 0.0 1.0 1.0
May 31 35.3 0.0 0.4 0.4
June 30 29.6 8.9 0.1 9.0
July 31 28.6 28.6 0.0 28.6
August 31 29.4 29.4 0.0 29.4
September 30 29.5 19.2 0.1 19.3
Total 99.9 10.3 110.1

Historic Disposal Data:

Year mg ac-ft

2011/2012 23.1 70.9
2012/2013 31.1 95.4
2013/2014 36.3 111.4
2014/2015 32.5 99.7
2015/2016 31.8 97.8

Disposal Amount



1 in 100 Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Hoskins Ranch

RESERVOIR
Volume Area

Storage (ac-ft) (ac)
Minimum 0 0
Maximum 0.00000001 0.00000001 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 24 (ac)
Runoff Coefficient, C 0.1

Month FLOW INPUTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) Subtotal
Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 39.4 10.0 0.6 10.6
November 30 49.7 0.0 1.3 1.3
December 31 61.4 0.0 1.9 1.9
January 31 61.3 0.0 1.9 1.9
February 28 50.9 0.0 1.6 1.6
March 31 52.7 0.0 1.4 1.4
April 30 44.5 0.0 1.0 1.0
May 31 35.3 0.0 0.4 0.4
June 30 29.6 6.6 0.1 6.7
July 31 28.6 16.3 0.0 16.4
August 31 29.4 9.9 0.0 10.0
September 30 29.5 6.6 0.1 6.7
Total 49.5 10.3 59.8

Historic Disposal Data:

Year mg ac-ft

2011/2012 26.1 80.1
2012/2013 21.9 67.2
2013/2014 22.4 68.7
2014/2015 55.5 170.3
2015/2016 18.7 57.3

Disposal Amount



1 in 100 Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

PRECIPITATION and DISTRIBUTION of RAIN

Used average rainfall to distribute 100-year

SUTTER HILL CDF, CALIFORNIA (048713)

MONTH October November December January February March April May June July August September TOTAL

6.03 12.66 18.27 18.17 15.45 13.44 9.66 3.74 1.13 0.04 0.42 0.99 100

Avg Precip 1.71 3.59 5.18 5.15 4.38 3.81 2.74 1.06 0.32 0.01 0.12 0.28 28.35

10-YR 2.41 5.05 7.29 7.25 6.16 5.36 3.86 1.49 0.45 0.01 0.17 0.39 39.89

100-YR 3.09 6.49 9.37 9.32 7.92 6.89 4.96 1.92 0.58 0.02 0.22 0.51 51.29

100-YR Return Ratio 1.81

Lat 3837 10-YR Return Ratio 1.41

Long 12080

Elevation ft 1586

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca8713

Period of Record : 10/01/1943 to 06/10/2016

IONE, CALIFORNIA (048230)

MONTH October November December January February March April May June July August September TOTAL

Avg Precip 1.20 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 21.48

100-YR 3.32 5.40 8.79 7.65 4.00 3.40 6.47 2.05 0.04 0.00 0.00 0.00 41.11



1 in 100 Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

EVAPORATION

Standard daily pan evaporation is measured using the four-foot diameter Class A Evaporation pan. The pan

water level reading is adjusted when precipitation is measured to obtain the actual evaporation. Most Class A
pans are installed aboveground, allowing effects such as radiation on the side walls and heat exchanges with
the pan material. These effects tend to increase the evaporation totals. The amounts can then be adjusted
by multiplying the totals by 0.70 or 0.80 to more closely estimate the evaporation from naturally existing
surfaces such as a shallow lake, wet soil, or other moist natural surfaces.

Source: Western Regional Climate Center, Desert Research Institute www.wrcc.dri.edu
Training Handbook for Disposal of Non-Designated Waste to Land Systems: Design, Operation, and Monitoring , Dated June 2004

Pan Coefficient (Cp) = 0.8 Average between 0.7 and 0.8 as described above
Weather Correction Factor (k) d 25% From Training Handbook: "The reduction in evaporation during a wet year in the wet season only

can be in the 20 to 30 percent range

Zone 10

MONTH October November December January February March April May June July August September TOTAL
Pan Evaporation 3.93 1.87 1.51 1.53 1.67 2.72 3.98 5.84 7.79 9.41 8.45 6.62 55.32

Effective Lake Evap 3.14 1.50 1.21 1.22 1.34 2.18 3.18 4.67 6.23 7.53 6.76 5.30 44.26
100-YR Effecitve Evap 3.14 1.12 0.91 0.92 1.00 1.63 3.18 4.67 6.23 7.53 6.76 5.30 42.40

100-YR Correction Factor included

http://www.wrcc.dri.edu/htmlfiles/westevap.final.html
Pan evaporation locations in the project vicinity were limited. The closest being Placerville IFG and Camp Pardee. Placerville IFG is used because the rate is
slightly more conservative and there is more complete data available.



1 in 100 Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Using historic rainfall data and CSC WWTP flows, the relationships between monthly rainfall depths and monthly average and peak flows

at the WWTP were used to project the collection systems response to monthly rainfall in the form of response curves which were developed

as part of the 2017 update of the City of Sutter Creek and ARSA Wastewater Master Plan.

Using the monthly average response curve, we determined the average monthly flows that correlated to the 100-year rainfall

values for each month.  The equation of the trendline is: y = 0.0368x + 0.3008.

Resulting average and 1 in 100 year flows and comparison to actual 2016/2017 flows:

Month Flow (mgd) Month Flow (mgd) Month Flow (mgd)
October 0.255 October 0.414 October 0.355

November 0.276 November 0.540 November 0.373
December 0.475 December 0.646 December 0.532
January 0.462 January 0.644 January 0.997
February 0.422 February 0.592 February 0.946

March 0.442 March 0.554 March 0.500
April 0.320 April 0.483 April 0.537
May 0.282 May 0.371 May 0.310
June 0.257 June 0.322 June 0.297
July 0.261 July 0.301 July 0.279

August 0.269 August 0.309 August ---
September 0.265 September 0.320 September ----

Average Year Flows RP100 WWTP Flows
Actual 2016/2017

WWTP Flows

WWTP Monthly Average Day Flow Projected by Monthly Rainfall Depth



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows NO IONE- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)
Amount of disposal during average year scenario

Reservoir

Henderson

Reservoir

Preston

Reservoir Total

Annual

Disposal

Henderson

Reservoir Bowers Ranch

Hoskins

Ranch Total Total Inflow

Active

Starting

Volume

WWTP

Effluent

Storage

Accumulated

(to Preston) Max Storage

Approximate

Available

Capacity Max Storage

Approximate

Available

Capacity

Volume (ac-ft) 393 235 628 Area (ac) varies 24 24 48 (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
Surface Area (ac) 29 18 47 Year 1 (ac-ft/yr) 68 103 50 221 System 0 529 -500 378 15 312 -77

Period Bowers Henderson Reservoir Hoskins

Years Month Days Monthly Flow Monthly Flow

ADWF

(Jun-Sep)

ADWF

(Jun-Sep)

Estimated

Inflow &

Infiltration % of Total Precip Pan Evap Land Disposal

Facility

Influent Flow

Precipitation

(direct)

Watershed

Runoff

(indirect)

Evaporation

(water

surface)

Percolation

(direct)

Subtotal

Disposal

Wastewater

sent to

Preston

Reservoir

Change in

Storage

Volume

Estimated

Storage

Volume Land Disposal

Facility

Influent Flow

Precipitation

(direct)

Watershed

Runoff

(indirect)

Evaporation

(water

surface)

Percolation

(direct)

Water sent to

Ione

Change in

Storage

Volume

Estimated

Storage

Volume

(mo) (days) (mgd) (ac-ft) (mgd) (ac-ft) (ac-ft) (%mo) (in/mo) (in/mo) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

Year 1 Oct 31 0.355 33.8 0.263 25.0 8.7 6.03 3.09 3.14 13.8 20.0 1.2 7.3 -1.3 0.0 7.3 -10.0 17.2 17.2 10.0 0.3 8.8 4.8 2.4 0.0 0.0 6.8 6.8

Nov 30 0.373 34.3 0.263 24.2 10.1 12.66 6.49 1.12 0.0 34.3 3.5 14.4 -0.6 0.0 17.4 -10.0 41.7 58.9 0.0 10.8 14.4 10.1 0.8 0.0 0.0 24.4 31.1

Dec 31 0.532 50.6 0.263 25.0 25.6 18.27 9.37 0.91 0.0 50.6 8.1 17.8 -0.8 0.0 25.1 -10.0 65.7 124.7 0.0 11.4 23.4 13.2 0.7 0.0 0.0 34.1 65.2

Jan 31 0.997 94.8 0.263 25.0 69.8 18.17 9.32 0.92 0.0 94.8 12.2 13.6 -1.2 0.0 24.6 -10.0 109.4 234.1 0.0 11.2 20.4 11.0 0.7 0.0 0.0 30.9 96.1

Feb 28 0.946 81.3 0.263 22.6 58.7 15.45 7.92 1.00 0.0 81.3 15.0 6.9 -1.9 0.0 20.0 -10.0 91.3 325.4 0.0 10.6 10.7 7.6 0.8 0.0 0.0 20.5 116.6

Mar 31 0.500 47.6 0.263 25.0 22.5 13.44 6.89 1.63 0.0 47.6 15.4 3.7 -3.6 0.0 15.4 -10.0 53.0 378.4 0.0 10.4 9.1 5.4 1.2 0.0 0.0 18.2 134.9

Apr 30 0.537 49.4 0.263 24.2 25.2 9.66 4.96 3.18 0.0 49.4 11.7 2.0 -7.5 0.0 6.2 -80.0 -24.4 354.0 0.0 80.8 17.2 3.0 2.4 0.0 0.0 95.6 230.5

May 31 0.310 29.5 0.263 25.0 4.5 3.74 1.92 4.67 0.0 29.5 4.4 0.9 -10.8 0.0 -5.5 -80.0 -56.0 298.0 0.0 79.9 5.5 1.0 3.5 0.0 0.0 81.9 312.4

Jun 30 0.297 27.3 0.263 24.2 3.1 1.13 0.58 6.23 8.9 18.5 1.2 0.4 -13.4 0.0 -11.8 -80.0 -73.3 224.7 6.6 72.8 0.1 0.3 4.7 0.0 0.0 68.3 380.7

Jul 31 0.279 26.5 0.263 25.0 1.5 0.04 0.02 7.53 26.5 0.0 0.0 0.0 -13.9 0.0 -13.9 -80.0 -93.9 130.8 16.3 63.0 0.0 0.0 5.6 0.0 0.0 57.4 438.0

Aug 31 0.297 28.3 0.263 25.0 3.2 0.42 0.22 6.76 28.3 0.0 0.3 0.3 -9.1 0.0 -8.5 -80.0 -88.6 42.3 9.9 69.5 0.0 0.3 5.1 0.0 0.0 64.4 502.4

Sep 30 0.277 25.5 0.263 24.2 1.3 0.99 0.51 5.30 25.5 0.0 0.4 1.0 -3.9 0.0 -2.5 -40.0 -42.3 0.0 6.6 32.9 0.0 0.8 4.0 0.0 0.0 28.9 531.4
Total 365 528.9 294.6 234.3 100.0 51.3 42.40 103.0 425.9 73.5 68.4 -68.0 -0.1 73.8 -500.0 0.0 49.5 453.7 109.6 57.4 31.8 0.1 0.0

Copy (paste special, values) appropriate data into Input columns above (Average, RP10, RP100, etc.)

Precipitation Table (Ref'd "Precip" Sheet) Pan Evaporation Table (Ref'd from "Evap" Sheet)

Month

Percent /

month

Average

Precipitation RP 100 YR

2015-2016

Actual precip. MONTH

Pan

Evaporation

Effective Lake

Evap

100-YR

Effecitve Evap

Units (%/mo) (in/mo) (in/mo) (in/mo) Units (in/mo) (in/mo) (in/mo)

October 6.03 1.71 3.09 1.59 October 3.93 3.14 3.14

November 12.66 3.59 6.49 3.82 November 1.87 1.50 1.12

December 18.27 5.18 9.37 6.59 December 1.51 1.21 0.91

January 18.17 5.15 9.32 7.59 January 1.53 1.22 0.92

February 15.45 4.38 7.92 1.27 February 1.67 1.34 1.00

March 13.44 3.81 6.89 7.62 March 2.72 2.18 1.63

April 9.66 2.74 4.96 3.02 April 3.98 3.18 3.18

May 3.74 1.06 1.92 0.66 May 5.84 4.67 4.67

June 1.13 0.32 0.58 0.00 June 7.79 6.23 6.23

July 0.04 0.01 0.02 0.00 July 9.41 7.53 7.53

August 0.42 0.12 0.22 0.14 August 8.45 6.76 6.76

September 0.99 0.28 0.51 0.00 September 6.62 5.30 5.30
TOTAL 100.00 28.35 51.29 32.30 TOTAL 55.32 44.26 42.40

Average Year Flows RP100 WWTP Flows Actual 2016/2017 WWTP Flows Actual 2015/2016 WWTP Flows

0.263 0.263 0.263 0.263

ADF (mgd) ADF (mgd) ADF (mgd) ADF (mgd)

Month Month Month Month

October 0.255 October 0.414 October 0.355 October 0.252

November 0.276 November 0.540 November 0.373 November 0.280

December 0.475 December 0.646 December 0.532 December 0.432

January 0.462 January 0.644 January 0.997 January 0.613

February 0.422 February 0.592 February 0.946 February 0.382

March 0.442 March 0.554 March 0.500 March 0.571

April 0.320 April 0.483 April 0.537 April 0.357

May 0.282 May 0.371 May 0.310 May 0.300

June 0.257 June 0.322 June 0.297 June 0.277

July 0.261 July 0.301 July 0.279 July 0.290

August 0.269 August 0.309 August 0.297 August 0.297

September 0.265 September 0.320 September 0.277 September 0.277

Average: 0.332 0.458 0.475 0.361

Preston Reservoir

Henderson Reservoir Preston Reservoir

Historic Weather DataWWTP Effluent

1in100yearwcscwwtpflowswaterbalance no Ione.xlsx, Results 10/9/2017



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows NO IONE- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Henderson Reservoir

RESERVOIR Resevoir Equation "y=Ax^2 + Bx +C" Resevoir Height Equation "y=Ax + B

Volume Area Coefficient A -0.0001 Coefficient A 0.9706

Storage (ac-ft) (ac) Coefficient B 0.0999 Coefficient B -2.8011

Minimum 0 0.0 Constant C 4.8166

Maximum 393 28.9 Enter small number (0.01 ac) instead of 0.0 ac.

Active Starting Volume 0 Minimum starting volume = minimum (dead) storage

Watershed Area 4.3 (ac)

Runoff Coefficient, C 1

Percolation Rate 0.12 (ac-ft/yr)

Month

WWTP Monthly

Flow Bowers Disposal

Beginning

Reservoir Volume

Facility Influent

Flow

Precipitation

(direct)

Watershed Runoff

(indirect)

Subtotal

Influent/Precipita

tion

Evaporation

(water surface)

Percolation

(direct)

Wastewater sent

to Preston

Reservoir

Subtotal

Disposal NET OUT

Beginning

Storage Volume

Change in Storage

Volume

Estimated End of

Month Storage

Volume

Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

October 31 33.8 13.8 0.0 20.0 1.2 7.3 28.5 -1.3 -0.01 -10.0 -11.3 17.2 0.0 17.2 17.2

November 30 34.3 0.0 17.2 34.3 3.5 14.4 52.3 -0.6 -0.01 -10.0 -10.6 41.7 17.2 41.7 58.9

December 31 50.6 0.0 58.9 50.6 8.1 17.8 76.5 -0.8 -0.01 -10.0 -10.8 65.7 58.9 65.7 124.7

January 31 94.8 0.0 124.7 94.8 12.2 13.6 120.6 -1.2 -0.01 -10.0 -11.2 109.4 124.7 109.4 234.1

February 28 81.3 0.0 234.1 81.3 15.0 6.9 103.2 -1.9 -0.01 -10.0 -11.9 91.3 234.1 91.3 325.4

March 31 47.6 0.0 325.4 47.6 15.4 3.7 66.6 -3.6 -0.01 -10.0 -13.6 53.0 325.4 53.0 378.4

April 30 49.4 0.0 378.4 49.4 11.7 2.0 63.1 -7.5 -0.01 -80.0 -87.5 -24.4 378.4 -24.4 354.0

May 31 29.5 0.0 354.0 29.5 4.4 0.9 34.8 -10.8 -0.01 -80.0 -90.8 -56.0 354.0 -56.0 298.0

June 30 27.3 8.9 298.0 18.5 1.2 0.4 20.1 -13.4 -0.01 -80.0 -93.4 -73.3 298.0 -73.3 224.7

July 31 26.5 26.5 224.7 0.0 0.0 0.0 0.1 -13.9 -0.01 -80.0 -93.9 -93.9 224.7 -93.9 130.8

August 31 28.3 28.3 130.8 0.0 0.3 0.3 0.6 -9.1 -0.01 -80.0 -89.1 -88.6 130.8 -88.6 42.3

September 30 25.5 25.5 42.3 0.0 0.4 1.0 1.4 -3.9 -0.01 -40.0 -43.9 -42.5 42.3 -42.3 0.0
Total 528.9 103.0 425.9 73.5 68.4 567.8 -68.0 -0.12 -500.0 -568.1 -0.2 0.0

Actual 2016/2017 WWTP Flows

0.263

ADF (mgd)

Month

October 0.355

November 0.373

December 0.532

January 0.997

February 0.946

March 0.500

April 0.537

May 0.310

June 0.297

July 0.279

August 0.297

September 0.277

FLOW STORAGE INPUTS STORAGE OUTPUTS



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows NO IONE- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Assumptions:

Bowers Ranch has 24 Acres in use and 40 Acres in total available.

Hoskins Ranch has 24 Acres in use and 60 Acres in total available.

The Preston Forebay has 2 Acres of Surface Area.

Preston Reservoir ranges from 0 Acres when empty to 18 when full with 14 acres of watershed area and Capacity of 235 ac-ft.

The assumed Percolation rate is 100 Gallons per Day or 0.01 Acre-Feet per Month.

Month October November December January February March April May June July August September Total

Rainfall Average Year In 1.20 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 21.48

Rainfall 100 Year In 3.32 5.40 8.79 7.65 4.00 3.40 6.47 2.05 0.04 0.00 0.00 0.00 41.11

Pan Evaporation In 3.14 1.12 0.91 0.92 1.00 1.63 3.18 4.67 6.23 7.53 6.76 5.30 42.40

Month October November December January February March April May June July August September Total

Henderson Reservoir
Effluent AF 10 10 10 10 10 10 80 80 80 80 80 40 500

Hoskins Ranch
Hoskins Ranch Available Disposal AF 10 0 0 0 0 0 0 0 7 16 10 7 50

Preston Forebay
Preston Forebay Influent AF 0 10 10 10 10 10 80 80 73 64 70 33 450

Precipitation AF 1 1 1 1 1 1 1 0 0 0 0 0 7

Evaporation AF 0 0 0 0 0 0 0 0 1 1 1 0 4

Percolation AF 0 0 0 0 0 0 0 0 0 0 0 0 0

Preston Forebay Effluent AF 0 11 11 11 11 10 81 80 73 63 69 33 454

CDCR
CDCR Effluent to Preston Reservoir AF 0 0 0 0 0 0 0 0 0 0 0 0 0

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235 235 235 235 235 235 235 235 235 235 235 235

Water in Storage at Beginning of Month AF 0 7 31 65 96 117 135 231 312 381 438 502

Influent AF 0 11 11 11 11 10 81 80 73 63 69 33 454

Precipitation AF 9 14 23 20 11 9 17 5 0 0 0 0 110

Evaporation AF 2 1 1 1 1 1 2 4 5 6 5 4 32

Percolation AF 0 0 0 0 0 0 0 0 0 0 0 0 0

Water sent to Ione AF 0 0 0 0 0 0 0 0 0 0 0 0 0

Water Applied(+)/Removed(-) from Storage AF 7 24 34 31 20 18 96 82 68 57 64 29

Estimated End of Month Storage AF 7 31 65 96 117 135 231 312 381 438 502 531

Preston Reservoir Average Water Balance



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows NO IONE- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Misc Assumptions
Preston Reservoir 0.00 18.00 235.00

MG to AF 0.325851 = 1 AF Percolation 100.00 0.01

Preston Forebay 2.00

Logical Value for SCWWTP Options 0 Storage Pond 5 4.35 52.17

Logical Value for CDCR Options 1 Storage Pond 6 3.45 27.62 0.80
Logical value for removed henderson and thngys FALSE Storage Pond 7 4.38 30.69 0.46

Logical Value for Rainfall 4 Additional Storage 0.00
Logical Value for Perc 1 Preston Watershed Area 14.00

Logical value for remove preston FALSE Watershed Runnoff Coef. 0.70

Bowers Ranch 24.00 40.00

Preston Reservoir Hoskins Ranch 24.00 60.00

Elevation Area Capacity Elevation Precip. into both Preston Forebay and Preston Reservoir is
(AC) (AC-FT) assumed with full reservoir in all cases due to lack of mapping

for determination of depth/area curves.
325 0 0 325
330 3 5 330
335 6 25 335
340 8 60 340
345 12 110 345
350 16 175 350
353 18 235 353
355 20 270 355

Conversions



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows NO IONE- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Bowers Ranch

Storage (ac-ft) (ac)
Minimum 0 0
Maximum 0.00000001 0.00000001 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 24 (ac)
Runoff Coefficient, C 0.1

Month FLOW INPUTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) Total Disposal

Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 33.8 13.8 0.6 14.4
November 30 34.3 0.0 1.3 1.3
December 31 50.6 0.0 1.9 1.9
January 31 94.8 0.0 1.9 1.9
February 28 81.3 0.0 1.6 1.6
March 31 47.6 0.0 1.4 1.4
April 30 49.4 0.0 1.0 1.0
May 31 29.5 0.0 0.4 0.4
June 30 27.3 8.9 0.1 9.0
July 31 26.5 26.5 0.0 26.5
August 31 28.3 28.3 0.0 28.3
September 30 25.5 25.5 0.1 25.6
Total 103.0 10.3 113.2

Historic Disposal Data:

Year mg ac-ft

2011/2012 23.1 70.9
2012/2013 31.1 95.4
2013/2014 36.3 111.4
2014/2015 32.5 99.7
2015/2016 31.8 97.8

Disposal Amount



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows NO IONE- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Hoskins Ranch

RESERVOIR
Volume Area

Storage (ac-ft) (ac)
Minimum 0 0
Maximum 0.00000001 0.00000001 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 24 (ac)
Runoff Coefficient, C 0.1

Month FLOW INPUTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) Subtotal
Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 33.8 10.0 0.6 10.6
November 30 34.3 0.0 1.3 1.3
December 31 50.6 0.0 1.9 1.9
January 31 94.8 0.0 1.9 1.9
February 28 81.3 0.0 1.6 1.6
March 31 47.6 0.0 1.4 1.4
April 30 49.4 0.0 1.0 1.0
May 31 29.5 0.0 0.4 0.4
June 30 27.3 6.6 0.1 6.7
July 31 26.5 16.3 0.0 16.4
August 31 28.3 9.9 0.0 10.0
September 30 25.5 6.6 0.1 6.7
Total 49.5 10.3 59.8

Historic Disposal Data:

Year mg ac-ft

2011/2012 26.1 80.1
2012/2013 21.9 67.2
2013/2014 22.4 68.7
2014/2015 55.5 170.3
2015/2016 18.7 57.3

Disposal Amount



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows NO IONE- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

PRECIPITATION and DISTRIBUTION of RAIN

Used average rainfall to distribute 100-year

SUTTER HILL CDF, CALIFORNIA (048713)

MONTH October November December January February March April May June July August September TOTAL

6.03 12.66 18.27 18.17 15.45 13.44 9.66 3.74 1.13 0.04 0.42 0.99 100

Avg Precip 1.71 3.59 5.18 5.15 4.38 3.81 2.74 1.06 0.32 0.01 0.12 0.28 28.35

10-YR 2.41 5.05 7.29 7.25 6.16 5.36 3.86 1.49 0.45 0.01 0.17 0.39 39.89

100-YR 3.09 6.49 9.37 9.32 7.92 6.89 4.96 1.92 0.58 0.02 0.22 0.51 51.29

100-YR Return Ratio 1.81

Lat 3837 10-YR Return Ratio 1.41

Long 12080

Elevation ft 1586

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca8713

Period of Record : 10/01/1943 to 06/10/2016

IONE, CALIFORNIA (048230)

MONTH October November December January February March April May June July August September TOTAL

Avg Precip 1.20 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 21.48

100-YR 3.32 5.40 8.79 7.65 4.00 3.40 6.47 2.05 0.04 0.00 0.00 0.00 41.11



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows NO IONE- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston andHoskins Ranch)



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows NO IONE- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

EVAPORATION

Standard daily pan evaporation is measured using the four-foot diameter Class A Evaporation pan. The pan

water level reading is adjusted when precipitation is measured to obtain the actual evaporation. Most Class A

pans are installed aboveground, allowing effects such as radiation on the side walls and heat exchanges with

the pan material. These effects tend to increase the evaporation totals. The amounts can then be adjusted

by multiplying the totals by 0.70 or 0.80 to more closely estimate the evaporation from naturally existing

surfaces such as a shallow lake, wet soil, or other moist natural surfaces.

Source: Western Regional Climate Center, Desert Research Institute www.wrcc.dri.edu

Training Handbook for Disposal of Non-Designated Waste to Land Systems: Design, Operation, and Monitoring , Dated June 2004

Pan Coefficient (Cp) = 0.8 Average between 0.7 and 0.8 as described above
Weather Correction Factor (k) d 25% From Training Handbook: "The reduction in evaporation during a wet year in the wet season only

can be in the 20 to 30 percent range

Zone 10

MONTH October November December January February March April May June July August September TOTAL
Pan Evaporation 3.93 1.87 1.51 1.53 1.67 2.72 3.98 5.84 7.79 9.41 8.45 6.62 55.32

Effective Lake Evap 3.14 1.50 1.21 1.22 1.34 2.18 3.18 4.67 6.23 7.53 6.76 5.30 44.26

100-YR Effecitve Evap 3.14 1.12 0.91 0.92 1.00 1.63 3.18 4.67 6.23 7.53 6.76 5.30 42.40

100-YR Correction Factor included

http://www.wrcc.dri.edu/htmlfiles/westevap.final.html
Pan evaporation locations in the project vicinity were limited. The closest being Placerville IFG and Camp Pardee. Placerville IFG is used because the rate is
slightly more conservative and there is more complete data available.



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows NO IONE- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Using historic rainfall data and CSC WWTP flows, the relationships between monthly rainfall depths and monthly average and peak flows

at the WWTP were used to project the collection systems response to monthly rainfall in the form of response curves which were developed

as part of the 2017 update of the City of Sutter Creek and ARSA Wastewater Master Plan.

Using the monthly average response curve, we determined the average monthly flows that correlated to the 100-year rainfall

values for each month.  The equation of the trendline is: y = 0.0368x + 0.3008.

Resulting average and 1 in 100 year flows and comparison to actual 2016/2017 flows:

Month Flow (mgd) Month Flow (mgd) Month Flow (mgd)
October 0.255 October 0.414 October 0.355

November 0.276 November 0.540 November 0.373
December 0.475 December 0.646 December 0.532
January 0.462 January 0.644 January 0.997
February 0.422 February 0.592 February 0.946

March 0.442 March 0.554 March 0.500
April 0.320 April 0.483 April 0.537
May 0.282 May 0.371 May 0.310
June 0.257 June 0.322 June 0.297
July 0.261 July 0.301 July 0.279

August 0.269 August 0.309 August ---
September 0.265 September 0.320 September ----

Average Year Flows RP100 WWTP Flows
Actual 2016/2017

WWTP Flows

WWTP Monthly Average Day Flow Projected by Monthly Rainfall Depth



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)
Amount of disposal during average year scenario

Reservoir

Henderson

Reservoir

Preston

Reservoir Total

Annual

Disposal

Henderson

Reservoir Bowers Ranch

Hoskins

Ranch Total Total Inflow

Active

Starting

Volume

WWTP

Effluent

Storage

Accumulated

(to Preston) Max Storage

Approximate

Available

Capacity Max Storage

Approximate

Available

Capacity

Volume (ac-ft) 393 235 628 Area (ac) varies 24 24 48 (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
Surface Area (ac) 29 18 47 Year 1 (ac-ft/yr) 68 103 50 221 System 0 529 -500 378 15 62 173

Period Bowers Henderson Reservoir Hoskins

Years Month Days Monthly Flow Monthly Flow

ADWF

(Jun-Sep)

ADWF

(Jun-Sep)

Estimated

Inflow &

Infiltration % of Total Precip Pan Evap Land Disposal

Facility

Influent Flow

Precipitation

(direct)

Watershed

Runoff

(indirect)

Evaporation

(water

surface)

Percolation

(direct)

Subtotal

Disposal

Wastewater

sent to

Preston

Reservoir

Change in

Storage

Volume

Estimated

Storage

Volume Land Disposal

Facility

Influent Flow

Precipitation

(direct)

Watershed

Runoff

(indirect)

Evaporation

(water

surface)

Percolation

(direct)

Water sent to

Ione

Change in

Storage

Volume

Estimated

Storage

Volume

(mo) (days) (mgd) (ac-ft) (mgd) (ac-ft) (ac-ft) (%mo) (in/mo) (in/mo) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

Year 1 Oct 31 0.355 33.8 0.263 25.0 8.7 6.03 3.09 3.14 13.8 20.0 1.2 7.3 -1.3 0.0 7.3 -10.0 17.2 17.2 10.0 0.3 8.8 4.8 2.4 0.0 10.0 -3.2 0.0

Nov 30 0.373 34.3 0.263 24.2 10.1 12.66 6.49 1.12 0.0 34.3 3.5 14.4 -0.6 0.0 17.4 -10.0 41.7 58.9 0.0 10.8 14.4 10.1 0.8 0.0 10.0 14.4 14.4

Dec 31 0.532 50.6 0.263 25.0 25.6 18.27 9.37 0.91 0.0 50.6 8.1 17.8 -0.8 0.0 25.1 -10.0 65.7 124.7 0.0 11.4 23.4 13.2 0.7 0.0 10.0 24.1 38.5

Jan 31 0.997 94.8 0.263 25.0 69.8 18.17 9.32 0.92 0.0 94.8 12.2 13.6 -1.2 0.0 24.6 -10.0 109.4 234.1 0.0 11.2 20.4 11.0 0.7 0.0 10.0 20.9 59.4

Feb 28 0.946 81.3 0.263 22.6 58.7 15.45 7.92 1.00 0.0 81.3 15.0 6.9 -1.9 0.0 20.0 -10.0 91.3 325.4 0.0 10.6 10.7 7.6 0.8 0.0 10.0 10.5 69.9

Mar 31 0.500 47.6 0.263 25.0 22.5 13.44 6.89 1.63 0.0 47.6 15.4 3.7 -3.6 0.0 15.4 -10.0 53.0 378.4 0.0 10.4 9.1 5.4 1.2 0.0 10.0 8.2 78.1

Apr 30 0.537 49.4 0.263 24.2 25.2 9.66 4.96 3.18 0.0 49.4 11.7 2.0 -7.5 0.0 6.2 -80.0 -24.4 354.0 0.0 80.8 17.2 3.0 2.4 0.0 97.0 -1.4 76.7

May 31 0.310 29.5 0.263 25.0 4.5 3.74 1.92 4.67 0.0 29.5 4.4 0.9 -10.8 0.0 -5.5 -80.0 -56.0 298.0 0.0 79.9 5.5 1.0 3.5 0.0 97.0 -15.1 61.6

Jun 30 0.297 27.3 0.263 24.2 3.1 1.13 0.58 6.23 8.9 18.5 1.2 0.4 -13.4 0.0 -11.8 -80.0 -73.3 224.7 6.6 160.3 0.1 0.3 4.7 0.0 99.0 56.8 118.4

Jul 31 0.279 26.5 0.263 25.0 1.5 0.04 0.02 7.53 26.5 0.0 0.0 0.0 -13.9 0.0 -13.9 -80.0 -93.9 130.8 16.3 150.5 0.0 0.0 5.6 0.0 99.0 45.9 164.3

Aug 31 0.297 28.3 0.263 25.0 3.2 0.42 0.22 6.76 28.3 0.0 0.3 0.3 -9.1 0.0 -8.5 -80.0 -88.6 42.3 9.9 157.0 0.0 0.3 5.1 0.0 99.0 52.9 217.2

Sep 30 0.277 25.5 0.263 24.2 1.3 0.99 0.51 5.30 25.5 0.0 0.4 1.0 -3.9 0.0 -2.5 -40.0 -42.3 0.0 6.6 120.4 0.0 0.8 4.0 0.0 99.0 17.4 234.6
Total 365 528.9 294.6 234.3 100.0 51.3 42.40 103.0 425.9 73.5 68.4 -68.0 -0.1 73.8 -500.0 0.0 49.5 803.7 109.6 57.4 31.8 0.1 650.0

Copy (paste special, values) appropriate data into Input columns above (Average, RP10, RP100, etc.)

Precipitation Table (Ref'd "Precip" Sheet) Pan Evaporation Table (Ref'd from "Evap" Sheet)

Month

Percent /

month

Average

Precipitation RP 100 YR

2015-2016

Actual precip. MONTH

Pan

Evaporation

Effective Lake

Evap

100-YR

Effecitve Evap

Units (%/mo) (in/mo) (in/mo) (in/mo) Units (in/mo) (in/mo) (in/mo)

October 6.03 1.71 3.09 1.59 October 3.93 3.14 3.14

November 12.66 3.59 6.49 3.82 November 1.87 1.50 1.12

December 18.27 5.18 9.37 6.59 December 1.51 1.21 0.91

January 18.17 5.15 9.32 7.59 January 1.53 1.22 0.92

February 15.45 4.38 7.92 1.27 February 1.67 1.34 1.00

March 13.44 3.81 6.89 7.62 March 2.72 2.18 1.63

April 9.66 2.74 4.96 3.02 April 3.98 3.18 3.18

May 3.74 1.06 1.92 0.66 May 5.84 4.67 4.67

June 1.13 0.32 0.58 0.00 June 7.79 6.23 6.23

July 0.04 0.01 0.02 0.00 July 9.41 7.53 7.53

August 0.42 0.12 0.22 0.14 August 8.45 6.76 6.76

September 0.99 0.28 0.51 0.00 September 6.62 5.30 5.30
TOTAL 100.00 28.35 51.29 32.30 TOTAL 55.32 44.26 42.40

Average Year Flows RP100 WWTP Flows Actual 2016/2017 WWTP Flows Actual 2015/2016 WWTP Flows

0.263 0.263 0.263 0.263

ADF (mgd) ADF (mgd) ADF (mgd) ADF (mgd)

Month Month Month Month

October 0.255 October 0.414 October 0.355 October 0.252

November 0.276 November 0.540 November 0.373 November 0.280

December 0.475 December 0.646 December 0.532 December 0.432

January 0.462 January 0.644 January 0.997 January 0.613

February 0.422 February 0.592 February 0.946 February 0.382

March 0.442 March 0.554 March 0.500 March 0.571

April 0.320 April 0.483 April 0.537 April 0.357

May 0.282 May 0.371 May 0.310 May 0.300

June 0.257 June 0.322 June 0.297 June 0.277

July 0.261 July 0.301 July 0.279 July 0.290

August 0.269 August 0.309 August 0.297 August 0.297

September 0.265 September 0.320 September 0.277 September 0.277

Average: 0.332 0.458 0.475 0.361

Preston Reservoir

Henderson Reservoir Preston Reservoir

Historic Weather DataWWTP Effluent

1in100yearwcscwwtpflowswaterbalance.xlsx, Results 10/9/2017



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Henderson Reservoir

RESERVOIR Resevoir Equation "y=Ax^2 + Bx +C" Resevoir Height Equation "y=Ax + B

Volume Area Coefficient A -0.0001 Coefficient A 0.9706

Storage (ac-ft) (ac) Coefficient B 0.0999 Coefficient B -2.8011

Minimum 0 0.0 Constant C 4.8166

Maximum 393 28.9 Enter small number (0.01 ac) instead of 0.0 ac.

Active Starting Volume 0 Minimum starting volume = minimum (dead) storage

Watershed Area 4.3 (ac)

Runoff Coefficient, C 1

Percolation Rate 0.12 (ac-ft/yr)

Month

WWTP Monthly

Flow Bowers Disposal

Beginning

Reservoir Volume

Facility Influent

Flow

Precipitation

(direct)

Watershed Runoff

(indirect)

Subtotal

Influent/Precipita

tion

Evaporation

(water surface)

Percolation

(direct)

Wastewater sent

to Preston

Reservoir

Subtotal

Disposal NET OUT

Beginning

Storage Volume

Change in Storage

Volume

Estimated End of

Month Storage

Volume

Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

October 31 33.8 13.8 0.0 20.0 1.2 7.3 28.5 -1.3 -0.01 -10.0 -11.3 17.2 0.0 17.2 17.2

November 30 34.3 0.0 17.2 34.3 3.5 14.4 52.3 -0.6 -0.01 -10.0 -10.6 41.7 17.2 41.7 58.9

December 31 50.6 0.0 58.9 50.6 8.1 17.8 76.5 -0.8 -0.01 -10.0 -10.8 65.7 58.9 65.7 124.7

January 31 94.8 0.0 124.7 94.8 12.2 13.6 120.6 -1.2 -0.01 -10.0 -11.2 109.4 124.7 109.4 234.1

February 28 81.3 0.0 234.1 81.3 15.0 6.9 103.2 -1.9 -0.01 -10.0 -11.9 91.3 234.1 91.3 325.4

March 31 47.6 0.0 325.4 47.6 15.4 3.7 66.6 -3.6 -0.01 -10.0 -13.6 53.0 325.4 53.0 378.4

April 30 49.4 0.0 378.4 49.4 11.7 2.0 63.1 -7.5 -0.01 -80.0 -87.5 -24.4 378.4 -24.4 354.0

May 31 29.5 0.0 354.0 29.5 4.4 0.9 34.8 -10.8 -0.01 -80.0 -90.8 -56.0 354.0 -56.0 298.0

June 30 27.3 8.9 298.0 18.5 1.2 0.4 20.1 -13.4 -0.01 -80.0 -93.4 -73.3 298.0 -73.3 224.7

July 31 26.5 26.5 224.7 0.0 0.0 0.0 0.1 -13.9 -0.01 -80.0 -93.9 -93.9 224.7 -93.9 130.8

August 31 28.3 28.3 130.8 0.0 0.3 0.3 0.6 -9.1 -0.01 -80.0 -89.1 -88.6 130.8 -88.6 42.3

September 30 25.5 25.5 42.3 0.0 0.4 1.0 1.4 -3.9 -0.01 -40.0 -43.9 -42.5 42.3 -42.3 0.0
Total 528.9 103.0 425.9 73.5 68.4 567.8 -68.0 -0.12 -500.0 -568.1 -0.2 0.0

Actual 2016/2017 WWTP Flows

0.263

ADF (mgd)

Month

October 0.355

November 0.373

December 0.532

January 0.997

February 0.946

March 0.500

April 0.537

May 0.310

June 0.297

July 0.279

August 0.297

September 0.277

FLOW STORAGE INPUTS STORAGE OUTPUTS



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Assumptions:

Bowers Ranch has 24 Acres in use and 40 Acres in total available.

Hoskins Ranch has 24 Acres in use and 60 Acres in total available.

The Preston Forebay has 2 Acres of Surface Area.

Preston Reservoir ranges from 0 Acres when empty to 18 when full with 14 acres of watershed area and Capacity of 235 ac-ft.

The assumed Percolation rate is 100 Gallons per Day or 0.01 Acre-Feet per Month.

Month October November December January February March April May June July August September Total

Rainfall Average Year In 1.20 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 21.48

Rainfall 100 Year In 3.32 5.40 8.79 7.65 4.00 3.40 6.47 2.05 0.04 0.00 0.00 0.00 41.11

Pan Evaporation In 3.14 1.12 0.91 0.92 1.00 1.63 3.18 4.67 6.23 7.53 6.76 5.30 42.40

Month October November December January February March April May June July August September Total

Henderson Reservoir
Effluent AF 10 10 10 10 10 10 80 80 80 80 80 40 500

Hoskins Ranch
Hoskins Ranch Available Disposal AF 10 0 0 0 0 0 0 0 7 16 10 7 50

Preston Forebay
Preston Forebay Influent AF 0 10 10 10 10 10 80 80 73 64 70 33 450

Precipitation AF 1 1 1 1 1 1 1 0 0 0 0 0 7

Evaporation AF 0 0 0 0 0 0 0 0 1 1 1 0 4

Percolation AF 0 0 0 0 0 0 0 0 0 0 0 0 0

Preston Forebay Effluent AF 0 11 11 11 11 10 81 80 73 63 69 33 454

CDCR
CDCR Effluent to Preston Reservoir AF 0 0 0 0 0 0 0 0 88 88 88 88 350

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235 235 235 235 235 235 235 235 235 235 235 235

Water in Storage at Beginning of Month AF 0 0 14 38 59 70 78 77 62 118 164 217

Influent AF 0 11 11 11 11 10 81 80 160 151 157 120 804

Precipitation AF 9 14 23 20 11 9 17 5 0 0 0 0 110

Evaporation AF 2 1 1 1 1 1 2 4 5 6 5 4 32

Percolation AF 0 0 0 0 0 0 0 0 0 0 0 0 0

Water sent to Ione AF 10 10 10 10 10 10 97 97 99 99 99 99 650

Water Applied(+)/Removed(-) from Storage AF -3 14 24 21 10 8 -1 -15 57 46 53 17

Estimated End of Month Storage AF 0 14 38 59 70 78 77 62 118 164 217 235

Preston Reservoir Average Water Balance



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Misc Assumptions
Preston Reservoir 0.00 18.00 235.00

MG to AF 0.325851 = 1 AF Percolation 100.00 0.01

Preston Forebay 2.00

Logical Value for SCWWTP Options 0 Storage Pond 5 4.35 52.17

Logical Value for CDCR Options 1 Storage Pond 6 3.45 27.62 0.80
Logical value for removed henderson and thngys FALSE Storage Pond 7 4.38 30.69 0.46

Logical Value for Rainfall 4 Additional Storage 0.00
Logical Value for Perc 1 Preston Watershed Area 14.00

Logical value for remove preston FALSE Watershed Runnoff Coef. 0.70

Bowers Ranch 24.00 40.00

Preston Reservoir Hoskins Ranch 24.00 60.00

Elevation Area Capacity Elevation Precip. into both Preston Forebay and Preston Reservoir is
(AC) (AC-FT) assumed with full reservoir in all cases due to lack of mapping

for determination of depth/area curves.
325 0 0 325
330 3 5 330
335 6 25 335
340 8 60 340
345 12 110 345
350 16 175 350
353 18 235 353
355 20 270 355

Conversions



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Bowers Ranch

Storage (ac-ft) (ac)
Minimum 0 0
Maximum 0.00000001 0.00000001 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 24 (ac)
Runoff Coefficient, C 0.1

Month FLOW INPUTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) Total Disposal
Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 33.8 13.8 0.6 14.4
November 30 34.3 0.0 1.3 1.3
December 31 50.6 0.0 1.9 1.9
January 31 94.8 0.0 1.9 1.9
February 28 81.3 0.0 1.6 1.6
March 31 47.6 0.0 1.4 1.4
April 30 49.4 0.0 1.0 1.0
May 31 29.5 0.0 0.4 0.4
June 30 27.3 8.9 0.1 9.0
July 31 26.5 26.5 0.0 26.5
August 31 28.3 28.3 0.0 28.3
September 30 25.5 25.5 0.1 25.6
Total 103.0 10.3 113.2

Historic Disposal Data:

Year mg ac-ft

2011/2012 23.1 70.9
2012/2013 31.1 95.4
2013/2014 36.3 111.4
2014/2015 32.5 99.7
2015/2016 31.8 97.8

Disposal Amount



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Hoskins Ranch

RESERVOIR
Volume Area

Storage (ac-ft) (ac)
Minimum 0 0
Maximum 0.00000001 0.00000001 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 24 (ac)
Runoff Coefficient, C 0.1

Month FLOW INPUTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) Subtotal
Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 33.8 10.0 0.6 10.6
November 30 34.3 0.0 1.3 1.3
December 31 50.6 0.0 1.9 1.9
January 31 94.8 0.0 1.9 1.9
February 28 81.3 0.0 1.6 1.6
March 31 47.6 0.0 1.4 1.4
April 30 49.4 0.0 1.0 1.0
May 31 29.5 0.0 0.4 0.4
June 30 27.3 6.6 0.1 6.7
July 31 26.5 16.3 0.0 16.4
August 31 28.3 9.9 0.0 10.0
September 30 25.5 6.6 0.1 6.7
Total 49.5 10.3 59.8

Historic Disposal Data:

Year mg ac-ft

2011/2012 26.1 80.1
2012/2013 21.9 67.2
2013/2014 22.4 68.7
2014/2015 55.5 170.3
2015/2016 18.7 57.3

Disposal Amount



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

PRECIPITATION and DISTRIBUTION of RAIN

Used average rainfall to distribute 100-year

SUTTER HILL CDF, CALIFORNIA (048713)

MONTH October November December January February March April May June July August September TOTAL

6.03 12.66 18.27 18.17 15.45 13.44 9.66 3.74 1.13 0.04 0.42 0.99 100

Avg Precip 1.71 3.59 5.18 5.15 4.38 3.81 2.74 1.06 0.32 0.01 0.12 0.28 28.35

10-YR 2.41 5.05 7.29 7.25 6.16 5.36 3.86 1.49 0.45 0.01 0.17 0.39 39.89

100-YR 3.09 6.49 9.37 9.32 7.92 6.89 4.96 1.92 0.58 0.02 0.22 0.51 51.29

100-YR Return Ratio 1.81

Lat 3837 10-YR Return Ratio 1.41

Long 12080

Elevation ft 1586

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca8713

Period of Record : 10/01/1943 to 06/10/2016

IONE, CALIFORNIA (048230)

MONTH October November December January February March April May June July August September TOTAL

Avg Precip 1.20 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 21.48

100-YR 3.32 5.40 8.79 7.65 4.00 3.40 6.47 2.05 0.04 0.00 0.00 0.00 41.11



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

EVAPORATION

Standard daily pan evaporation is measured using the four-foot diameter Class A Evaporation pan. The pan
water level reading is adjusted when precipitation is measured to obtain the actual evaporation. Most Class A
pans are installed aboveground, allowing effects such as radiation on the side walls and heat exchanges with
the pan material. These effects tend to increase the evaporation totals. The amounts can then be adjusted
by multiplying the totals by 0.70 or 0.80 to more closely estimate the evaporation from naturally existing
surfaces such as a shallow lake, wet soil, or other moist natural surfaces.

Source: Western Regional Climate Center, Desert Research Institute www.wrcc.dri.edu
Training Handbook for Disposal of Non-Designated Waste to Land Systems: Design, Operation, and Monitoring , Dated June 2004

Pan Coefficient (Cp) = 0.8 Average between 0.7 and 0.8 as described above
Weather Correction Factor (k) d 25% From Training Handbook: "The reduction in evaporation during a wet year in the wet season only

can be in the 20 to 30 percent range

Zone 10

MONTH October November December January February March April May June July August September TOTAL
Pan Evaporation 3.93 1.87 1.51 1.53 1.67 2.72 3.98 5.84 7.79 9.41 8.45 6.62 55.32

Effective Lake Evap 3.14 1.50 1.21 1.22 1.34 2.18 3.18 4.67 6.23 7.53 6.76 5.30 44.26
100-YR Effecitve Evap 3.14 1.12 0.91 0.92 1.00 1.63 3.18 4.67 6.23 7.53 6.76 5.30 42.40

100-YR Correction Factor included

http://www.wrcc.dri.edu/htmlfiles/westevap.final.html
Pan evaporation locations in the project vicinity were limited. The closest being Placerville IFG and Camp Pardee. Placerville IFG is used because the rate is
slightly more conservative and there is more complete data available.



1 in 100 Year Water Balance w/ 2016/2017 CSC WWTP Acutal flows- Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Using historic rainfall data and CSC WWTP flows, the relationships between monthly rainfall depths and monthly average and peak flows

at the WWTP were used to project the collection systems response to monthly rainfall in the form of response curves which were developed

as part of the 2017 update of the City of Sutter Creek and ARSA Wastewater Master Plan.

Using the monthly average response curve, we determined the average monthly flows that correlated to the 100-year rainfall

values for each month.  The equation of the trendline is: y = 0.0368x + 0.3008.

Resulting average and 1 in 100 year flows and comparison to actual 2016/2017 flows:

Month Flow (mgd) Month Flow (mgd) Month Flow (mgd)
October 0.255 October 0.414 October 0.355

November 0.276 November 0.540 November 0.373
December 0.475 December 0.646 December 0.532
January 0.462 January 0.644 January 0.997
February 0.422 February 0.592 February 0.946

March 0.442 March 0.554 March 0.500
April 0.320 April 0.483 April 0.537
May 0.282 May 0.371 May 0.310
June 0.257 June 0.322 June 0.297
July 0.261 July 0.301 July 0.279

August 0.269 August 0.309 August ---
September 0.265 September 0.320 September ----

Average Year Flows RP100 WWTP Flows
Actual 2016/2017

WWTP Flows

WWTP Monthly Average Day Flow Projected by Monthly Rainfall Depth



2015/2016 Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

INFLOW INFLOW OUTFLOW OUTFLOW FREEBOARD STORAGE STORAGE OUTFLOW OUTFLOW

PRECIPITATION DATE (MG) (AC-FT) DATE (MG) (AC-FT) DATE (FT) VOLUME VOLUME DATE (MG) (AC-FT)

DATE (IN) (MG) (AC-FT)

9/30 /20 15 19. 6 16. 4 50 . 5

O c t20 15 1 . 59 O c t20 15 7 . 8 23. 9 O c t20 15 4. 5 13. 8 1 0 /31/20 15 24. 1 3. 9 12 . 1 O c t20 15 19. 7 60 . 4

N ov 20 15 3. 8 2 N ov 20 15 8 . 4 25. 8 N ov 20 15 0 . 0 0 . 0 1 1/30 /20 15 21 . 1 11 . 7 35. 9 N ov 20 15 3. 9 12 . 1

D ec 2 0 15 6. 59 D ec 2 0 15 13. 4 41 . 1 D ec 2 0 15 0 . 0 0 . 0 1 2/31/20 15 1 7 . 2 25. 6 7 8 . 5 D ec 2 0 15 9. 8 30 . 1

Jan 20 16 7 . 59 Jan 20 16 19. 0 58 . 2 Jan 20 16 0 . 0 0 . 0 1/31/20 16 12 . 1 50 . 3 154. 4 Jan 20 16 12 . 4 38 . 0

Feb 20 16 1 . 2 7 Feb 20 16 10 . 7 32 . 8 Feb 20 16 0 . 0 0 . 0 2/29/20 16 10 . 9 57 . 4 1 7 6. 2 Feb 20 16 1 7 . 8 54. 6

M ar20 16 7 . 62 M ar20 16 1 7 . 7 54. 2 M ar20 16 0 . 0 0 . 0 3/31/20 16 8 . 7 7 2 . 0 2 21 . 0 M ar20 16 15. 1 46. 3

A pr20 16 3. 0 2 A pr20 16 10 . 7 32 . 8 A pr20 16 0 . 0 0 . 0 4/30 /20 16 8 . 5 7 3. 4 225. 3 A pr20 16 13. 7 42 . 0

M ay 20 16 0 . 66 M ay 20 16 9. 3 2 8 . 5 M ay 20 16 0 . 0 0 . 0 5/31/20 16 9. 9 63. 8 195. 8 M ay 20 16 23. 0 7 0 . 7

Ju n 20 16 0 . 0 0 Ju n 20 16 8 . 3 25. 3 Ju n 20 16 2 . 9 8 . 9 6/30 /20 16 14. 4 38 . 2 1 1 7 . 3 Ju n 20 16 32 . 2 98 . 9

Ju l20 16 0 . 0 0 Ju l20 16 9. 0 2 7 . 6 Ju l20 16 9. 0 2 7 . 6 7 /31/20 16 20 . 1 14. 7 45. 2 Ju l20 16 25. 4 7 8 . 0

A u g20 16 0 . 14 A u g20 16 9. 2 2 8 . 2 A u g20 16 9. 2 2 8 . 2 8 /31/20 16 22 . 3 8 . 1 25. 0 A u g20 16 8 . 7 26. 6

S ep20 16 0 . 0 0 S ep20 16 8 . 3 25. 5 S ep20 16 6. 3 19. 2 9/30 /20 16 25. 8 0 . 8 2 . 5 S ep20 16 10 . 8 33. 2

TOTAL: 32.3 131.7 404.1 31.8 97.7 192.6 591.0

STORAGE STORAGE

OUTFLOW OUTFLOW FREEBOARD VOLUME VOLUME INFLOW INFLOW OUTFLOW OUTFLOW

DATE (MG) (AC-FT) DATE (FT) (MG) (AC-FT) DATE (MG) (AC-FT) DATE (MG) (AC-FT)

9/30 /20 15 8 . 9 40 . 5 124. 3

O c t20 15 5. 8 1 7 . 8 1 0 /31/20 15 10 . 9 32 . 9 1 0 1 . 0 O c t20 15 0 . 0 0 . 0 O c t20 15 13. 0 40 . 0

N ov 20 15 0 . 0 0 . 0 1 1/30 /20 15 14. 6 2 0 . 9 64. 0 N ov 20 15 0 . 0 0 . 0 N ov 20 15 10 . 9 33. 4

D ec 2 0 15 0 . 0 0 . 0 1 2/31/20 15 14. 0 2 2 . 8 7 0 . 0 D ec 2 0 15 0 . 0 0 . 0 D ec 2 0 15 6. 6 2 0 . 2

Jan 20 16 0 . 0 0 . 0 1/31/20 16 11 . 4 31 . 3 96. 0 Jan 20 16 0 . 0 0 . 0 Jan 20 16 3. 9 12 . 1

Feb 20 16 0 . 0 0 . 0 2/29/20 16 8 . 7 41 . 4 126. 9 Feb 20 16 0 . 0 0 . 0 Feb 20 16 4. 0 1 2 . 4

M ar20 16 0 . 0 0 . 0 3/31/20 16 5. 5 54. 9 168 . 5 M ar20 16 0 . 0 0 . 0 M ar20 16 3. 4 1 0 . 3

A pr20 16 0 . 0 0 . 0 4/30 /20 16 5. 6 54. 5 167 . 2 A pr20 16 0 . 0 0 . 0 A pr20 16 9. 1 2 7 . 8

M ay 20 16 0 . 0 0 . 0 5/31/20 16 7 . 7 45. 6 139. 9 M ay 20 16 0 . 0 0 . 0 M ay 20 16 2 7 . 3 8 3. 8

Ju n 20 16 2 . 2 6. 6 6/30 /20 16 9. 8 36. 7 1 1 2 . 6 Ju n 20 16 0 . 0 0 . 0 Ju n 20 16 36. 0 11 0 . 4

Ju l20 16 5. 3 16. 3 7 /31/20 16 7 . 6 46. 0 141 . 2 Ju l20 16 35. 9 11 0 . 2 Ju l20 16 40 . 9 125. 6

A u g20 16 3. 2 9. 9 8 /31/20 16 8 . 3 43. 1 132 . 1 A u g20 16 32 . 9 1 0 1 . 0 A u g20 16 44. 1 135. 4

S ep20 16 2 . 2 6. 6 9/30 /20 16 13. 2 25. 4 7 8 . 0 S ep20 16 10 . 3 31 . 6 S ep20 16 37 . 5 115. 1

TOTALS: 18.7 57.3 79.2 242.9 236.7 726.4

HOSKINS DISPOSAL FLOWS M. CREEK FLOWS INTO PRESTON TOTAL FLOWS TO IONE TERTIARY WWTP

2015 - 2016 MONITORING DATA

SUTTER CREEK WWTP FLOWS BOWERS DISPOSAL FLOWS HENDERSON RESERVOIR

PRESTON RESERVOIR



2015/2016 Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)
Amount of disposal during 2015/2016

R eservoir HendersonR eservoir

P reston

R eservoir T otal

Annual

Disposal

Henderson

R eservoir Bow ersR anch

Hoskins

R anch T otal T otalInflow

Active

S tarting

Volum e

W W T P

Effluent

S torage

Accum ulated

(toP reston) M axS torage

Approxim ate

Available

Capacity M axS torage

Approxim ate

Available

Capacity

Volum e (ac-ft) 393 235 628 Area (ac) varies 24 24 48 (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
S urfaceArea (ac) 29 18 47 (ac-ft/yr) 54 98 57 209 S ystem 51 405 -390 225.3 168 179.6 55

Bowers Hoskins

Years M onth Days M onthly Flow M onthly Flow

ADW F

(Jun-S ep)

ADW F

(Jun-S ep)

Estim ated

Inflow &

Infiltration % ofT otal P recip P anEvap Eto L andDisposal

Facility

InfluentFlow

P recipitation

(direct)

W atershed

R unoff

(indirect)

Evaporation

(w ater

surface)

P ercolation

(direct)

S ubtotal

Disposal

W astew ater

sentto

P reston

R eservoir

Changein

S torage

Volum e

Estim ated

S torage

Volum e

Actual

S torage

Volum e L andDisposal

Facility Influent

Flow

P recipitation

(direct)

W atershed

R unoff

(indirect)

Evaporation

(w ater

surface)

P ercolation

(direct)

W atersentto

Ione

Changein

S torage

Volum e

Estim ated

S torage

Volum e

Actual

S torage

Volum e

(m o) (days) (m gd) (ac-ft) (m gd) (ac-ft) (ac-ft) (% m o) (in/m o) (in/m o) (in/m o) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

Year1 O ct 31 0.252 24.0 0.263 25.0 0.0 6.03 1.59 3.14 0.00 13.8 10.2 1.3 3.1 -2.5 0.0 1.9 -50.4 -38.4 12.1 12.1 17.8 32.6 4.24 4.8 2.36 0.01 40.0 -5.5 118.8 101.0

N ov 30 0.280 25.8 0.263 24.2 1.6 12.66 3.82 1.50 0.00 0.0 25.8 1.9 8.7 -0.8 0.0 9.8 -11.8 23.8 35.9 35.9 0.0 12.3 10.19 10.1 1.12 0.01 33.4 -12.0 106.7 64.0

Dec 31 0.432 41.1 0.263 25.0 16.1 18.27 6.59 1.21 0.00 0.0 41.1 4.5 13.7 -0.8 0.0 17.4 -15.9 42.6 78.5 78.5 0.0 17.2 17.57 13.2 0.91 0.01 20.2 13.7 120.4 70.0

Jan 31 0.613 58.3 0.263 25.0 33.3 18.17 7.59 1.22 0.00 0.0 58.3 7.6 13.4 -1.2 0.0 19.8 -2.2 75.9 154.4 154.4 0.0 3.4 20.24 11.0 0.92 0.01 12.1 10.6 131.0 96.0

Feb 28 0.382 32.8 0.263 22.6 10.2 15.45 1.27 1.34 0.00 0.0 32.8 1.9 1.6 -2.0 0.0 1.5 -12.5 21.8 176.2 176.2 0.0 12.6 3.39 7.6 1.00 0.01 12.4 2.6 133.6 126.9

M ar 31 0.571 54.3 0.263 25.0 29.3 13.44 7.62 2.18 0.00 0.0 54.3 12.3 8.8 -3.5 0.0 17.6 -27.1 44.8 221.0 221.0 0.0 28.5 20.32 5.4 1.63 0.01 10.3 36.8 170.4 168.5

Apr 30 0.357 32.9 0.263 24.2 8.6 9.66 3.02 3.18 0.00 0.0 32.9 5.5 2.8 -5.8 0.0 2.5 -31.0 4.4 225.3 225.3 0.0 31.3 8.05 3.0 2.39 0.01 27.8 9.2 179.6 167.2

M ay 31 0.300 28.5 0.263 25.0 3.5 3.74 0.66 4.67 0.00 0.0 28.5 1.2 0.6 -8.7 0.0 -6.8 -51.2 -29.5 195.8 195.8 0.0 50.9 1.76 1.0 3.50 0.01 83.8 -34.7 144.9 139.9

Jun 30 0.277 25.5 0.263 24.2 1.3 1.13 0.00 6.23 0.00 8.9 16.6 0.0 0.0 -10.7 0.0 -10.7 -84.5 -78.6 117.3 117.3 6.6 77.3 0.00 0.3 4.67 0.01 110.4 -37.8 107.2 112.6

Jul 31 0.290 27.6 0.263 25.0 2.6 0.04 0.00 7.53 0.00 27.6 0.0 0.0 0.0 -9.5 0.0 -9.5 -62.6 -72.1 45.2 45.2 16.3 155.8 0.00 0.0 5.65 0.01 125.6 24.6 131.8 141.2

Aug 31 0.297 28.3 0.263 25.0 3.2 0.42 0.14 6.76 0.00 28.3 0.0 0.1 0.3 -5.1 0.0 -4.8 -15.3 -20.1 25.1 25.0 9.9 105.8 0.37 0.3 5.07 0.01 135.4 -34.3 97.5 132.1

S ep 30 0.277 25.5 0.263 24.2 1.3 0.99 0.00 5.30 0.00 19.2 6.3 0.0 0.0 -3.2 0.0 -3.2 -25.6 -22.5 2.6 2.5 6.6 50.1 0.00 0.8 3.97 0.01 115.1 -69.0 28.5 78.0
T otal 365 404.5 100.0 32.3 44.27 0.00 97.8 306.8 36.4 53.0 -53.9 -0.1 35.4 -390.1 57.3 577.8 86.13 57.4 33.19 0.12 726.41

Copy (paste special, values) appropriate data into Input columns above (Average, RP10, RP100, etc.)

P recipitationT able(R ef'd"P recip"S heet) P anEvaporationT able(R ef'dfrom "Evap"S heet)

M onth

P ercent/

m onth

Average

P recipitation R P 100 YR

2015-2016

Actualprecip. M O N T H

P an

Evaporation

EffectiveL ake

Evap

100-YR

EffecitveEvap

U nits (% /m o) (in/m o) (in/m o) (in/m o) U nits (in/m o) (in/m o) (in/m o)

O ctober 6.03 1.71 3.09 1.59 O ctober 3.93 3.14 3.14

N ovem ber 12.66 3.59 6.49 3.82 N ovem ber 1.87 1.50 1.12

Decem ber 18.27 5.18 9.37 6.59 Decem ber 1.51 1.21 0.91

January 18.17 5.15 9.32 7.59 January 1.53 1.22 0.92

February 15.45 4.38 7.92 1.27 February 1.67 1.34 1.00

M arch 13.44 3.81 6.89 7.62 M arch 2.72 2.18 1.63

April 9.66 2.74 4.96 3.02 April 3.98 3.18 3.18

M ay 3.74 1.06 1.92 0.66 M ay 5.84 4.67 4.67

June 1.13 0.32 0.58 0.00 June 7.79 6.23 6.23

July 0.04 0.01 0.02 0.00 July 9.41 7.53 7.53

August 0.42 0.12 0.22 0.14 August 8.45 6.76 6.76

S eptem ber 0.99 0.28 0.51 0.00 S eptem ber 6.62 5.30 5.30
T O T AL 100.00 28.35 51.29 32.30 T O T AL 55.32 44.26 42.40

AverageYearFlow s R P 100 W W T P Flow s Actual2016/2017W W T P Flow s Actual2015/2016 W W T P Flow s

0.263 0.263 0.263 0.263

ADF(m gd) ADF(m gd) ADF(m gd) ADF(m gd)

M onth M onth M onth M onth

O ctober 0.255 O ctober 0.414 O ctober 0.355 O ctober 0.252

N ovem ber 0.276 N ovem ber 0.540 N ovem ber 0.373 N ovem ber 0.280

Decem ber 0.475 Decem ber 0.646 Decem ber 0.532 Decem ber 0.432

January 0.462 January 0.644 January 0.997 January 0.613

February 0.422 February 0.592 February 0.946 February 0.382

M arch 0.442 M arch 0.554 M arch 0.500 M arch 0.571

April 0.320 April 0.483 April 0.537 April 0.357

M ay 0.282 M ay 0.371 M ay 0.310 M ay 0.300

June 0.257 June 0.322 June 0.297 June 0.277

July 0.261 July 0.301 July --- July 0.290

August 0.269 August 0.309 August --- August 0.297

S eptem ber 0.265 S eptem ber 0.320 S eptem ber ---- S eptem ber 0.277

Average: 0.332 0.458 0.539 0.361

Period

HendersonR eservoir P restonR eservoir

Preston ReservoirHenderson ReservoirHistoric Weather DataWWTP Effluent

20 15-20 16c alibrationwaterbalanc e. xls x, Res u lts 10 /9/20 1 7



2015/2016 Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: H endersonReservoir

RES ERVO IR Resevoir Equation "y=Ax^2 + Bx +C" Resevoir Height Equation "y=Ax + B

Volume Area Coefficient A -0 .0 0 0 1 Coefficient A 0 .9 7 0 6

Storage (ac-ft) (ac) Coefficient B 0 .0 9 9 9 Coefficient B -2 .8 0 1 1

Minimum 0 0 .0 Constant C 4 .8 1 6 6

Maximum 3 9 3 2 8 .9 Enter small number (0.01 ac) instead of 0.0 ac.

Active Starting Volume 5 0 .5 S ept. 3 0 , 2 0 1 5 Minimum starting volume = minimum (dead) storage

Watershed Area 4 .3 (ac)

Runoff Coefficient, C 1

Percolation Rate 0 .1 2 (ac-ft/yr)

M onth

WWTP Monthly

Flow Bowers Disposal

Beginning

Reservoir Volume

Facility Influent

Flow

Precipitation

(direct)

Watershed Runoff

(indirect)

S ub tota l

Influent/P recipita

tion

Evaporation

(water surface)

Percolation

(direct)

Wastewater sent

to Preston

Reservoir

S ub tota l

D isposa l NET O UT

Beginning

Storage Volume

Change in Storage

Volume

Estima ted End of

M onthS tora ge

Volume

A ctua lEnd of

M onthS tora ge

Volume

Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (a c-ft) (a c-ft)

October 31 24.0 13.8 50.5 10.2 1.3 3.1 14.6 -2.5 -0.01 -50.4 -52.9 -3 8 .4 50.5 -38.4 1 2 .1 1 2 .1

November 30 25.8 0.0 12.1 25.8 1.9 8.7 36.3 -0.8 -0.01 -11.8 -12.6 2 3 .8 12.1 23.8 3 5 .9 3 5 .9

December 31 41.1 0.0 35.9 41.1 4.5 13.7 59.3 -0.8 -0.01 -15.9 -16.7 4 2 .6 35.9 42.6 7 8 .5 7 8 .5

January 31 58.3 0.0 78.5 58.3 7.6 13.4 79.3 -1.2 -0.01 -2.2 -3.4 7 5 .9 78.5 75.9 1 5 4 .4 1 5 4 .4

February 28 32.8 0.0 154.4 32.8 1.9 1.6 36.3 -2.0 -0.01 -12.5 -14.5 2 1 .8 154.4 21.8 1 7 6 .2 1 7 6 .2

March 31 54.3 0.0 176.2 54.3 12.3 8.8 75.4 -3.5 -0.01 -27.1 -30.6 4 4 .8 176.2 44.8 2 2 1 .0 2 2 1 .0

April 30 32.9 0.0 221.0 32.9 5.5 2.8 41.2 -5.8 -0.01 -31.0 -36.8 4 .4 221.0 4.4 2 2 5 .3 2 2 5 .3

May 31 28.5 0.0 225.3 28.5 1.2 0.6 30.4 -8.7 -0.01 -51.2 -59.9 -2 9 .5 225.3 -29.5 1 9 5 .8 1 9 5 .8

June 30 25.5 8.9 195.8 16.6 0.0 0.0 16.6 -10.7 -0.01 -84.5 -95.2 -7 8 .6 195.8 -78.6 1 1 7 .3 1 1 7 .3

July 31 27.6 27.6 117.3 0.0 0.0 0.0 0.0 -9.5 -0.01 -62.6 -72.1 -7 2 .1 117.3 -72.1 4 5 .2 4 5 .2

August 31 28.3 28.3 45.2 0.0 0.1 0.3 0.3 -5.1 -0.01 -15.3 -20.5 -2 0 .1 45.2 -20.1 2 5 .1 2 5 .0

September 30 25.5 19.2 25.1 6.3 0.0 0.0 6.3 -3.2 -0.01 -25.6 -28.8 -2 2 .5 25.1 -22.5 2 .6 2 .5
Total 404.5 97.8 306.8 36.4 53.0 396.1 -53.9 -0.12 -390.1 -444.1

Actual2015/2016 W W T P Flow s

0.263

ADF(m gd)

M onth

O ctober 0.252

N ovem ber 0.280

Decem ber 0.432

January 0.613

February 0.382

M arch 0.571

April 0.357

M ay 0.300

June 0.277

July 0.290

August 0.297

S eptem ber 0.277

FL O W S TO RA GE INP UTS S TO RA GE O UTP UTS



2015/2016 Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

A s s u mptions :

Bow ersR anchhas24 Acresinuseand40 Acresintotalavailable.

HoskinsR anchhas24 Acresinuseand60 Acresintotalavailable.

T heP restonForebay has2 AcresofS urfaceArea.

P restonR eservoirrangesfrom 0 Acresw henem pty to18w henfullw ith14 acresofw atershedareaandCapacity of235ac-ft.

T heassum edP ercolationrateis100 GallonsperDay or0.01 Acre-FeetperM onth.

M onth O c tober N ovember D ec ember Janu ary Febru ary M arc h A pril M ay Ju ne Ju ly A u gu s t S eptember Total

Rainfall20 15-20 16 (C IM IS P lymou th) In 1 . 59 3. 8 2 6. 59 7 . 59 1 . 2 7 7 . 62 3. 0 2 0 . 66 0 . 0 0 0 . 0 0 0 . 14 0 . 0 0 32 . 30

Rainfall10 0 Year In 3. 0 9 6. 49 9. 37 9. 32 7 . 92 6. 8 9 4. 96 1 . 92 0 . 58 0 . 0 2 0 . 2 2 0 . 51 51 . 29

P an Evaporation In 3. 14 1 . 50 1 . 2 1 1 . 2 2 1 . 34 2 . 1 8 3. 1 8 4. 67 6. 23 7 . 53 6. 7 6 5. 30 44. 26

M onth O c tober N ovember D ec ember Janu ary Febru ary M arc h A pril M ay Ju ne Ju ly A u gu s t S eptember Total

Henderson Reservoir
Efflu ent A F 50 12 16 2 13 2 7 31 51 8 5 63 15 26 390

Hoskins Ranch
H os kins Ranc hA vailable D is pos al A F 1 8 0 0 0 0 0 0 0 7 16 10 7 57

Preston Forebay
P res ton ForebayInflu ent A F 33 12 16 2 13 2 7 31 51 7 8 46 5 19 333

P rec ipitation A F 0 1 1 1 0 1 1 0 0 0 0 0 5

Evaporation A F 0 0 0 0 0 0 0 0 1 1 1 0 4

P erc olation A F 0 0 0 0 0 0 0 0 0 0 0 0 0

P res ton ForebayEfflu ent A F 33 12 1 7 3 13 2 8 31 51 7 7 46 5 19 334

CDCR
C D C R Efflu entto P res ton Res ervoir A F 0 0 0 0 0 0 0 0 0 110 10 1 32 244

Preston Reservoir
P res ton Res ervoirM aximu m A vailable S torage A F 235 235 235 235 235 235 235 235 235 235 235 235

W aterin S torage atB eginningofM onth A F 124 119 10 7 120 131 134 1 7 0 180 145 107 132 97
Influ ent A F 33 12 1 7 3 13 2 8 31 51 7 7 156 10 6 50 57 8

P rec ipitation A F 4 10 1 8 2 0 3 20 8 2 0 0 0 0 8 6

Evaporation A F 2 1 1 1 1 2 2 4 5 6 5 4 33

P erc olation A F 0 0 0 0 0 0 0 0 0 0 0 0 0

W aters entto Ione A F 40 33 20 12 12 10 2 8 8 4 110 126 135 115 7 26

W aterA pplied (+)/Removed (-)from S torage A F -6 -12 14 11 3 37 9 -35 -38 25 -34 -69

Estimated End of Month Storage AF 119 107 120 131 134 170 180 145 107 132 97 29
Actual Storage AF 101 64 70 96 127 169 167 140 113 141 132 78

Preston Reservoir Average Water Balance



2015/2016 Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Misc Assumptions
P res ton Res ervoir 0 . 0 0 1 8 . 0 0 235. 0 0

M G to A F 0 . 3258 51 =1 A F P erc olation 10 0 . 0 0 0 . 0 1

P res ton Forebay 2 . 0 0

L ogic alValu e forS C W W TP O ptions 0 S torage P ond 5 4. 35 52 . 1 7

L ogic alValu e forC D C R O ptions 1 S torage P ond 6 3. 45 2 7 . 62 0 . 8 0
L ogic alvalu e forremoved hend ers on and thngys FA L S E S torage P ond 7 4. 38 30 . 69 0 . 46

L ogic alValu e forRainfall 4 A d d itionalS torage 0 . 0 0
L ogic alValu e forP erc 1 P res ton W aters hed A rea 14. 0 0

L ogic alvalu e forremove pres ton FA L S E W aters hed Ru nnoffC oef. 0 . 7 0

B owers Ranc h 24. 0 0 40 . 0 0

P res ton Res ervoir H os kins Ranc h 24. 0 0 60 . 0 0

Elevation A rea C apac ity Elevation P rec ip. into bothP res ton Forebay and P res ton Res ervoiris
(A C ) (A C -FT) as s u med withfu llres ervoirin allc as es d u e to lac kofmapping

ford etermination ofd epth/area c u rves .
325 0 0 325
330 3 5 330
335 6 25 335
340 8 60 340
345 12 110 345
350 16 1 7 5 350
353 1 8 235 353
355 20 2 7 0 355

C onvers ions



2015/2016 Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: B ow ersRa nch

Storage (ac-ft) (ac)

Minimum 0 0
Maximum 0 .0 0 0 0 0 0 0 1 0 .0 0 0 0 0 0 0 1 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 2 4 (ac)
Runoff Coefficient, C 0 .1

M onth FL O W INP UTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) Total Disposal

Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)

October 31 24.0 13.8 0.3 14.1
November 30 25.8 0.0 0.8 0.8

December 31 41.1 0.0 1.3 1.3
January 31 58.3 0.0 1.5 1.5
February 28 32.8 0.0 0.3 0.3

March 31 54.3 0.0 1.5 1.5
April 30 32.9 0.0 0.6 0.6

May 31 28.5 0.0 0.1 0.1
June 30 25.5 8.9 0.0 8.9
July 31 27.6 27.6 0.0 27.6

August 31 28.3 28.3 0.0 28.3
September 30 25.5 19.2 0.0 19.2
Total 97.8 6.5 104.2



2015/2016 Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: H oskinsRa nch

RES ERVO IR

Volume Area
Storage (ac-ft) (ac)

Minimum 0 0

Maximum 0 .0 0 0 0 0 0 0 1 0 .0 0 0 0 0 0 0 1 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 2 4 (ac)
Runoff Coefficient, C 0 .1

M onth FL O W INP UTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) S ub tota l

Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 24.0 17.8 0.3 18.1

November 30 25.8 0.0 0.8 0.8
December 31 41.1 0.0 1.3 1.3

January 31 58.3 0.0 1.5 1.5
February 28 32.8 0.0 0.3 0.3
March 31 54.3 0.0 1.5 1.5

April 30 32.9 0.0 0.6 0.6
May 31 28.5 0.0 0.1 0.1

June 30 25.5 6.6 0.0 6.6
July 31 27.6 16.3 0.0 16.3
August 31 28.3 9.9 0.0 10.0

September 30 25.5 6.6 0.0 6.6
Total 57.3 6.5 63.8



2015/2016 Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

PRECIPITATION and DISTRIBUTION of RAIN

Used average rainfall to distribute 100-year

SUTTER HILL CDF, CALIFORNIA (048713)

MONTH October November December January February March April May June July August September TOTAL

6.03 12.66 18.27 18.17 15.45 13.44 9.66 3.74 1.13 0.04 0.42 0.99 100

Avg Precip 1.71 3.59 5.18 5.15 4.38 3.81 2.74 1.06 0.32 0.01 0.12 0.28 28.35

10-YR 2.41 5.05 7.29 7.25 6.16 5.36 3.86 1.49 0.45 0.01 0.17 0.39 39.89

100-YR 3.09 6.49 9.37 9.32 7.92 6.89 4.96 1.92 0.58 0.02 0.22 0.51 51.29

100-YR Return Ratio 1.81

L at 3837 10-YR Return Ratio 1.41

L ong 12080

Elevationft 1586

http://w w w .w rcc.dri.edu/cgi-bin/cliM AIN .pl?ca8713

Period of Record : 10/01/1943 to 06/10/2016



2015/2016 Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

EVAPORATION

S tand ard d aily pan evaporation is meas u red u s ingthe fou r-footd iameterC las s A Evaporation pan. The pan

waterlevelread ingis ad ju s ted when prec ipitation is meas u red to obtain the ac tu alevaporation. M os tC las s A
pans are ins talled abovegrou nd , allowingeffec ts s u c has rad iation on the s id e walls and heatexc hanges with
the pan material. Thes e effec ts tend to inc reas e the evaporation totals . The amou nts c an then be ad ju s ted
by mu ltiplyingthe totals by 0 . 7 0 or0 . 8 0 to more c los ely es timate the evaporation from natu rally exis ting
s u rfac es s u c has a s hallow lake, wets oil, orothermois tnatu rals u rfac es .

S ou rc e: W es tern RegionalC limate C enter, D es ertRes earc hIns titu te www. wrc c . d ri. ed u
Training Handbook for Disposal of Non-Designated Waste to Land Systems: Design, Operation, and Monitoring , D ated Ju ne 20 0 4

P an C oeffic ient(C p)= 0.8 Average between 0.7 and 0.8 as described above
W eatherC orrec tion Fac tor(k)d 25% From TrainingH and book: "The red u c tion in evaporation d u ringa wetyearin the wets eas on only

c an be in the 20 to 30 perc entrange

Zone 1 0

MONTH October November December January February March April May June July August September TOTAL
P an Evaporation 3. 93 1 . 8 7 1 . 51 1 . 53 1 . 67 2 . 7 2 3. 98 5. 8 4 7 . 7 9 9. 41 8 . 45 6. 62 55. 32

Effective Lake Evap 3. 14 1 . 50 1 . 2 1 1 . 2 2 1 . 34 2 . 1 8 3. 1 8 4. 67 6. 23 7 . 53 6. 7 6 5. 30 44. 26
100-YR Effecitve Evap 3. 14 1.12 0.91 0.92 1.00 1.63 3. 1 8 4. 67 6. 23 7 . 53 6. 7 6 5. 30 42 . 40

1 0 0 -YR C orrec tion Fac torinc lu d ed

http: //www. wrc c . d ri. ed u /htmlfiles /wes tevap. final. html
Pan evaporation locations in the project vicinity were limited. The closest being Placerville IFG and Camp Pardee. Placerville IFG is used because the rate is
slightly more conservative and there is more complete data available.



2015/2016 Un-Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

INFLOW INFLOW OUTFLOW OUTFLOW FREEBOARD STORAGE STORAGE OUTFLOW OUTFLOW

PRECIPITATION DATE (MG) (AC-FT) DATE (MG) (AC-FT) DATE (FT) VOLUME VOLUME DATE (MG) (AC-FT)

DATE (IN) (MG) (AC-FT)

9/30 /20 15 19. 6 16. 4 50 . 5

O c t20 15 1 . 59 O c t20 15 7 . 8 23. 9 O c t20 15 4. 5 13. 8 1 0 /31/20 15 24. 1 3. 9 12 . 1 O c t20 15 19. 7 60 . 4

N ov 20 15 3. 8 2 N ov 20 15 8 . 4 25. 8 N ov 20 15 0 . 0 0 . 0 1 1/30 /20 15 21 . 1 11 . 7 35. 9 N ov 20 15 3. 9 12 . 1

D ec 2 0 15 6. 59 D ec 2 0 15 13. 4 41 . 1 D ec 2 0 15 0 . 0 0 . 0 1 2/31/20 15 1 7 . 2 25. 6 7 8 . 5 D ec 2 0 15 9. 8 30 . 1

Jan 20 16 7 . 59 Jan 20 16 19. 0 58 . 2 Jan 20 16 0 . 0 0 . 0 1/31/20 16 12 . 1 50 . 3 154. 4 Jan 20 16 12 . 4 38 . 0

Feb 20 16 1 . 2 7 Feb 20 16 10 . 7 32 . 8 Feb 20 16 0 . 0 0 . 0 2/29/20 16 10 . 9 57 . 4 1 7 6. 2 Feb 20 16 1 7 . 8 54. 6

M ar20 16 7 . 62 M ar20 16 1 7 . 7 54. 2 M ar20 16 0 . 0 0 . 0 3/31/20 16 8 . 7 7 2 . 0 2 21 . 0 M ar20 16 15. 1 46. 3

A pr20 16 3. 0 2 A pr20 16 10 . 7 32 . 8 A pr20 16 0 . 0 0 . 0 4/30 /20 16 8 . 5 7 3. 4 225. 3 A pr20 16 13. 7 42 . 0

M ay 20 16 0 . 66 M ay 20 16 9. 3 2 8 . 5 M ay 20 16 0 . 0 0 . 0 5/31/20 16 9. 9 63. 8 195. 8 M ay 20 16 23. 0 7 0 . 7

Ju n 20 16 0 . 0 0 Ju n 20 16 8 . 3 25. 3 Ju n 20 16 2 . 9 8 . 9 6/30 /20 16 14. 4 38 . 2 1 1 7 . 3 Ju n 20 16 32 . 2 98 . 9

Ju l20 16 0 . 0 0 Ju l20 16 9. 0 2 7 . 6 Ju l20 16 9. 0 2 7 . 6 7 /31/20 16 20 . 1 14. 7 45. 2 Ju l20 16 25. 4 7 8 . 0

A u g20 16 0 . 14 A u g20 16 9. 2 2 8 . 2 A u g20 16 9. 2 2 8 . 2 8 /31/20 16 22 . 3 8 . 1 25. 0 A u g20 16 8 . 7 26. 6

S ep20 16 0 . 0 0 S ep20 16 8 . 3 25. 5 S ep20 16 6. 3 19. 2 9/30 /20 16 25. 8 0 . 8 2 . 5 S ep20 16 10 . 8 33. 2

TOTAL: 32.3 131.7 404.1 31.8 97.7 192.6 591.0

STORAGE STORAGE

OUTFLOW OUTFLOW FREEBOARD VOLUME VOLUME INFLOW INFLOW OUTFLOW OUTFLOW

DATE (MG) (AC-FT) DATE (FT) (MG) (AC-FT) DATE (MG) (AC-FT) DATE (MG) (AC-FT)

9/30 /20 15 8 . 9 40 . 5 124. 3

O c t20 15 5. 8 1 7 . 8 1 0 /31/20 15 10 . 9 32 . 9 1 0 1 . 0 O c t20 15 0 . 0 0 . 0 O c t20 15 13. 0 40 . 0

N ov 20 15 0 . 0 0 . 0 1 1/30 /20 15 14. 6 2 0 . 9 64. 0 N ov 20 15 0 . 0 0 . 0 N ov 20 15 10 . 9 33. 4

D ec 2 0 15 0 . 0 0 . 0 1 2/31/20 15 14. 0 2 2 . 8 7 0 . 0 D ec 2 0 15 0 . 0 0 . 0 D ec 2 0 15 6. 6 2 0 . 2

Jan 20 16 0 . 0 0 . 0 1/31/20 16 11 . 4 31 . 3 96. 0 Jan 20 16 0 . 0 0 . 0 Jan 20 16 3. 9 12 . 1

Feb 20 16 0 . 0 0 . 0 2/29/20 16 8 . 7 41 . 4 126. 9 Feb 20 16 0 . 0 0 . 0 Feb 20 16 4. 0 1 2 . 4

M ar20 16 0 . 0 0 . 0 3/31/20 16 5. 5 54. 9 168 . 5 M ar20 16 0 . 0 0 . 0 M ar20 16 3. 4 1 0 . 3

A pr20 16 0 . 0 0 . 0 4/30 /20 16 5. 6 54. 5 167 . 2 A pr20 16 0 . 0 0 . 0 A pr20 16 9. 1 2 7 . 8

M ay 20 16 0 . 0 0 . 0 5/31/20 16 7 . 7 45. 6 139. 9 M ay 20 16 0 . 0 0 . 0 M ay 20 16 2 7 . 3 8 3. 8

Ju n 20 16 2 . 2 6. 6 6/30 /20 16 9. 8 36. 7 1 1 2 . 6 Ju n 20 16 0 . 0 0 . 0 Ju n 20 16 36. 0 11 0 . 4

Ju l20 16 5. 3 16. 3 7 /31/20 16 7 . 6 46. 0 141 . 2 Ju l20 16 35. 9 11 0 . 2 Ju l20 16 40 . 9 125. 6

A u g20 16 3. 2 9. 9 8 /31/20 16 8 . 3 43. 1 132 . 1 A u g20 16 32 . 9 1 0 1 . 0 A u g20 16 44. 1 135. 4

S ep20 16 2 . 2 6. 6 9/30 /20 16 13. 2 25. 4 7 8 . 0 S ep20 16 10 . 3 31 . 6 S ep20 16 37 . 5 115. 1

TOTALS: 18.7 57.3 79.2 242.9 236.7 726.4

HOSKINS DISPOSAL FLOWS M. CREEK FLOWS INTO PRESTON TOTAL FLOWS TO IONE TERTIARY WWTP

2015 - 2016 MONITORING DATA

SUTTER CREEK WWTP FLOWS BOWERS DISPOSAL FLOWS HENDERSON RESERVOIR

PRESTON RESERVOIR



2015/2016 Un-Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)
Amount of disposal during average year scenario

R eservoir HendersonR eservoir

P reston

R eservoir T otal

Annual

Disposal

Henderson

R eservoir Bow ersR anch

Hoskins

R anch T otal T otalInflow

Active

S tarting

Volum e

W W T P

Effluent

S torage

Accum ulated

(toP reston) M axS torage

Approxim ate

Available

Capacity M axS torage

Approxim ate

Available

Capacity

Volum e (ac-ft) 393 235 628 Area (ac) varies 24 24 48 (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
S urfaceArea (ac) 29 18 47 Year1 (ac-ft/yr) 27 98 57 182 S ystem 51 405 -591 73.6 319 346.1 -111

Bowers Hoskins

Years M onth Days M onthly Flow M onthly Flow

ADW F

(Jun-S ep)

ADW F

(Jun-S ep)

Estim ated

Inflow &

Infiltration % ofT otal P recip P anEvap L andDisposal

Facility

InfluentFlow

P recipitation

(direct)

W atershed

R unoff

(indirect)

Evaporation

(w ater

surface)

P ercolation

(direct)

S ubtotal

Disposal

W astew ater

sentto

P reston

R eservoir

Changein

S torage

Volum e

Estim ated

S torage

Volum e

Actual

S torage

Volum e L andDisposal

Facility Influent

Flow

P recipitation

(direct)

W atershed

R unoff

(indirect)

Evaporation

(w ater

surface)

P ercolation

(direct)

W atersentto

Ione

Changein

S torage

Volum e

Estim ated

S torage

Volum e

Actual

S torage

Volum e

(m o) (days) (m gd) (ac-ft) (m gd) (ac-ft) (ac-ft) (% m o) (in/m o) (in/m o) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

Year1 O ct 31 0.252 24.0 0.263 25.0 0.0 6.03 1.59 3.14 13.8 10.2 1.3 1.6 -2.5 0.0 0.3 -60.4 -50.0 0.5 12.1 17.8 42.6 4.24 4.8 2.36 0.01 40.0 4.5 128.8 101.0

N ov 30 0.280 25.8 0.263 24.2 1.6 12.66 3.82 1.50 0.0 25.8 1.5 4.5 -0.6 0.0 5.4 -12.1 19.1 19.7 35.9 0.0 12.6 10.19 10.1 1.12 0.01 33.4 -11.8 117.1 64.0

Dec 31 0.432 41.1 0.263 25.0 16.1 18.27 6.59 1.21 0.0 41.1 3.7 7.3 -0.7 0.0 10.3 -30.1 21.2 40.9 78.5 0.0 31.4 17.57 13.2 0.91 0.01 20.2 27.9 145.0 70.0

Jan 31 0.613 58.3 0.263 25.0 33.3 18.17 7.59 1.22 0.0 58.3 5.5 7.7 -0.9 0.0 12.4 -38.0 32.7 73.6 154.4 0.0 39.1 20.24 11.0 0.92 0.01 12.1 46.3 191.3 96.0

Feb 28 0.382 32.8 0.263 22.6 10.2 15.45 1.27 1.34 0.0 32.8 1.2 1.1 -1.3 0.0 1.1 -54.6 -20.8 52.9 176.2 0.0 54.7 3.39 7.6 1.00 0.01 12.4 44.7 236.0 126.9

M ar 31 0.571 54.3 0.263 25.0 29.3 13.44 7.62 2.18 0.0 54.3 6.2 7.4 -1.8 0.0 11.9 -46.3 19.8 72.7 221.0 0.0 47.7 20.32 5.4 1.63 0.01 10.3 56.1 292.1 168.5

Apr 30 0.357 32.9 0.263 24.2 8.6 9.66 3.02 3.18 0.0 32.9 2.9 2.7 -3.1 0.0 2.6 -42.0 -6.6 66.1 225.3 0.0 42.3 8.05 3.0 2.39 0.01 27.8 20.2 312.3 167.2

M ay 31 0.300 28.5 0.263 25.0 3.5 3.74 0.66 4.67 0.0 28.5 0.6 0.6 -4.3 0.0 -3.1 -70.7 -45.2 20.9 195.8 0.0 70.4 1.76 1.0 3.50 0.01 83.8 -15.2 297.1 139.9

Jun 30 0.277 25.5 0.263 24.2 1.3 1.13 0.00 6.23 8.9 16.6 0.0 0.0 -3.6 0.0 -3.6 -98.9 -20.9 0.0 117.3 6.6 91.8 0.00 0.3 4.67 0.01 110.4 9.0 306.1 112.6

Jul 31 0.290 27.6 0.263 25.0 2.6 0.04 0.00 7.53 27.6 0.0 0.0 0.0 -3.0 0.0 -3.0 -78.0 0.0 0.0 45.2 16.3 171.2 0.00 0.0 5.65 0.01 125.6 40.0 346.1 141.2

Aug 31 0.297 28.3 0.263 25.0 3.2 0.42 0.14 6.76 28.3 0.0 0.1 0.2 -2.7 0.0 -2.5 -26.6 0.0 0.0 25.0 9.9 117.1 0.37 0.3 5.07 0.01 135.4 -23.0 323.1 132.1

S ep 30 0.277 25.5 0.263 24.2 1.3 0.99 0.00 5.30 19.2 6.3 0.0 0.0 -2.1 0.0 -2.1 -33.2 0.0 0.0 2.5 6.6 57.7 0.00 0.8 3.97 0.01 115.1 -61.3 261.8 78.0
T otal 365 404.5 100.0 32.3 44.27 97.8 306.8 23.1 33.1 -26.5 -0.1 29.6 -591.0 57.3 778.8 86.13 57.4 33.19 0.12 726.41

Copy (paste special, values) appropriate data into Input columns above (Average, RP10, RP100, etc.)

P recipitationT able(R ef'd"P recip"S heet) P anEvaporationT able(R ef'dfrom "Evap"S heet)

M onth

P ercent/

m onth

Average

P recipitation R P 100 YR

2015-2016

Actualprecip. M O N T H

P an

Evaporation

EffectiveL ake

Evap

100-YR

EffecitveEvap

U nits (% /m o) (in/m o) (in/m o) (in/m o) U nits (in/m o) (in/m o) (in/m o)

O ctober 6.03 1.71 3.09 1.59 O ctober 3.93 3.14 3.14

N ovem ber 12.66 3.59 6.49 3.82 N ovem ber 1.87 1.50 1.12

Decem ber 18.27 5.18 9.37 6.59 Decem ber 1.51 1.21 0.91

January 18.17 5.15 9.32 7.59 January 1.53 1.22 0.92

February 15.45 4.38 7.92 1.27 February 1.67 1.34 1.00

M arch 13.44 3.81 6.89 7.62 M arch 2.72 2.18 1.63

April 9.66 2.74 4.96 3.02 April 3.98 3.18 3.18

M ay 3.74 1.06 1.92 0.66 M ay 5.84 4.67 4.67

June 1.13 0.32 0.58 0.00 June 7.79 6.23 6.23

July 0.04 0.01 0.02 0.00 July 9.41 7.53 7.53

August 0.42 0.12 0.22 0.14 August 8.45 6.76 6.76

S eptem ber 0.99 0.28 0.51 0.00 S eptem ber 6.62 5.30 5.30
T O T AL 100.00 28.35 51.29 32.30 T O T AL 55.32 44.26 42.40

AverageYearFlow s R P 100 W W T P Flow s Actual2016/2017W W T P Flow s Actual2015/2016 W W T P Flow s

0.263 0.263 0.263 0.263

ADF(m gd) ADF(m gd) ADF(m gd) ADF(m gd)

M onth M onth M onth M onth

O ctober 0.255 O ctober 0.414 O ctober 0.355 O ctober 0.252

N ovem ber 0.276 N ovem ber 0.540 N ovem ber 0.373 N ovem ber 0.280

Decem ber 0.475 Decem ber 0.646 Decem ber 0.532 Decem ber 0.432

January 0.462 January 0.644 January 0.997 January 0.613

February 0.422 February 0.592 February 0.946 February 0.382

M arch 0.442 M arch 0.554 M arch 0.500 M arch 0.571

April 0.320 April 0.483 April 0.537 April 0.357

M ay 0.282 M ay 0.371 M ay 0.310 M ay 0.300

June 0.257 June 0.322 June 0.297 June 0.277

July 0.261 July 0.301 July --- July 0.290

August 0.269 August 0.309 August --- August 0.297

S eptem ber 0.265 S eptem ber 0.320 S eptem ber ---- S eptem ber 0.277

Average: 0.332 0.458 0.539 0.361

Preston Reservoir

HendersonR eservoir P restonR eservoir

Period WWTP Effluent Henderson ReservoirHistoric Weather Data

20 15-20 16u nc alibrated waterbalanc e. xls x, Res u lts 10 /9/20 1 7



2015/2016 Un-Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: H endersonReservoir

RES ERVO IR Resevoir Equation "y=Ax^2 + Bx +C" Resevoir Height Equation "y=Ax + B

Volume Area Coefficient A -0 .0 0 0 1 Coefficient A 0 .9 7 0 6

Storage (ac-ft) (ac) Coefficient B 0 .0 9 9 9 Coefficient B -2 .8 0 1 1

Minimum 0 0 .0 Constant C 4 .8 1 6 6

Maximum 3 9 3 2 8 .9 Enter small number (0.01 ac) instead of 0.0 ac.

Active Starting Volume 5 0 .5 S ept. 3 0 , 2 0 1 5 Minimum starting volume = minimum (dead) storage

Watershed Area 4 .3 (ac)

Runoff Coefficient, C 0 .5

Percolation Rate 0 .1 2 (ac-ft/yr)

M onth

WWTP Monthly

Flow Bowers Disposal

Beginning

Reservoir Volume

Facility Influent

Flow

Precipitation

(direct)

Watershed Runoff

(indirect)

S ub tota l

Influent/P recipita

tion

Evaporation

(water surface)

Percolation

(direct)

Wastewater sent

to Preston

Reservoir

S ub tota l

D isposa l NET O UT

Beginning

Storage Volume

Change in Storage

Volume

Estima ted End of

M onthS tora ge

Volume

A ctua lEnd of

M onthS tora ge

Volume

Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (a c-ft) (a c-ft)

October 31 24.0 13.8 50.5 10.2 1.3 1.6 13.0 -2.5 -0.01 -60.4 -63.0 -5 0 .0 50.5 -50.0 0 .5 1 2 .1

November 30 25.8 0.0 0.5 25.8 1.5 4.5 31.8 -0.6 -0.01 -12.1 -12.7 1 9 .1 0.5 19.1 1 9 .7 3 5 .9

December 31 41.1 0.0 19.7 41.1 3.7 7.3 52.1 -0.7 -0.01 -30.1 -30.8 2 1 .2 19.7 21.2 4 0 .9 7 8 .5

January 31 58.3 0.0 40.9 58.3 5.5 7.7 71.6 -0.9 -0.01 -38.0 -38.9 3 2 .7 40.9 32.7 7 3 .6 1 5 4 .4

February 28 32.8 0.0 73.6 32.8 1.2 1.1 35.2 -1.3 -0.01 -54.6 -55.9 -2 0 .8 73.6 -20.8 5 2 .9 1 7 6 .2

March 31 54.3 0.0 52.9 54.3 6.2 7.4 68.0 -1.8 -0.01 -46.3 -48.1 1 9 .8 52.9 19.8 7 2 .7 2 2 1 .0

April 30 32.9 0.0 72.7 32.9 2.9 2.7 38.5 -3.1 -0.01 -42.0 -45.1 -6 .6 72.7 -6.6 6 6 .1 2 2 5 .3

May 31 28.5 0.0 66.1 28.5 0.6 0.6 29.8 -4.3 -0.01 -70.7 -75.0 -4 5 .2 66.1 -45.2 2 0 .9 1 9 5 .8

June 30 25.5 8.9 20.9 16.6 0.0 0.0 16.6 -3.6 -0.01 -98.9 -102.5 -8 5 .9 20.9 -20.9 0 .0 1 1 7 .3

July 31 27.6 27.6 0.0 0.0 0.0 0.0 0.0 -3.0 -0.01 -78.0 -81.1 -8 1 .0 0.0 0.0 0 .0 4 5 .2

August 31 28.3 28.3 0.0 0.0 0.1 0.2 0.2 -2.7 -0.01 -26.6 -29.3 -2 9 .2 0.0 0.0 0 .0 2 5 .0

September 30 25.5 19.2 0.0 6.3 0.0 0.0 6.3 -2.1 -0.01 -33.2 -35.3 -2 9 .0 0.0 0.0 0 .0 2 .5
Total 404.5 97.8 306.8 23.1 33.1 363.0 -26.5 -0.12 -591.0 -617.7

Actual2015/2016 W W T P Flow s

0.263

ADF(m gd)

M onth

O ctober 0.252

N ovem ber 0.280

Decem ber 0.432

January 0.613

February 0.382

M arch 0.571

April 0.357

M ay 0.300

June 0.277

July 0.290

August 0.297

S eptem ber 0.277

FL O W S TO RA GE INP UTS S TO RA GE O UTP UTS



2015/2016 Un-Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

A s s u mptions :

Bow ersR anchhas24 Acresinuseand40 Acresintotalavailable.

HoskinsR anchhas24 Acresinuseand60 Acresintotalavailable.

T heP restonForebay has2 AcresofS urfaceArea.

P restonR eservoirrangesfrom 0 Acresw henem pty to18w henfullw ith14 acresofw atershedareaandCapacity of235ac-ft.

T heassum edP ercolationrateis100 GallonsperDay or0.01 Acre-FeetperM onth.

M onth O c tober N ovember D ec ember Janu ary Febru ary M arc h A pril M ay Ju ne Ju ly A u gu s t S eptember Total

Rainfall20 15-20 16 In 1 . 59 3. 8 2 6. 59 7 . 59 1 . 2 7 7 . 62 3. 0 2 0 . 66 0 . 0 0 0 . 0 0 0 . 14 0 . 0 0 32 . 30

Rainfall10 0 Year In 3. 0 9 6. 49 9. 37 9. 32 7 . 92 6. 8 9 4. 96 1 . 92 0 . 58 0 . 0 2 0 . 2 2 0 . 51 51 . 29

P an Evaporation In 3. 14 1 . 50 1 . 2 1 1 . 2 2 1 . 34 2 . 1 8 3. 1 8 4. 67 6. 23 7 . 53 6. 7 6 5. 30 44. 26

M onth O c tober N ovember D ec ember Janu ary Febru ary M arc h A pril M ay Ju ne Ju ly A u gu s t S eptember Total

Henderson Reservoir
Efflu ent A F 60 12 30 38 55 46 42 7 1 99 7 8 2 7 33 591

Hoskins Ranch
H os kins Ranc hA vailable D is pos al A F 1 8 0 0 0 0 0 0 0 7 16 10 7 57

Preston Forebay
P res ton ForebayInflu ent A F 43 12 30 38 55 46 42 7 1 92 62 1 7 2 7 534

P rec ipitation A F 0 1 1 1 0 1 1 0 0 0 0 0 5

Evaporation A F 0 0 0 0 0 0 0 0 1 1 1 0 4

P erc olation A F 0 0 0 0 0 0 0 0 0 0 0 0 0

P res ton ForebayEfflu ent A F 43 13 31 39 55 47 42 7 0 92 61 16 26 535

CDCR
C D C R Efflu entto P res ton Res ervoir A F 0 0 0 0 0 0 0 0 0 110 10 1 32 244

Preston Reservoir
P res ton Res ervoirM aximu m A vailable S torage A F 235 235 235 235 235 235 235 235 235 235 235 235

W aterin S torage atB eginningofM onth A F 124 129 11 7 145 191 236 292 312 297 306 346 323
Influ ent A F 43 13 31 39 55 48 42 7 0 92 1 7 1 11 7 58 7 7 9

P rec ipitation A F 4 10 1 8 2 0 3 20 8 2 0 0 0 0 8 6

Evaporation A F 2 1 1 1 1 2 2 4 5 6 5 4 33

P erc olation A F 0 0 0 0 0 0 0 0 0 0 0 0 0

W aters entto Ione A F 40 33 20 12 12 10 2 8 8 4 110 126 135 115 7 26

W aterA pplied (+)/Removed (-)from S torage A F 5 -12 2 8 46 45 56 20 -15 9 40 -23 -61

Estimated End of Month Storage AF 129 117 145 191 236 292 312 297 306 346 323 262
Actual Storage AF 101 64 70 96 127 169 167 140 113 141 132 78

Preston Reservoir Average Water Balance



2015/2016 Un-Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Misc Assumptions
P res ton Res ervoir 0 . 0 0 1 8 . 0 0 235. 0 0

P erc olation 10 0 . 0 0 0 . 0 1

P res ton Res ervoir P res ton Forebay 2 . 0 0

S torage P ond 5 4. 35 52 . 1 7

Elevation A rea C apac ity Elevation S torage P ond 6 3. 45 2 7 . 62 0 . 8 0
(A C ) (A C -FT) S torage P ond 7 4. 38 30 . 69 0 . 46

A d d itionalS torage 0 . 0 0
325 0 0 325 P res ton W aters hed A rea 14. 0 0
330 3 5 330 W aters hed Ru nnoffC oef. 1 . 0 (as s u mes s atu rated c ond itions )
335 6 25 335

340 8 60 340 B owers Ranc h 24. 0 0 40 . 0 0

345 12 110 345 H os kins Ranc h 24. 0 0 60 . 0 0

350 16 1 7 5 350
353 1 8 235 353 P rec ip. into bothP res ton Forebay and P res ton Res ervoiris
355 20 2 7 0 355 as s u med withfu llres ervoirin allc as es d u e to lac kofmapping

ford etermination ofd epth/area c u rves .



2015/2016 Un-Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: B ow ersRa nch

Storage (ac-ft) (ac)

Minimum 0 0
Maximum 0 .0 0 0 0 0 0 0 1 0 .0 0 0 0 0 0 0 1 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 2 4 (ac)
Runoff Coefficient, C 0 .1

M onth FL O W INP UTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) Total Disposal

Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)

October 31 24.0 13.8 0.3 14.1
November 30 25.8 0.0 0.8 0.8

December 31 41.1 0.0 1.3 1.3
January 31 58.3 0.0 1.5 1.5
February 28 32.8 0.0 0.3 0.3

March 31 54.3 0.0 1.5 1.5
April 30 32.9 0.0 0.6 0.6

May 31 28.5 0.0 0.1 0.1
June 30 25.5 8.9 0.0 8.9
July 31 27.6 27.6 0.0 27.6

August 31 28.3 28.3 0.0 28.3
September 30 25.5 19.2 0.0 19.2
Total 97.8 6.5 104.2



2015/2016 Un-Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: H oskinsRa nch

RES ERVO IR

Volume Area
Storage (ac-ft) (ac)

Minimum 0 0

Maximum 0 .0 0 0 0 0 0 0 1 0 .0 0 0 0 0 0 0 1 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 2 4 (ac)
Runoff Coefficient, C 0 .1

M onth FL O W INP UTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) S ub tota l

Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 24.0 17.8 0.3 18.1

November 30 25.8 0.0 0.8 0.8
December 31 41.1 0.0 1.3 1.3

January 31 58.3 0.0 1.5 1.5
February 28 32.8 0.0 0.3 0.3
March 31 54.3 0.0 1.5 1.5

April 30 32.9 0.0 0.6 0.6
May 31 28.5 0.0 0.1 0.1

June 30 25.5 6.6 0.0 6.6
July 31 27.6 16.3 0.0 16.3
August 31 28.3 9.9 0.0 10.0

September 30 25.5 6.6 0.0 6.6
Total 57.3 6.5 63.8



2015/2016 Un-Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

PRECIPITATION and DISTRIBUTION of RAIN

Used average rainfall to distribute 100-year

SUTTER HILL CDF, CALIFORNIA (048713)

MONTH October November December January February March April May June July August September TOTAL

6.03 12.66 18.27 18.17 15.45 13.44 9.66 3.74 1.13 0.04 0.42 0.99 100

Avg Precip 1.71 3.59 5.18 5.15 4.38 3.81 2.74 1.06 0.32 0.01 0.12 0.28 28.35

10-YR 2.41 5.05 7.29 7.25 6.16 5.36 3.86 1.49 0.45 0.01 0.17 0.39 39.89

100-YR 3.09 6.49 9.37 9.32 7.92 6.89 4.96 1.92 0.58 0.02 0.22 0.51 51.29

100-YR Return Ratio 1.81

L at 3837 10-YR Return Ratio 1.41

L ong 12080

Elevationft 1586

http://w w w .w rcc.dri.edu/cgi-bin/cliM AIN .pl?ca8713

Period of Record : 10/01/1943 to 06/10/2016



2015/2016 Un-Calibrated Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

EVAPORATION

S tand ard d aily pan evaporation is meas u red u s ingthe fou r-footd iameterC las s A Evaporation pan. The pan
waterlevelread ingis ad ju s ted when prec ipitation is meas u red to obtain the ac tu alevaporation. M os tC las s A
pans are ins talled abovegrou nd , allowingeffec ts s u c has rad iation on the s id e walls and heatexc hanges with
the pan material. Thes e effec ts tend to inc reas e the evaporation totals . The amou nts c an then be ad ju s ted
by mu ltiplyingthe totals by 0 . 7 0 or0 . 8 0 to more c los ely es timate the evaporation from natu rally exis ting
s u rfac es s u c has a s hallow lake, wets oil, orothermois tnatu rals u rfac es .

S ou rc e: W es tern RegionalC limate C enter, D es ertRes earc hIns titu te www. wrc c . d ri. ed u
Training Handbook for Disposal of Non-Designated Waste to Land Systems: Design, Operation, and Monitoring , D ated Ju ne 20 0 4

P an C oeffic ient(C p)= 0.8 Average between 0.7 and 0.8 as described above
W eatherC orrec tion Fac tor(k)d 25% From TrainingH and book: "The red u c tion in evaporation d u ringa wetyearin the wets eas on only

c an be in the 20 to 30 perc entrange

Zone 1 0

MONTH October November December January February March April May June July August September TOTAL
P an Evaporation 3. 93 1 . 8 7 1 . 51 1 . 53 1 . 67 2 . 7 2 3. 98 5. 8 4 7 . 7 9 9. 41 8 . 45 6. 62 55. 32

Effective Lake Evap 3. 14 1 . 50 1 . 2 1 1 . 2 2 1 . 34 2 . 1 8 3. 1 8 4. 67 6. 23 7 . 53 6. 7 6 5. 30 44. 26
100-YR Effecitve Evap 3. 14 1.12 0.91 0.92 1.00 1.63 3. 1 8 4. 67 6. 23 7 . 53 6. 7 6 5. 30 42 . 40

10 0 -YR C orrec tion Fac torinc lu d ed

http: //www. wrc c . d ri. ed u /htmlfiles /wes tevap. final. html
Pan evaporation locations in the project vicinity were limited. The closest being Placerville IFG and Camp Pardee. Placerville IFG is used because the rate is
slightly more conservative and there is more complete data available.



Average Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)
Amount of disposal during average year scenario

Reservoir Henderson Reservoir

Preston

Reservoir Total

Annual

Disposal

Henderson

Reservoir Bowers Ranch

Hoskins

Ranch Total Total Inflow

Active

Starting

Volume

WWTP

Effluent

Storage

Accumulated

(to Preston) Max Storage

Approximate

Available

Capacity Max Storage

Approximate

Available

Capacity

Volume (ac-ft) 393 235 628 Area (ac) varies 24 24 48 (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
Surface Area (ac) 29 18 47 (ac-ft/yr) 42 92 50 184 System 0 372 -311 200.2 193 41.6 193

Bowers Hoskins

Years Month Days Monthly Flow Monthly Flow

ADWF

(Jun-Sep)

ADWF

(Jun-Sep)

Estimated

Inflow &

Infiltration % of Total Precip Pan Evap Land Disposal

Facility

Influent Flow

Precipitation

(direct)

Watershed

Runoff

(indirect)

Evaporation

(water

surface)

Percolation

(direct)

Subtotal

Disposal

Wastewater

sent to

Preston

Reservoir

Change in

Storage

Volume

Estimated

Storage

Volume Land Disposal

Facility

Influent Flow

Precipitation

(direct)

Watershed

Runoff

(indirect)

Evaporation

(water

surface)

Percolation

(direct)

Water sent to

Ione

Change in

Storage

Volume

Estimated

Storage

Volume

(mo) (days) (mgd) (ac-ft) (mgd) (ac-ft) (ac-ft) (%mo) (in/mo) (in/mo) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

Year 1 Oct 31 0.255 24.3 0.263 25.0 0.0 6.03 1.71 3.14 13.8 10.5 0.7 4.0 -1.3 0.0 3.5 -10.0 3.9 3.9 10.0 -0.1 3.20 4.8 2.36 0.01 10.0 -9.2 0.0

Nov 30 0.276 25.5 0.263 24.2 1.2 12.66 3.59 1.50 0.0 25.5 1.6 8.4 -0.7 0.0 9.3 -10.0 24.7 28.7 0.0 10.3 6.85 10.1 1.12 0.01 10.0 6.0 6.0

Dec 31 0.475 45.2 0.263 25.0 20.1 18.27 5.18 1.21 0.0 45.2 3.3 11.1 -0.8 0.0 13.6 -10.0 48.7 77.4 0.0 10.5 9.20 13.2 0.91 0.01 10.0 8.7 14.8

Jan 31 0.462 43.9 0.263 25.0 18.9 18.17 5.15 1.22 0.0 43.9 5.1 9.1 -1.2 0.0 13.0 -10.0 46.9 124.3 0.0 10.5 10.59 11.0 0.92 0.01 10.0 10.2 25.0

Feb 28 0.422 36.2 0.263 22.6 13.6 15.45 4.38 1.34 0.0 36.2 5.7 6.4 -1.8 0.0 10.4 -10.0 36.6 160.9 0.0 10.5 9.55 7.6 1.00 0.01 10.0 9.0 34.0

Mar 31 0.442 42.1 0.263 25.0 17.0 13.44 3.81 2.18 0.0 42.1 5.8 4.7 -3.3 0.0 7.2 -10.0 39.3 200.2 0.0 10.4 8.93 5.4 1.63 0.01 10.0 7.7 41.6

Apr 30 0.320 29.4 0.263 24.2 5.2 9.66 2.74 3.18 0.0 29.4 4.8 2.8 -5.5 0.0 2.0 -80.0 -48.5 151.7 0.0 80.0 4.96 3.0 2.39 0.01 97.0 -14.4 27.2

May 31 0.282 26.8 0.263 25.0 1.8 3.74 1.06 4.67 0.0 26.8 1.6 1.4 -6.9 0.0 -4.0 -80.0 -57.2 94.5 0.0 79.7 2.27 1.0 3.50 0.01 97.0 -18.5 8.7

Jun 30 0.257 23.6 0.263 24.2 0.0 1.13 0.32 6.23 8.9 14.8 0.4 0.5 -6.9 0.0 -6.1 -40.0 -31.3 63.2 6.6 120.4 0.69 0.3 4.67 0.01 99.0 17.4 26.1

Jul 31 0.261 24.9 0.263 25.0 0.0 0.04 0.01 7.53 24.9 0.0 0.0 0.0 -6.7 0.0 -6.7 -30.0 -36.8 26.4 16.3 100.5 0.11 0.0 5.65 0.01 99.0 -4.0 22.1

Aug 31 0.269 25.6 0.263 25.0 0.6 0.42 0.12 6.76 25.6 0.0 0.1 0.3 -4.2 0.0 -3.8 -11.0 -14.8 11.6 9.9 88.0 0.16 0.3 5.07 0.01 99.0 -15.9 6.2

Sep 30 0.265 24.4 0.263 24.2 0.2 0.99 0.28 5.30 19.2 0.0 0.1 0.6 -2.6 0.0 -1.9 -10.0 -11.6 0.0 6.6 90.5 0.77 0.8 3.97 0.01 99.0 -11.7 0.0
Total 365 371.8 294.6 77.2 100.0 28.4 44.27 92.4 274.3 29.1 49.4 -41.8 -0.1 36.5 -311.0 0.0 49.5 611.2 57.28 57.4 33.19 0.12 650.00

Copy (paste special, values) appropriate data into Input columns above (Average, RP10, RP100, etc.)

Precipitation Table (Ref'd "Precip" Sheet) Pan Evaporation Table (Ref'd from "Evap" Sheet)

Month

Percent /

month

Average

Precipitation RP 100 YR

2015-2016

Actual precip. MONTH

Pan

Evaporation

Effective Lake

Evap

100-YR

Effecitve Evap

Units (%/mo) (in/mo) (in/mo) (in/mo) Units (in/mo) (in/mo) (in/mo)

October 6.03 1.71 3.09 1.59 October 3.93 3.14 3.14

November 12.66 3.59 6.49 3.82 November 1.87 1.50 1.12

December 18.27 5.18 9.37 6.59 December 1.51 1.21 0.91

January 18.17 5.15 9.32 7.59 January 1.53 1.22 0.92

February 15.45 4.38 7.92 1.27 February 1.67 1.34 1.00

March 13.44 3.81 6.89 7.62 March 2.72 2.18 1.63

April 9.66 2.74 4.96 3.02 April 3.98 3.18 3.18

May 3.74 1.06 1.92 0.66 May 5.84 4.67 4.67

June 1.13 0.32 0.58 0.00 June 7.79 6.23 6.23

July 0.04 0.01 0.02 0.00 July 9.41 7.53 7.53

August 0.42 0.12 0.22 0.14 August 8.45 6.76 6.76

September 0.99 0.28 0.51 0.00 September 6.62 5.30 5.30
TOTAL 100.00 28.35 51.29 32.30 TOTAL 55.32 44.26 42.40

Average Year Flows RP100 WWTP Flows Actual 2016/2017 WWTP Flows Actual 2015/2016 WWTP Flows

0.263 0.263 0.263 0.263

ADF (mgd) ADF (mgd) ADF (mgd) ADF (mgd)

Month Month Month Month

October 0.255 October 0.414 October 0.355 October 0.252

November 0.276 November 0.540 November 0.373 November 0.280

December 0.475 December 0.646 December 0.532 December 0.432

January 0.462 January 0.644 January 0.997 January 0.613

February 0.422 February 0.592 February 0.946 February 0.382

March 0.442 March 0.554 March 0.500 March 0.571

April 0.320 April 0.483 April 0.537 April 0.357

May 0.282 May 0.371 May 0.310 May 0.300

June 0.257 June 0.322 June 0.297 June 0.277

July 0.261 July 0.301 July --- July 0.290

August 0.269 August 0.309 August --- August 0.297

September 0.265 September 0.320 September ---- September 0.277

Average: 0.332 0.458 0.539 0.361

Preston Reservoir

Henderson Reservoir Preston Reservoir

Period WWTP Effluent Henderson ReservoirHistoric Weather Data

avgyearwaterbalance.xlsx, Results 10/9/2017



Average Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Henderson Reservoir

RESERVOIR Resevoir Equation "y=Ax^2 + Bx +C" Resevoir Height Equation "y=Ax + B
Volume Area Coefficient A -0.0001 Coefficient A 0.9706

Storage (ac-ft) (ac) Coefficient B 0.0999 Coefficient B -2.8011
Minimum 0 0.0 Constant C 4.8166
Maximum 393 28.9 Enter small number (0.01 ac) instead of 0.0 ac.

Active Starting Volume 0 Minimum starting volume = minimum (dead) storage
Watershed Area 4.3 (ac)

Runoff Coefficient, C 1
Percolation Rate 0.12 (ac-ft/yr)

Month

WWTP Monthly

Flow Bowers Disposal

Beginning

Reservoir Volume

Facility Influent

Flow

Precipitation

(direct)

Watershed Runoff

(indirect)

Subtotal

Influent/Precipita

tion

Evaporation

(water surface)

Percolation

(direct)

Wastewater sent

to Preston

Reservoir

Subtotal

Disposal NET OUT

Beginning

Storage Volume

Change in Storage

Volume

Estimated End

of Month

Storage Volume
Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 24.3 13.8 0.0 10.5 0.7 4.0 15.2 -1.3 -0.01 -10.0 -11.3 3.9 0.0 3.9 3.9
November 30 25.5 0.0 3.9 25.5 1.6 8.4 35.4 -0.7 -0.01 -10.0 -10.7 24.7 3.9 24.7 28.7
December 31 45.2 0.0 28.7 45.2 3.3 11.1 59.5 -0.8 -0.01 -10.0 -10.8 48.7 28.7 48.7 77.4
January 31 43.9 0.0 77.4 43.9 5.1 9.1 58.2 -1.2 -0.01 -10.0 -11.2 46.9 77.4 46.9 124.3
February 28 36.2 0.0 124.3 36.2 5.7 6.4 48.4 -1.8 -0.01 -10.0 -11.8 36.6 124.3 36.6 160.9
March 31 42.1 0.0 160.9 42.1 5.8 4.7 52.6 -3.3 -0.01 -10.0 -13.3 39.3 160.9 39.3 200.2
April 30 29.4 0.0 200.2 29.4 4.8 2.8 37.0 -5.5 -0.01 -80.0 -85.5 -48.5 200.2 -48.5 151.7
May 31 26.8 0.0 151.7 26.8 1.6 1.4 29.7 -6.9 -0.01 -80.0 -86.9 -57.2 151.7 -57.2 94.5
June 30 23.6 8.9 94.5 14.8 0.4 0.5 15.6 -6.9 -0.01 -40.0 -46.9 -31.3 94.5 -31.3 63.2
July 31 24.9 24.9 63.2 0.0 0.0 0.0 0.0 -6.7 -0.01 -30.0 -36.7 -36.8 63.2 -36.8 26.4
August 31 25.6 25.6 26.4 0.0 0.1 0.3 0.4 -4.2 -0.01 -11.0 -15.2 -14.8 26.4 -14.8 11.6
September 30 24.4 24.4 11.6 0.0 0.1 0.6 0.8 -2.6 -0.01 -10.0 -12.6 -11.9 11.6 -11.6 0.0
Total 371.8 97.6 274.3 29.1 49.4 352.7 -41.8 -0.12 * -353.0

Average Year Flows

0.263
ADF (mgd)

Month
October 0.255
November 0.276
December 0.475
January 0.462
February 0.422
March 0.442
April 0.320
May 0.282
June 0.257
July 0.261
August 0.269
September 0.265

FLOW STORAGE INPUTS STORAGE OUTPUTS



Average Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Assumptions:

Bowers Ranch has 24 Acres in use and 40 Acres in total available.

Hoskins Ranch has 24 Acres in use and 60 Acres in total available.

The Preston Forebay has 2 Acres of Surface Area.

Preston Reservoir ranges from 0 Acres when empty to 18 when full with 14 acres of watershed area and Capacity of 235 ac-ft.

The assumed Percolation rate is 100 Gallons per Day or 0.01 Acre-Feet per Month.

Month October November December January February March April May June July August September Total

Rainfall Average Year In 1.20 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 21.48

Rainfall 100 Year In 3.32 5.40 8.79 7.65 4.00 3.40 6.47 2.05 0.04 0.00 0.00 0.00 41.11

Pan Evaporation In 3.14 1.50 1.21 1.22 1.34 2.18 3.18 4.67 6.23 7.53 6.76 5.30 44.26

Month October November December January February March April May June July August September Total

Henderson Reservoir
Effluent AF 10 10 10 10 10 10 80 80 40 30 11 10 311

Hoskins Ranch
Hoskins Ranch Available Disposal AF 10 0 0 0 0 0 0 0 7 16 10 7 50

Preston Forebay
Preston Forebay Influent AF 0 10 10 10 10 10 80 80 33 14 1 3 261

Precipitation AF 0 0 1 1 1 1 0 0 0 0 0 0 4

Evaporation AF 0 0 0 0 0 0 0 0 1 1 1 0 4

Percolation AF 0 0 0 0 0 0 0 0 0 0 0 0 0

Preston Forebay Effluent AF 0 10 10 11 10 10 80 80 33 13 0 3 261

CDCR
CDCR Effluent to Preston Reservoir AF 0 0 0 0 0 0 0 0 88 88 88 88 350

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235 235 235 235 235 235 235 235 235 235 235 235

Water in Storage at Beginning of Month AF 0 0 6 15 25 34 42 27 9 26 22 6

Influent AF 0 10 10 11 10 10 80 80 120 101 88 90 611

Precipitation AF 3 7 9 11 10 9 5 2 1 0 0 1 57

Evaporation AF 2 1 1 1 1 2 2 4 5 6 5 4 33

Percolation AF 0 0 0 0 0 0 0 0 0 0 0 0 0

Water sent to Ione AF 10 10 10 10 10 10 97 97 99 99 99 99 650

Water Applied(+)/Removed(-) from Storage AF -9 6 9 10 9 8 -14 -19 17 -4 -16 -12

Estimated End of Month Storage AF 0 6 15 25 34 42 27 9 26 22 6 0

Preston Reservoir Average Water Balance



Average Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Misc Assumptions
Preston Reservoir 0.00 18.00 235.00

MG to AF 0.325851 = 1 AF Percolation 100.00 0.01

Preston Forebay 2.00

Logical Value for SCWWTP Options 0 Storage Pond 5 4.35 52.17

Logical Value for CDCR Options 1 Storage Pond 6 3.45 27.62 0.80
Logical value for removed henderson and thngys FALSE Storage Pond 7 4.38 30.69 0.46

Logical Value for Rainfall 4 Additional Storage 0.00
Logical Value for Perc 1 Preston Watershed Area 14.00

Logical value for remove preston FALSE Watershed Runnoff Coef. 0.70

Bowers Ranch 24.00 40.00

Preston Reservoir Hoskins Ranch 24.00 60.00

Elevation Area Capacity Elevation Precip. into both Preston Forebay and Preston Reservoir is
(AC) (AC-FT) assumed with full reservoir in all cases due to lack of mapping

for determination of depth/area curves.
325 0 0 325
330 3 5 330
335 6 25 335
340 8 60 340
345 12 110 345
350 16 175 350
353 18 235 353
355 20 270 355

Conversions



Average Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Bowers Ranch

Storage (ac-ft) (ac)
Minimum 0 0
Maximum 0.00000001 0.00000001 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 24 (ac)
Runoff Coefficient, C 0.1

Month FLOW INPUTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) Total Disposal
Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 24.3 13.8 0.3 14.1
November 30 25.5 0.0 0.7 0.7
December 31 45.2 0.0 1.0 1.0
January 31 43.9 0.0 1.0 1.0
February 28 36.2 0.0 0.9 0.9
March 31 42.1 0.0 0.8 0.8
April 30 29.4 0.0 0.5 0.5
May 31 26.8 0.0 0.2 0.2
June 30 23.6 8.9 0.1 8.9
July 31 24.9 24.9 0.0 24.9
August 31 25.6 25.6 0.0 25.6
September 30 24.4 19.2 0.1 19.3
Total 92.4 5.7 98.0

Historic Disposal Data:

Year mg ac-ft

2011/2012 23.1 70.9
2012/2013 31.1 95.4
2013/2014 36.3 111.4
2014/2015 32.5 99.7
2015/2016 31.8 97.8

Disposal Amount



Average Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Facility Name: Hoskins Ranch

RESERVOIR
Volume Area

Storage (ac-ft) (ac)
Minimum 0 0
Maximum 0.00000001 0.00000001 Enter small number (0.01 ac) instead of 0.0 ac.

Watershed Area 24 (ac)
Runoff Coefficient, C 0.1

Month FLOW INPUTS
WWTP Monthly

Flow

Facility Influent

Flow

Precipitation

(direct) Subtotal
Units Days (ac-ft) (ac-ft) (ac-ft) (ac-ft)
October 31 24.3 10.0 0.3 10.3
November 30 25.5 0.0 0.7 0.7
December 31 45.2 0.0 1.0 1.0
January 31 43.9 0.0 1.0 1.0
February 28 36.2 0.0 0.9 0.9
March 31 42.1 0.0 0.8 0.8
April 30 29.4 0.0 0.5 0.5
May 31 26.8 0.0 0.2 0.2
June 30 23.6 6.6 0.1 6.7
July 31 24.9 16.3 0.0 16.4
August 31 25.6 9.9 0.0 10.0
September 30 24.4 6.6 0.1 6.7
Total 49.5 5.7 55.2

Historic Disposal Data:

Year mg ac-ft

2011/2012 26.1 80.1
2012/2013 21.9 67.2
2013/2014 22.4 68.7
2014/2015 55.5 170.3
2015/2016 18.7 57.3

Disposal Amount



Average Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

PRECIPITATION and DISTRIBUTION of RAIN

Used average rainfall to distribute 100-year

SUTTER HILL CDF, CALIFORNIA (048713)

MONTH October November December January February March April May June July August September TOTAL

6.03 12.66 18.27 18.17 15.45 13.44 9.66 3.74 1.13 0.04 0.42 0.99 100

Avg Precip 1.71 3.59 5.18 5.15 4.38 3.81 2.74 1.06 0.32 0.01 0.12 0.28 28.35

10-YR 2.41 5.05 7.29 7.25 6.16 5.36 3.86 1.49 0.45 0.01 0.17 0.39 39.89

100-YR 3.09 6.49 9.37 9.32 7.92 6.89 4.96 1.92 0.58 0.02 0.22 0.51 51.29

100-YR Return Ratio 1.81

Lat 3837 10-YR Return Ratio 1.41

Long 12080

Elevation ft 1586

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca8713

Period of Record : 10/01/1943 to 06/10/2016

IONE, CALIFORNIA (048230)

MONTH October November December January February March April May June July August September TOTAL

Avg Precip 1.20 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 21.48

100-YR 3.32 5.40 8.79 7.65 4.00 3.40 6.47 2.05 0.04 0.00 0.00 0.00 41.11



Average Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

EVAPORATION

Standard daily pan evaporation is measured using the four-foot diameter Class A Evaporation pan. The pan

water level reading is adjusted when precipitation is measured to obtain the actual evaporation. Most Class A
pans are installed aboveground, allowing effects such as radiation on the side walls and heat exchanges with
the pan material. These effects tend to increase the evaporation totals. The amounts can then be adjusted
by multiplying the totals by 0.70 or 0.80 to more closely estimate the evaporation from naturally existing
surfaces such as a shallow lake, wet soil, or other moist natural surfaces.

Source: Western Regional Climate Center, Desert Research Institute www.wrcc.dri.edu
Training Handbook for Disposal of Non-Designated Waste to Land Systems: Design, Operation, and Monitoring , Dated June 2004

Pan Coefficient (Cp) = 0.8 Average between 0.7 and 0.8 as described above
Weather Correction Factor (k) d 25% From Training Handbook: "The reduction in evaporation during a wet year in the wet season only

can be in the 20 to 30 percent range

Zone 10

MONTH October November December January February March April May June July August September TOTAL
Pan Evaporation 3.93 1.87 1.51 1.53 1.67 2.72 3.98 5.84 7.79 9.41 8.45 6.62 55.32

Effective Lake Evap 3.14 1.50 1.21 1.22 1.34 2.18 3.18 4.67 6.23 7.53 6.76 5.30 44.26
100-YR Effecitve Evap 3.14 1.12 0.91 0.92 1.00 1.63 3.18 4.67 6.23 7.53 6.76 5.30 42.40

100-YR Correction Factor included

http://www.wrcc.dri.edu/htmlfiles/westevap.final.html
Pan evaporation locations in the project vicinity were limited. The closest being Placerville IFG and Camp Pardee. Placerville IFG is used because the rate is
slightly more conservative and there is more complete data available.



Average Year Water Balance - Sutter Creek Facilities (Bowers Ranch, Henderson, Preston and Hoskins Ranch)

Using historic rainfall data and CSC WWTP flows, the relationships between monthly rainfall depths and monthly average and peak flows

at the WWTP were used to project the collection systems response to monthly rainfall in the form of response curves which were developed

as part of the 2017 update of the City of Sutter Creek and ARSA Wastewater Master Plan.

Using the monthly average response curve, we determined the average monthly flows that correlated to the 100-year rainfall

values for each month.  The equation of the trendline is: y = 0.0368x + 0.3008.

Resulting average and 1 in 100 year flows and comparison to actual 2016/2017 flows:

Month Flow (mgd) Month Flow (mgd) Month Flow (mgd)
October 0.255 October 0.414 October 0.355

November 0.276 November 0.540 November 0.373
December 0.475 December 0.646 December 0.532
January 0.462 January 0.644 January 0.997
February 0.422 February 0.592 February 0.946

March 0.442 March 0.554 March 0.500
April 0.320 April 0.483 April 0.537
May 0.282 May 0.371 May 0.310
June 0.257 June 0.322 June 0.297
July 0.261 July 0.301 July 0.279

August 0.269 August 0.309 August ---
September 0.265 September 0.320 September ----

Average Year Flows RP100 WWTP Flows
Actual 2016/2017

WWTP Flows

WWTP Monthly Average Day Flow Projected by Monthly Rainfall Depth
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