FRESNQ COUNTY PUBLIC HEALTH LABORATCRY
1221 Fultton Mall, Fresng A 53741 P, Box 11867 Fresng, 04 94775
Phonc: [65E)45-2407  Alt Phonc: (ES945-3397  Fax: (559453580

ELAP Certification Humbar 1588 James J. Spol=doll, Labaratory Dlractar

O7F0G-DE1ad @z 812007 SN2 11:05 AN Jenlfer McPhatridge
Lab Mumbsar Apcqunt Dale Aacalved  Date Collecled  TIme Callettad Caflectonnspeciar

SystomType: 2

Ken Schmiel & Azzosiates Sarple Type: Routlne
6 W, Shaw St 250 Yatar Sys
Fresno,Ca 037

ansus Trasl:
Ata: Ken Schmidt Well Numbar:

APN:

GENERAL MINERAL, PHYSICAL & INORGANIC CHERISTRY ANALYSES

Analysle  Ztorsl ¥ Resull Flag ML DLE . Ehemist Date Analhpsed
frsenic 01002 B0 gl 19 yrgil 2 il E. Lannan, PHC B L2007
Iren 01045 =10 pgiL 200 L. 100 wgil 5. Staslkanls, PHS SAraT
MR T AN e = 01ass <20 il B0 el 20 gL E. Lannmn. PHE B 42007
5.EL, QIISE 240 pAmbdyEm ol grnecm 20 gmhalem K. Lor, PHE BH07
Fludvlds Ri=E 4.1 mglL . 10 mgiL 0.1 maL L f=zadousian a1 20y
Mitrate [lan) 71850 &1 mgiL 44 mgl 24 mgL L. Assadgurian aM,20407
=3 am0s 704 Gid Unils K. Lar, FHEC A1r20d7
B F7] FCaan 180 mg/L 500 Mgl 1 magiL K L, FHE o By 2 (el ¥

MEE = Maximum Centaminam Level -
OLF = Betacton Leval for Reporting ‘f ’gﬁ FLA et
QNS = Quantity Mot Sufficient for Anafyals Diractor 7 Ghermistry Suparvisot ¢ &5 Dllieal

MTP = N Teet Paffarmed on Sampike
Fleg = *High" If Aeault Excesds MCL Dale Reported: nﬁmurznn?_



FRESNC COQUNTY PUBLIC HEALTH LABORATORY

<3 Puton Melf, Fresea Co33721 P4 Box 11807 Fresne, A 25770
Phuri; (S5EWES-5407  AJL, Pione: (S59HA533TF  EAX: (GLEddG-3s0l
Liabo af Callfarnia Labaralary fesradiladicn Pragram SenificeBan Mumber 1888
James | Spalscal, Laboralory Direcksr

QTHG-peTa4 B fA0HEF EHh2ANT 11:05 AM Jenifer MePRebrldye
LaksMumibiar Liaig Rpsoived Oale Cedlecied Time Collected follectoninspestor

Ascount 18212
Systcm Type 02

Ken Schmidt & As=ociabes Sample Type 01
BOD W, Fhew Tl 354 Water Sys #
Fraone, 00 937 Cansus Tract

. Wl Numbar
Litta: Kan Schmidt 2PN

RADICLDGICAL YEST RESULTS BY EFA METHTO S00.0

Dale Data
Analvsis Re=ull (pCLL} C.E. (= p=li5) ML Prepared  Analyrad Chemist
droen Alpha 48D 143 i el I FHERAnT Ladesn sssadourian

_ Analyst: ﬁ; i ﬁ,z'?:’z:--u+-;.{:._

DteReported: 7 £RA07



FRESNCO COUNTY PUBLIC HEALTH LAEGRATORY
12321 Fullon Mall, Fragne Co 23721 PO, Box 11887 Fresna, CO B37TS
Fhono: (BER446-3407 Al Phoned (55803397 Fau: [(55945-3650

EL&P Gortification Number: 1858 Jamea J, Spodsdefi. Labgratary Direslar

OFOE-E14s 18212 &M,/2007 St T 10 PM Jenlfar hichherldge
Leb Mumibcr Aocount o Data Racalved  Dpte Sollocfed Time Collested Colkectarins poetar
SystamType: 02
Ken Sehmidt & Aszocletes Eamplc Type: Routine
600 W, Show Sie. $250 Waler Sya ¥:
Frazno,CA 43704
Cenaud Tract:
An: Ken Schmidt Wall Humber:
AP

GENERAL MINERAL, PHYSICAL & INCGRGANIC GHEMIE‘i’H"l" AMAL‘I’QEE

Analyala Sorel ¥ Aesull Fleg __HIEGL DLR Cheenlet __ Date Analyzcg
Hr==pis oo 33 prgil 10 yrgi'L 2 pglL E. Lennon, PHS A 42m7
Irqm F 045 2700 L A00 1L 1l 5 Slasikonig, PHC BTE00T
rangAnNRss HOER 20 L B gL 20 pgfl E. Lennon, PHG i P
B.E.C. iliET 237 pinhofzm &J0 pembo'cen 2 pmilaiSin K. Lar, PHG BM2007
Fluotde (155 0.1 gL .0 mglL 0.1 el L. Aasadourlan BAA00T
Mitrale {I5al1) 550 3.4 moil 45 el 2.0 mglL L. Asaadouran B1300T
rH m1403 7.00 5td Lnil= K. Lok FHC &./20n7
TO5 Taanm 20 Mgl S04 ML 1 ma/'L K. Lor, PHC ES2007T

ML = Marimum Contaminant Layval f LEL ,
DLRA = Datection Layel fer Aeporting JJ; J Pk
QNS = Quanty Nat Sutlicient for Anakyslz Director f Ghemistyy Supendsorf QA Officer

NTP m M Tzt Performed on Sample
Flag = "High" If Reoult Excesds MCL Date Reported: D&2052007



FRESNO COUNTY FUBLIC HEALTH LABORATCRY

1221 Fulicn Mall. Frasno 04 85731 B, Box 11357 Fresno. DA B3 TS
Fhapa! (3599452407 Al Fnone: JBERE A5-197  FAK: (555)335-45H1
Stale of Callfornla Letaratary Aoorcdtatlon Pragram Carfalcatkn Mumber 1888
daire J. Spalsdal, Laboraony Dinssor

O¥0e~08143 afrde i iy 200 2714 Fiil Jeniler MePhatidge
LabMumber Dale Reepdred Date Solleeted Titte Calbectad C-allecioeinspector

Apcount ¥ 18212
Systam Type 03

Ken Schmidt & A==ocistea Sampkes Type O1

B0 W, Shaw Ste. £250 ’ Yrater Sys ¥

Freano.t:g, 537 Canaua Tract
WeE] Clusbar

At Kan Echmidl AP

FADIOLOGICAL TEST RESULTS BY EFA METHOD 9040,

Date Oale
Anah=ix Begutt (pClil}  &E (£ pCifS}  MCL Prepared fnalyzed Chetnlst
Gross Alpha 440 012 1B B2007 THERq0T Larlgaa saadcarian

Analysl: ,{i—. Sod ﬂ,-fﬂﬂ-d_._{".la—-__
. Dal=Repested: WE20T



FRESNG COUNTY FUBLIC HEALTH LABORATORY
1221 Fulton Wall, Fréms CA 83721 PO, Box 11857 Freeno, TA 33775
Phang: [453)445.3407 AH Phone: (B69W46-3397  Fax: (550)445-53530

ELAF Cortiflention Mumber: 1ELH James J. Spol=doff, Labaralory Dirtclor

Orle-0g142 1g212 E1/E007 RR2007 335 P Janlfer MePhelridne
Labh Humber Apcound # Daile= Becmived Date CoBecter ThEra Collacted {.‘ulia-:tnr.ﬂnapmr
SustemType: J2
Kew Senmidt & Asaaalaies Sample Type: Aowiine
B0 W, Shiyw S, 250 Water Sy &
Fraanu..C.A 3T 04 cansus Tract
Atm: Kan Schmidt !l Humber:
AFHN:

GENERAL MINERAL, PHYSICAL & INORGANIC CHEMISTRY AMALYSES

b naiyala Storet#  FAesult Flag MCL OLA Chamlat Date Anahzed
Ar=ernic a1aaz 23pal 14 rgil 2l E L&mnon. PHT 51 L2007
Iman 1045 <10 'L o0 g 100 poil 5 Sta=ikanis, PHC aFraay
Manganesc i [IEH 20 gy lL 50 gl 20 gl E Lgnnon, PHC GA L5007
SEC. ik 1L 280 prmborsm B0 priticm 20 pmbaleri K. Lear, PFHC EM 2107
Fluorkda el 1] | =f.1 mgiL a4 ML 0.1 mgL L. A&=d0LUNAn Bsalny
MItraNa (lan) TEASD 20,0 moiL AE mplL 2.0 mglL L. Aseadourian G507
pH am03 B3 5id Unks K. Lor, PHC 51)2a0T
TS 7IE00 230 mgyl 3 mo'l 1 mgflL K. Lar, FHC aEH07

MCL = Maximum Comtaminant Leyed . f ) .
DLA = Detecton Lavel for Reporting Mt Flrlabntd

LiMS = Quantiy Mak Sufflclent for Analysis = p— I Yo ol
MTR = Mo Tes1 Ferformed on Sampla Director / Chermistry Supenrser T

Flag = "High" I Rezult Excesds MCL Date Reparted: 2002 0T



FRESNOQ COUNTY PUEBLIC HEALTH LABORATORY
1221 Fullon Mall, Fresno CASdT21  P.Gu Box 11867 Freane, O SGT08
Prarc: (534453407 ARt Prare: (55945-2257  FAH: (GEE1946.3580
ALz of Calfomia Lakaratary Accrediattan Frogram Coedificalan Moenber 1588
WA . Snode]off, Lakreatary Drcetar

AH2007 BA0r 2007 a-3E FM Jenifer Wic Phedridgpe
Labblumber Cale Aeceived Dalc Collected Tirme Godlecied Collectornspecior

Arcainl 18212
Sy=zlém Type 02

Ken Schmidt & Asspcigics Sample Type A

B0 W, Shaw Sta, $250 . ) Wiatar Sym ¢

Feegno,C4 &304 Cangue Trecl
Yiadl Humnber

Attr: Ken Schmilde AEH

RADICLGGICAL TEST RESULTS BY EPA METH{IO 900.0

_ Data Oata
Brialysis Resull (pCifl}  CE. [£pCi'S]  MCL  Prepated Anatyzed Chemlet
Gress Alpha 4.0 a1y 15 Algi20a7 TIREDAT Larlesa hecadcusian

P o P A—

CatcAcpored:  THQMI?



FRESHNO COUNTY PUBLIC HEALTH LABORATORY
1221 Fullon MaH, Freano CASS721 PO. Box 11867 Fresno, Ca 93775
Phone; (BEAMAG3407  All. Phone: 558)445-3357  Fax: (55501455580

ELAF Carllllcpilcn Humbgr: 1884 JamiEs L. Speeleder!, Laboratory Director -

org-HEiad 1212 BT a0 11 134 ARE danifer hePheiridge
Lel Numbar Account & Date Aecaived  Bate Collacied Time Solecicd Collkectarinepaclor

SyalemnTypa: 42

Kezno Schmidt & Azsackates Sampa Type: Routine

G0 WY, Shaw Ste, #2580 wralar SyE
Fresho, CA o857 0d

At Ken Schmldt

Bensus Tractk:
Wedl Humber:
APN:

GENERAL MINERAL, PHYSICAL & INORGANIC CHEMISTRY ANALYSES

Apalyala Storet ¢ _ Resylt Flag LiCL DLR | ___ Chomist Dale Anzly=ed
Arscnic 11802 5.2 vol 0 gl 2 pgil E. Lenpgn, PHG B 42007
Imn 41445 <10J pgil 00 poil 1D Ll 8. Staglkonls, PHE B2y
Manganesa d1056 <20 L Sl il 20 gl E. Lepmon, PHE SIEN-ilrrg
8 E.C. CifaTr= ] 270 kb K] prmheom 20 jrmbgdsm K. Lar, PHC BT
FluoHds anes51 1 mgfL T4 mgll a1 mal L. Assadourian BrI3EHI7
Mitrate {lon] T1850 1 mo/L 45 mpglL 2.0 mgiL L. Assadourian BHHNT
pH 404~ 665 Sid Undts K. Ler, PHG Bl T
TDE 040 180 mgiL 500 molL 1 mgfL K Ler, PHG BT

MCL = Maximum Gomaminani Level : [ .
DILR = Detectlon Lavel for Raporling J’GL Pt

QNS = Ganttty Nol Sulflelent for Analysis " -
NTE = Na Tesl Performad on Sampls Diraclor/ Ehtmrﬂtnr Supervliaor f QA Gllicer

Fiﬂg — "Hi.ﬂh!l If Besull Exceeds MEOL . Date HEpﬂll'tEd: W otel kT DT



FRESNO COUNTY PUBLIGC HEALTH LABORATCRY
1271 Fultan Mall, Fre=no CA 9621 PGy Box 11847 Freara, GA SE775
Phong: E53|445-3907 Al Phane: (553441537 FAK; (5549)145-35A0
Skalg of CaNfaTie Ledaratory Accrediation Prageam G=nifimtion Hunibar 1680
WA . Spolsdoff, Leboracary Direckar

Ci7 OE-161 d1 Ry BQa/207 11:34 AM Ja@nifer McPhetridge
LabMumber Date Hacehrad Dais Collected Teme Caollected Collecton|ns peotar

Account # 18212
System Type 0%

¥emn Schmid] & Assaclatas Sample Typa @
G0 ¥, Shaw Sio. ¥260 Yrabet Sy &
Frasng, 54 93704 Consus Tract

. Well Number
Artnm: Ken Schmidt ARH

e —

RADIOLOGICAL TEST RESLLTS BY EFA METHOD SD0.0

ml:] | Cate
AnaAlysis Resull (pEll)  C.E {xpCit5)  KICL Freparad Analvzed LChemls|
Grogss Alpha ] (iR 15 BARI0T TR 30T Larissa A==adourian

Analyst ﬁ:iah_ -FrE-;-.A_

DatcHAcporied: P20V



FRESNO COUNTY PUBLIC HEALTH LABORATORY
1221 Fulten Mall, Fresno ©4 33721 PO, Bax 11467 Fragng, o 33775
Phiewe: (53545-3407 ARk, Phone: (6EOR45-3397  Faw 15504453564

ELAE CertMicatisn Mumber: 1838 James J. Spolsdodl, Laboraloty O estor

07 CH-0R 1 413 15212 &1 2007 SrE0rE007 1845 PM Jenfier McPhetridga
Lab Muchbey ArsEount £ Bate Betcived  Datc Collested  Tiee Sollactad Collanianinspoctor

SystemType: 02

Ken Schmidl & Associates Sample Type: Houtine
GOD W Shaw Ste. #250 Water Sya &
Frasno,G& 83704

Canszus Traet
Atn: Ken Schmidt yooll Numbs=r

APM:-

GENERAL MINERAL, FHYSICAL & INCRGANIC CHEMISTHY ANALYSES

__ Analysis Starel ¥ Aaaull Flag MCL OLA Ehemist Cate Analyzed
areanic 010012 122wl High 10 gl 2 pyll E. Lannon, PHG & 3007
Izl Q1045 =100 pryl 0 sl 100 pol 5. Staslkonta, FHS 62007
Nlangan e mMass 24 /L 50 yrail 20 /L E Lentim, FHC E1 472007
SEL. opoes 1130 grndeoem MEgh B0 prhedcm 20 @mholem K. Lor, FHE Tale LI
Fluorids arast <01 mgil 24 miL 0.1 mal L Ascadourian AH207
pH aca3 BT Std Unh= K. Lor, PHG T 11
09 pv=liy WED Mgl High 50 moL 1 migaL K. Lor, FHG IS0 7
Nifrate fon) TTAS0 =2 O gL 45 mal 10 mglL L Azasclaucian Sz T

MCL = Maximum Contaminank Lewal . II,’.' f .

DLR = Detection Level far Heporling ' o b i AL

QNS = Quantity Nel Sullicient for Anelysis
NI = Na Tesl Parformed an Sample
Flag = “Hlgh* I Result Exceeds MCL, Oalx Reported: OCR007

Diractor / Shembtry Supenvieor MO8 Gificer



FRESNO COUNTY FUBLIC HEALTH LABCRATORY

12& FizHiem MAlL Fresno G2, 33720 FA. Bax . 166T Fossno, OA BT
Phans; (S5AH45-5407 AL Phones |SESA46.3397  FRO: [Badds-a5E0
Ziat= af Galifarnia Labarabary &eceditsilon Prosgram Certiieation Number 1550
Jarows J, Spaladull, Labarphany Olpssior

d'MG-08140 ar20a7 SiE2007 12:45 PN den Her MeFheirdge
LesMumhbsr Oate Redrived Date Crdlpzied Tima Soflected Coflaclarinepactor

Aocount # ig21a
Eyglemn Typs 02

Ken Schmidt & Axsociabes Salgla Type M
EOR W, Shawr Sta ., #2751 Waier Syx 4
Fraano,Ca 93704 Consus Tracl

. gl Mumber
Attm: Kan Schmid) APH

RADICLOGICAL TEST AESULTS BY EPA METHOD 30:0.0

Date  Data
Analysis Aeswlt [P0 CE (& pSifg]  MCL P rapared Analyzed Chemnist
Groes Alpha 4.0 1.2z 1% 443007 TA2a0T Larissa As=adouriam

ANBIYEIE ot wsa— .#Fﬂ_'_‘—'-‘{i——-—

DatcAcported: 7207



FRESNO COUNTY PUBLIC HEALTH LABORATORY

1221 Fulton Mall, Fresne $A93721  P.O. Box 11867 Frosno, CA 33775
Phme: (S59H45-3407  AlL Phens: [555]4d5- 1307 Fac: (G ME5 0]
ELAP Cartificallon Mambar 1846 Jamag 4. Spolsdolf, Lahoralory Trector

G DE=0e133 1agie BM S2noT SPEQMQ0T 1315 P Jeniler MePhetrdoe
Lab Numbear Aocount # Date Aaceived Cale Caollecied . Time Codlecied Collactarinepactar
SyctemType: 02
Kon Schmict & Aseociates _ Fampla Tvps: Routine
£00 W. Shawr Ste. #2650 Wiatr Sys o
Frogmno,Ca 93704 Cansua Tract:
Atn: Kan Schmidt Wall Mambar:
BPN:

GENERAL MIMERAL, PHYSICAL & INORGANIC CHEMISTRY ANALYSES

Analysis Slarel ¥ Fheap|l Flag CHEL OLA Chetnisl Jate Anahyesd

AT e i (eafn]trd 23 il 10 wolL 2rgh E. Lennmon, PHG BH 42087
Ieen (afafil 4 =100 pgfL A0 il 100 il 5. Stasikonis, PHC BTEROOT
[FEDRELE T o1 055 <20 pil 5 gL 20 'l E. Lenngn, PHG B4/ 2AT
s ELC. mnzs 1050 pmhoom High 900 pmhbofsin B ganhedcin K. Lor, PHE B RanT
Fluoyide RG] <k mgl 2.0 mgL 0.1 mg L. Amgmdourian 2007
Mitrate {lon] rglil] 133 mglL 4% mgfL 2.0 mglL L. A==y epiarian Et2007
rH 1144k A.G0 St Unite K. Lor, PHC =g feeldlupry
TOS TaMK) 1030 mgl High K0 el 1 mgi K. Lor, PHC BERO0T

MCL m Maximum Conteminent Level ,JE ||' j .

DLE = Dekectian Leve| {or Reporting o L L

QNS = Duantity Mot Sutticlent for Analysis Dbrector f Chamislry Supervisor / 24 Offlcer

NTF = la Tast Periarmes an Sample
Flag = “High" i Agsult Exteoss MCL Date Reported: DE/20/2007



FRESNO COUNTY PUBLIC HEALTH LAEBORATORY

1221 Fultam Mall, Fresno CA 53721 PO, Box 11867 Fresno, Cé B
Fholie, [GS§445-9307 AL Phona: (559058597 FAX: (G551036-3580
Slare ol Caldomia Labosstany Accradilatzn Pragram Corifkestian Meenbor 1558
James ), Bpolsdoll, Laboratary 2irgcbor

17049-081 39 M 20T S0 T 1215 P Jealley MePhsifdge
LabMumber Date Aesse ved Cate Bollacted Tirmea L-allocted Codloc larvirmagedlar

Ascount 18212
System Type 2

Ecn Schmidt & Aa%oclates Sample Type O1

BI0 W, Shaw 5ic. #2560 Watar Sys 2

Frasna, 4 9574 Cansus Traol
&l Mumbar

Atim; Ken Schrmudt APN

RADIOLOGICAL TEST RESULTS BY EPA METHOD 300.0

Late Date
Anmalyaia Raault{piily  GE =pfas;,  KCL Prepared Analyred LChemist
Gross Alpha 7.5 [1 Jeta 1B Euide 207 T 0T Larleaa zaadeurlan

Analyst: By a-w _-rf:,;'z:-'- -"--r'l.’:r— -

DatcReporbed:  FrEcdy



FRESNO COUNTY PLIBLIC HEALTH LABORATORY
1221 Fulton Mall, Freano CA 53721 P Box 11887 Frosno, A F3707S
Phona: (BEQM46-3407 BN Phone: [555)335-3397  Fact: (55944536041

ELAF Cartllcation Number: 18488 James J. Spoladott, Labgratory Direstor

dT¥dE=0R134 1212 [Hald &fA0r2007 2:45 M Jeniler MePhetddge
Lab Huimber Aosount & Date Aegeived  Dmle Collacked  Time Collected Collsetainepactor
SyatemTyps: 02
ken Schmidl & Astoclates Sample Type: Aouline
BOO W, Shaw Sta. #2500 Water Sy= &
Froswe, A 3370 CenslE Trat:
ALl Ean Sehmbdt Well Nutmbar:
AP

GENERAL MINERAL, PHYSICAL & INORGANIC CHEMISTRY ANALYSES

Anmalysis Stared # Result Flag RICL __ oA Chemitt Dale Aralyzed
Arssnle 100 ez pil 10 gl 2 il E Lenonon, PHE AM4a007
Iron 1046 <100 argil 37 pglL W0 gl % Stesikenis, PHC &742007
Rlangaiseas Q1456 <30 pgil A0 gL 20 pglL E. Lannen, PHD 8142007
SELC. OS5 248 gmhoith 6 emheicm 20 prmhoic K. Law, FHEG M 2ag?
Hucride nEasi <(,1 mqiL 2.0 magiL .1 mgiL L Akandaarian 12007
Nhxatw (lon] 718ED 255 moil 45 gL =1 ma/'l L A=s=zadririan 6M 2067
pH [i[eS]0E B.Ed S1d Unks K. Lor, PHC BM2007
DS TEA0G 210 mgiL B0 /L 1 ml K. Lo, FHEG RISHDOT

ML = Meximum Conlaminant Level 1y .
UOLR a Delecton Leval for Aepracting JJJJGJWM

S = Quantlty Hot Suificient lor Analysis T O
NTP = Ma Teat fertormed on Sample Dlrecter / Chemisty Supctvisor/ @ cet

Flag = "High ' If Rezult Exceads MCL Date Reporlad: 06202007



FRESNG COUNTY PUBLIC HEALTH LABORATORY

1221 Fylgn Mall, Fresno GA 23721 P.O. Bos 118587 Fresno, G4 23776
Plyarm; E95-3407 At Phena: (559152397 FAX: (EET]435-35H0
Siale of Calilornia Lalsrabesy Accredtailcn Program Sartficatien Number 1888
Jaires J, Spelsdol], Laberatery Diragzor

7608 =8 G127 o O 2-45 Phl Jenlfer MaPhatridge
Labburber Dats Racshnad Daie ol lseted Time Gpllecled Coll=cloMbepector

Agaount ¥ 1B232
Sysdeln Type  d2

Ke=n Scehmid] & A=soclates Sample Type 3
B W. Shaw Sic. #2560 Wigter Eyg ¥
Frasnn, CA 3704 Canaus Tract

. Wall Numb-ar
Aln: Ken SGheridl BPN

RADOLOGICAL TEST RESULTS BY EPa METHAD w000

Cale Cate
Analypele Raguli (pSbL)  C.E {xplirs)  RICL Preparerd Analyzad Lhemist
Gross Alphe | n.14 1B Bdra0T TE2T Larleen Assadourdan

anahret: d:’f:.-v' P -a-ﬂf-'-g:'-- ...-f_

DatcReported:  PIBAMHIT




FREESNO COUNTY PUBLIC HEALTH LABORATORY
1221 Fulton Mall, Fresno CA 93721 Pud Bod 11867 Fresns, A STTE
Phoise: (55944534407 4, Phone: (B58)446-3308T  Fau: (S558)845-1580

ELAP Carilise Uaen Mum bars 1898 James .. Spol=doill, Labovalary Hrector

0T05-0913T 18212 51T SA0/2007 130 FM Jentter McPhatridge
Lab Mombet Becount ¥ Oata Rogoived  Dafs Collectsd  Tima Sollactad Eollepmefinspechos

SystemType: 12

Ken Schmidt & Associates Sample Type: Aoutng
g WY, Shaw Sle. #2350 ater Sye ¥
Froesno A 832704

Cansus TRk
Attn: Ken Schmidt Wall Numkbser:

APM:-

GEMERAL MIMERAL., PHYSICAL & INORGANIC CHEMISTRY ANALYSES

Anehysis Storet ¢ LT _Flag BIcL OLA __ Eheamist Dalc Analyzcd
gl D2 .2 pgl 16 pgl 3 il E. Lennon, BHEG B 42007
Irah o1 (5 1D gL 200 polL W0pgl S Staslkonts, FHE BT O0T
banganeag #oss =) amiL 50 el 20 porl E. Lehfiowl, FHE 51 H2007
5.EL. 00rds 110 pmhodern High 900 pmbovizm 20 amboem K. Lor, PHE EH/2LDT
Fluorids M1&61 1,1 mal 2.0 myr'L L1 gL L Assadourizn BH 2007
Nitrata (lon) TEE] 10L1 rgeL 48 mgiL 20t L. Besrdourlan BHS2007
pH P43 6.97T 31d Unikta Yo Lor, FHE g 2007
TDS o0 1108 mgL High  s0omoll 1 mgL K Lor, FHE Eli2007

NCL = Kaxtmum Contaminant Lavel -i' .
DLR = DetecHon Level for Reporting b0 LA
QM5 = Juantity Not SuMelent for Analysis Direcler { Chemistry Superdzor QA4 Officar

NTP = No Test Perfarmed oh Sample
Flag = 'High' [f Result Excesds MCL Datc Repored: 06202007



FRESNO COUNTY PUELIC HEALTH LABORATGRY

1221 Fultan Mall, Frasno CAEET21 PO, Eox 11BAT Freany, Gh E5775
Phanc! |SEEAREE3I0T AL Phone: (B5T0 443397 Faod (559995-2360
Sikaig nf Cmifomie Labargtory Acerediaban Frogram Cedilcalion Humbar 1668
Mk ol Snnkdot, Laborabary Qirector

OYDEDB1ST sy BT 1:30 Fid Jenlfer MgPhotndoe
LabMurmer Date Razelvad Oalc Colkected Time Collecad Colleeterns pectar

Accouant # 1g212
Sustem Type O

Ken Schimidt & Lesoclatas Fampla Typa O
B0 . Shaw Sle ¥250 water Sva F
Frasno, oA 25704 Cenzul Tract

Wi'cll Mumber
Albn: Ken Schimidl ABN

s

RADIOLOGICAL TEST RESULTS BY EPA METHOL $00.0

w11 Cate
Analyele Result (L] C.E. [ pClS)  MCL Frepared Analyzed Cheiniad
Gros= Alpha 3.0 0.z 15 ardr10T TR T Lars=sy A==8dadHan -

Amalyst: - R _.F;E.}-'.—u—i.._—

DaleAepartad: TSR



FRESNO COUNTY PUBLIC HEALTH LABORATORY

1221 Pulton Mall, Fresno CA 93721 P.0. Bax 11467 Fraena, CA 95775
Phane: [F9-45-207 Ak, Phone: [555]446- 29T Fau: (BESWCE-IEA0
ELAP Cextificatian Humhber: 1858 James J. Epolsdoif, Labgestory Direcher

07 10-14583 19212 1aM200y T 120 AN Jdenifer MePhetrige
Lab Mumbar Lecaunt ¥ Cols Reeqived  Dote Collecled . Time Collesley Calkectarinepactar

SyetamType. 3

Wen Schmidt & Associabes Gamgple Type: Qihcr
GO Y. Shaw Sta, #2850 Wialor Sys #:
Frasne,CA 33704 Cataus Traet!
Allr; Kett Setmldt Y53l Numbsr

APH:

GENERAL MINERAL, PHYSICAL & INORGANIC CHEMISTRY ANALYSES

Analysis Eibar el ¥ Hasukt ~ Flag _ MCL CLR Chednigt Data Anahrzad
Arsanic d1aaz w2 gl 10 poil 2 wgl L. lckes, FHC: 1172007
Iran ) LR =1 O prgyil 3 wrail 101 rail L. Ax=adauriah 27
MaTyanegs alass w3 el 50 ol a0 pgik M. [ckas, PHC 11 73007
S.ELC. ampIes 525 rmhatem A0 pmbakin X Ambasm K. Lar, PHG 10r2raga 7
Flucride anes1 02 mgrle 2.0 gL 0.1 myglL L. Assadaurlan TvadT
Miirste @on) 71860 19,5 mgL 45 maf. 2.0mgl L. A=aadoaurian 127
pH ; 003 6.3 Sid Unite K. Lor, FHC: 1LvarAMT
TOS F0a00 420 mgL 00 mrL 1 mo/'L K, Lor, PHG 10AHKI 7

MEL = Maximum Conkaminant Level r j :
OLA = Detectlon Lavel for Reporting Lt
AL = Action Level Director; Cherlatry Suparvisor J QA DITTeer

QNS o Quantity Mot Suffictent for Analyals

WTP = W& Teat Performed on Sample
Flag = 'High” If Result Exceads MCL

Dale Aeported: 1001502007



FRESNO COUNTY PUBLIC HEALTH LABORATORY
1227 Fultom féall, Fresra GA 93721 P4, Bax 1 TEET Fresno, & 506105
Ple; (553M45-3407  AIL Phoncs |S55A45.3397  EaK: {GES] - 3600
Saale of Lallfornia Leboratory Acgneditstion Pregram Sertificatlan Mumber |BEE
daites o, Spedladar, LAbark gy Jiractar

ari0-14843 11 2007 SETROGT 10:20 Al Jenlfer MocPhetridge
Labdlumibes Oabe Resshred Data 2 cAlscisd Time Gollected frollEclaninspestor

As ot ¥ 18212
Sy=lcm Type= 495

Ken Schimidt & hacociates Sample Type 209
S0 W, Shaw Ste. 2640 ‘Weorter Sys ¥
Fresng. A SaTHM Cansus Tract

Wall Number
Adln: Ken Zthimildl APN

RABIOLOGIGAL TEST RESULTS BY EPA METHOD 900.0

Oata Dalm
b realyele Aeaultpall)  C.E.{xpCiS)  GICL Prepared Analyzed Taharn!sk
Gro=3 Alpha =1 14 19 1022007 W26 T Sal Balzano

¢

Analyst: ) ':l“}f“?;-_wJ
DateFepared: mﬂs.lmn?-":;, '




o'r10-14864 112 10M1 /2007

QST I00T

FRESNO COUNTY PUBLIC HEALTH LABORATORY
1321 Fulln Ma@, Fre|aho CA 95721 PO Bax 11867 Frasno, LA %3775
Phone: (B53)45-3007  AlL Phene: [559]405-3307  Fax: {556)d45-3550

ELAFP Certificalion Humber: 143

James J. Spalsdedl, Laborateny Diraclar

10030 AM Jenifar McPhetridge

Lah Number Account & Crale Hecs|yed Cate Colleclad Tima CHIpedad Sollsetoninspecor

¥Ken Schmidt & Azzocletes
SO0 W, Shaw She 425
Frasno.CA 83704

AHN: Ken Schmidt

SystemType: 54
Fample Type: Hher
Watar Sye F
Census Treol:

W'l Mumber:

AP

GEMERAL MIMNERAL, PHYSICAL & INGRGANIC CHEMISTRY ANALYSES

Anahrala Sorat 8 _Aesuit Flag MCL OLH Chanuet Data analyzad
Avaenlc T oz <2 pgil 10 oL 2 yrgil M. Ickea, PHC 1041 72007
Irain 11045 <10 vl 300 ymgL 100 gl L. A=sdaurian grtkhelilnpg
Mangamae d10E5 <& il S0 vl 2 ol M. Icke=, PHC 101 Ty
S ELC. LI k2] EES prrihartsm A0l ymhcm 20 pmboicm K. Lar, PHC 100ARaa’T
Flunorida Q0551 L1 mgil 2.0 mgiL 0.1 mgiL L. Assadourian e ptdelopy
Nrxgle [lan) ral: S 17,2 magiL 4 mglL 34 mgiL L. Aseadeurlan 1graagT
pH Qa0 s 7.01 9id Uniis K L, PHE mafaonT
TTES O340 S50 gL 510 mal. 1 mogl K. Lear, PHC 132007

ML = Maximum Contaminant Laved

DLA = Oetectian Lesywel for Reporting

AL = Action Lewel

QNS = Quantity Mat Sufffclent for Analysis

NTP = He Test Performed on Sample
Flag = "High" Il R&3ull Excesds MCL

L foni

Olrector f Chemistry Supervisgar/ QA Offleer
Date Reported: 1M19/2007



FRESMNO COUNTY PUBLIC HEALTH LABORATGRY
1221 Fultan Mall, Fre=no £4 837 P.Q, Box 11867 Frasno, GA 83775
Fhonee |553|345=3q07 4K Phane: [SEEMAFIET  FAK; (G53H45-2240
Gkadg ol CadloTilE Labaratory fecrediaian Pragesm Cerificalion Hurtbee 1558
wtamaes o, Spdoff, Leboredory Olreebar

071 0-1qAA4 102007 BaTI00T 10:20 &AM Jenlier WcPhetridge
LesxMumbsar Baic Aecéived Crale Colkesbed Tirmee Collected Codlecdar inepaetor

Account # 14212
System Type 29

Hen Schmidl & Assocldles Sanple Type 98

B W, Shaw Sig. £250 Waler Zys

Fraano,Ca 877104 Consus Trocl
Wall Humier

aitn: Kan Schmide 2PN

- —_—

RADIGLOGICAL TEST AESULTS BY EFA METHCGD A06.0

Date bate
Analy=is He gkt [pHuL) C.E i philg]  BCL Prepared Anghzed Chssist
Gross Alpha 1.4 415 14 10212007 1252007 ] Sal Bakans

byl @ Q,_w-ﬁ_,fﬂ

DateRpporied: 102652007
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FRESNQ COUNTY PUBLIGC HEALTH LABQRATORY
1221 Fultan Mall, Fresno &4 53731 B3 Bax 11567 Fregno, TA 53773
Phens: (E53345-3407 AN, Phono: [585)446-33087  Faoc {558)445-3360

ELAP Certilicalion Murnbsar: 1888 James J. Spolsdoi, Laboratosy CAractor

471 0138485 18212 112007 SaT2007 10; 40 AR JehFar MGFh-E‘Irll:lqE
Labh Mumhber Accounl ¥ Date Rasshmed Daig Coljerted Firme Coodlestesd Collactoiinspestor
FrslomTypo: 95
Ken Schmidt & Ansociates Sample Type: Other
A W. Shaw Ste. #2550 Watar Sy ¥:
Freano, CA 93704
Canaus Tract!
Attn: #¥an Schmidl Wial| Humber:
APM:

GENERAL MINERAL, PHYSICAL & INORGANIC CHEMISTRY ANALYSES

hraryala _Sloret ¥ RAexult g MGL oLA Chemist  __ Dwte Anahmed

Arsarlo 41002 =2 pmfL 10 gl 2pgl hl. Izkes, PHC 1972007
Iron 1 45 <lpd gl A0 it 10 ol L. Aztadalirian 12007
Manganc=c Crl DE:5 <20 Ll B0 gL 20 pgfl bl- Iches_PHC 1A TR2a0T
5.E.5. MQO5E  BOE pisiaem 500 prnhodem 2 mhaskm K. Laor, PHC 10242007
Fluarida (L .1 meyl 2.0 moglL 0.1 mggiL L, Aasedourian 1 3ngT
hlitrale fLon) ra bl 204 mgl 45 meyll 2.0 mg'll L. Asgadourtan pLiledpdulLg
pH L0403 718 Std Linils K. Lor, PHC 10220nT
TOS PIGDE 310 mal S0 mpiL 1 mgiL K. Lor, PHE hAZANT

MCL = Mazipuem Contaminanl Lawel [ 'ﬁ .

BLR = Detection Level for Repording J/ LA A

AL = Action Level

Direclar ! Chemlatry Suparvigor f QA Offlcer

GHS = Quanlly Mot Sufflcent for Andlyss

HTF = Mo Test Perfarmed on Sample
F|H.l:.| =

Dale Reported: 100LRZ007
“High" H Aesult Exteeds MCL



FRESNO COUNTY PUBLIC HEALTH LABORATORY

1221 Fullon dtalk Fragmg ©0 3378 PoD- Box 11867 Fresmd. 0A 52776
Phone: (B83ddE-3907  AH. PHods 35501453357 FAX (5554952580
Eiato af Calliemha Lobemaiory becraditalion Prédgram Ceifsetom Nimbar 15X
James J. Spolsdof, Labaratary Ceechor

O710-14B86 1Ay S TIHIOT 10: 90 AR Jeriler NEF oA e
LabMumber  Dale Recoived Oate Collactad Tima Srollecisd Collecloninspecior

Aooedlnl 18X 2
LSy=tem Type 0A

Kon Schmidt & Assoviales =imple Type 29

EOR ¥, Shaw 3. 7250 Yiatar ye

Fraano, O BT 0 Cengue Tracl
Wealdl Mumber

Atin: Ken Schmbot AEM

RAODLDGICAL TEST RESULTS BY EPA METHQD S00.0

Date Oate
Analysis Aesult [(pClL} C.E(epciE] Mol Pragargd Analyzed Chetlat
arcas Alpha = 013 15 120y TR Sl Bialrane
T

Anglyat: g.::’ fL_",I m.l? U_&.--.T"fl
CalpRaporisd:  1O/2RR00T-




01 0=1 ABBE
Lab Mumber

1gx12

Account *

FRESNO COUNTY PUBLIC HEALTH LABORATORY

P.0. B 11887 Fragno, CA BI7FTS
Phane: (EESMAE-G407  All Phoie: (ESDM4E-3397  Fai: [EES)4A5-3560

1¥21 Fultenn ME, Fremte CA 93721

ELAP Lartificatian Myumber: 1884

TM1r2007
Oate Aecelved

Ken Schimidt & Acanclates

B0 W, Shaw Ste, #2500
Fresno, GA 833104

Attn; Ken Schmidt

ATENAT
Cate Collested

James M Spolsdof, Labommtory Cirector

10:59 AM
Tl Coollacted

Jenifer MePhetHdde
Codlactorinepeshor

SysLEam Ty pBd

Samplc Type:

Wialer Sy o

Cangwd Tracis

‘Well Humber:
AFM:

L")
Crthir

GEMERAL MINERAL, PHYSICAL & INGRGANIC CHEMISTRY AMALYSES

Anahysls Staret ¥ Fiacsult AL OLR Chesnlat Date Anabyzed
Argenlc ‘Dagz B2 il 1 il 2 gl M. lckes, RHC inATEanT
imn 01dd5 <100 pgil 00 pail 100 gL L. Aesadouan 1ara2n0T
Manganet e Oi0GE <30 Ll & il 20 ol M. Ickes. PFHC oqTaanr
S.E.C. OpISE 299 pnheen 0 pmhvem 20 pmhafcm K. Lar, FHC plilrlelsli o
Flunrids QR 41 mglL 2.4 migi a1 mgl L. Assmdourtan 122007
Mitrata (lan) 71456 4.4 mgl A5 el 23 mgiL L. Aesuaduurian gLl ulens
pH u]i - 1k 7248 51d Units ' K. Lor, PHC 122007
TDS s 244 mpil 26 o1, 1 magil K. Lor, PHC 1032007

MEL = Maxdmum Cantamimant Lével
DLA = Oetectlon Lewvel for Repording

AL m Action Loy

GhE = Quantty Mol Sutflelent for Analysis

NTF = Ho Test Ferformed on Sampda
Fiag = "High" If Resyit Excesds MCL

qf,ji L LA AL

Directar F Chemislry Supervisor F DA Cfflcar
Dete Reported: 10/1%2007



FRESNO COUNTY PUBLIC HEALTH LABGRATORY
1221 Fultan Mall, Freano CR ST PO, B0 08T7 Fregna, ©A 3773
Phane: (6594453407 Alt Phene: (BEdE-F30T  FAX; (35AH-15-5500
Staic ol Cifomla Labaratary Aocrediadlon Program Sertidicadion Mumber 15008
wlamyzs o, Bpalsoal, Lehorateay Oirecéor

P id-1a845 10H 20T ORTAMT 1SE oM Joanlter MePhetridos
LabNumhber Data Aeceived Dale Colkecled Time Calkected CHlBClac! NG paetor

Account & 18212
System Typs 53

Kan Schomddt & Associales Sample Type 54

BOD Y. Shany 31, ¥2al Waler Sya ¢

Freanc, CA 93704 ! Census Tracl
‘Wall Humber

Alm: Ken Sohtldt AP

RAMOLOGICAL TEST RESULTS BY EPA METHAD S00.0

ale Cals
Analycks Resull (pSill)  C.E (= pC¥3} MCL Fraparad Analyzad hemist
Groae ALpho 1.3 4ig 1B 1022 7 1252007 Sal Balzano
l:_.-l—,

o K i
L B R e W et
DatsReporiad: 1002 HIT




FRESNO COUNTY PUBLIC HEALTH LABORATORY

1221 Fulttan Mall, Freang CR B 72
Fhong: (35204534017 Alt Phemie: (50463387 Fax: (555p45-25240

EL&F Carllfleation Mumbes: 1884

0T10-14B8T 18212 102007
Lakb Mumkbsr Srcount # Oabe Fecaived
Kan Schmidt & Associates

B0 WY, Shaw Sha. #2500
Frsin, A 93704

Alln: Ken Schmid

QaTRA0T
Date Cokleated

P.3. Box 11857 Fresne, G 53775

James J. Spaladel, Labaratory Direcior

11:20 AM

Tims Collactad

denifer Mc¥Fhalridgs

Gollectoniinspestar
Sy=slemType: 48

Sampde Typa: Othar

Walsr Sys &1
Lonsus Tract:
Wedl Humiber:

AEH:

—————e e —— e —
GENERAL MINERAL, PHYSICAL & INORGANIC. CHEMISTRY ANALYSES

Bl yaia Slorgt#  Result Flag MCL DLR Chomist Oabe Anakyeed
Srsenie [¥1 il2 4.7 ool 10 ey 2ugiL M. lckss. PHC 1D IT2007
iron [ 045 <100 wRL A el M0 L L. Asasgourian 107
MaNJansea [ 3 a13 w2l gL 50 po'L 20 gL M. Iches, FHG Lo 18 Fieclulery
S.E.C. 05s 245 pmbiglcm SO0 ymhalerm 2 pmbofiem K. Lar, PHC 10,2207
Fluoride mIa51 0.2 mol 2.0 mepiL 0.1 mal L. Assadourian plalreiedi i p
Matrato {lan} ™3 104 mol AE mgfL 2.0 el L. Assadouran 102007
pH M4 7.3E St Unlle B Lor PHE pLu fpedecfi LY
TR T E70 mpiL 200 mogilL 1 myfL K. Lor, PFHE 2007

MCL = Maimum SonlEminant Laval
OLA = Detachion Lewel tor Reparting

AL = Action Leval

QNS = Quantity Mot Sullfelent for Analyeis

KNTP = No Test Performed on Sample
Fiag = "High" If Rasult Excaads MCL

G Lo

Dlrector / Chemistry Superrlsar ! OA OFficar
Date Reportas: 107 H20607



FRESHNO COUNTY PUBLIC HEALTH LABQORATORY
1241 Fullgn Mall, Fresna G 93721 B0, Box 11887 Fresiw, C8 930705
Phorm; [S5B--7407 AL FPhane! I:EEEI:I-III':E-E-QET FAN- ¢HBA|d4B-3530
Staie of Galifarnia Labgretary foeenedtadlgn Frogmam Sertdicathkon Numoer 1944
James J. Spaledar], LAbowsloey Oircctar

orIn-14427 101 2007 ETI00T 11;20 AN deniftar MeFhatridge
LabMumber bipte Aeoeived Date Callecisd Tima Collectcd Calkslannepactor

Accounl ¥  13M2
Bystar Type 69

Hen Feumldt k Associates SamfHe Type ED

A0 W. Shaw Sta, F25 Water Sy= #

Fregna CA #3704 Coansus Tracl
wredl Humber

Atin: Kan Sehmidt BPH

AADICLOGICAL TEST RESULTS BY EPA METHOD Qo0

ate Date
Analyals Acsult [pCUL} C.E(®pclE)  MNCL Fripabad Bnelyzed Chemisl
Orcas Klpha =1 013 15 1or2reany 10252mT Larlssa Axsadourian

Analyet: _] {_t, -_ﬁ? '&-'U-rﬂ’_.._

",
OaotefAcporled: 10252 00F
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Hillview Water Company

Sierra Lakes Wells Centralized Treatment for
Arsenic and Uranium
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Section 1
Introduction

1.1 Purpose of Task Memorandum

Vhiz memunmdum satisfes one task wsocioted with the Madera Coonty Entegrated Remonal Water
Mimapgernenl Fliao TRWMID bangs developed by Boyle Copmneetne Corpocution (Do yle} m
cooperacion with Madcrs Conniv and varions atisel walck agensies aod cilzen gooups lmouplaeul
the Crantv. The Seope of Servioss for dw: [RWKP, Sudy Topic 3 Waier Qreekelv Prodeoiion sl
fmpravemens, included a task: to proadide an analwsis of intrastaenine or other technalogics to
improve waler quahity. A ller workimes with the BMadera County staff and the vurows adwvizory
corunmttess, (1 wis delermmmned Qun an evalualbion shoudd be conducie] of treuument alternun ves tu
reLoeC WA and arscmc foom drinking walee, 10 craluale allsmalives for phvale wells, aiml 1o
demonatrate one application in fhe Hillview Water Company (HWC} watcr syswem, shich seras a
prorticm el the community of Oukhursl

Evaluaion ol vwoter qualily tisoes 1n Bladera County hay idennfied several conlaminants of concern.
Fwer ot the more sapralicanl are arseros aod ursmoum. The USEPA hos extablizhed o lower stacudard
Tor arzenic in drinking watcr of 10 pe'L, effective as of Tanuary 2006 for all pablc watcl swsielns
ithn=s serving 15 or more cnuneetinna ar tome than 2% peepls), The CSEPA has alse adoptoed a
slarplurd [or uramomm vl 360 pey' L which 15 eganvalent L the Califarma stundend of 20k pehYL, which
15 apphicable Lo public water syastems. Sdlwuopls e donking waler sturdands e el apply Lo
idividuals vsing private wellz, the standatds arc 3 gaves by which o deleroune of s prvately-
oM vzl i7 producing warer that i= porable and healthtil.

For a public wealer sysem, cemaoval of cunlaminated sources from the domestic water system is the
eusiesl meuns of cornpliance. ITewever. this 15 nol olwuwes [ewsible 1o some wuler-short arens.
Corstmeiion of 3 replaceroncn ®cll may 5ol produce 4 suthicen quandily of waler andd muwy Hsell
vinlate the aame or a ditferent deinking water standand, Hydeopeolopss stadies may Lopiees the
odeds 1f situating o well inown srca that will ohtain suffiecnt water mecring drinking watcr stundards.

This memorundum prosades mlormiauon wn water treatment altematives for a puhlic warer system,
wsing Wee ITWC Siemra Lubes well freld ws mm exomple. Ths memonumdwn will provide an overvees
e e watcr quality of the Siera Lakes Wiolls scoving the IIWC, 4 descmplion of realoent
altomatives fhr retnireing arzenie and nraniam feom the marce, and an oplnion of probable cosis for
constructeon und nperalion and mamteoance of one trestment alternative. Actions diat conld be
Laken brang the I C wuter seslem inlo soophanee with the srsenie @md urmiomn waler quahly
standand s e presciunl. These vcions or sleps vim be apphied Lo mmy public waler syslem [ucmys
simdlar drinking wawce standard violaticns,

Homeowners with private wells in arcas affiocred by avsenic andfor urapium also ®ill ba facsd with
dersiems o ensure a heallhlul and potable waree suppbe. Bz inportant fae BMadera Coantye tn
nulily these homepwner: hot have indivadog] wells 1o guch aress mmd of thaer oliemotves. The use
of bottled water for drioking aod cookiog is oo comen altervalivve. Tlis neporl 1deniifies poand-
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oof-uzie { PO treanment altoratives dhat sonld e implemeated Dy o homewarner or by a smuolk
public walsr syslem. “Uvpey o PO seceptablz to the LSHEEA anc ideniticd in this ropoct.,

1.2 Background Information

The TIWL 15 0 prvately vwned pubhc otibby waler sysem prowviding water scivice to residencial and
conutercial enzbommers 1 the Gkl Cuarzepold and Bovmund ameay of fMadere Counbee HWC
in regnlated by the Calitornia Pablic Ulililies Coneeission (CFUCY, which uolhorize: cuslomer
witer catey and ertahlishea swandands for-water svatann desipn and costemer seevice, IIWCE
vumpmizted vl four sepurate water svstems that proavicde wafer acmvice to uenmners D Service areas
auhoeed by CPUL, meluding the Gakhuest-Bierra Lakes, Cosraegnll, €3oldside, and Raypnond
sysrcins, Each systenm has i3 own waler supply [wialiges tbal ane operalsd under scparate
comnditiomal domestie water supply permits fiemw e Calitonia Deportment of Fublic Isallh
(CLPPH}, wheeh reguins comp lane: wieh diinking water standards per the Sate Dioking Wler Ao
(SR, adupled revululions:, and wther reguirements specificd by COPH. Figae 1-1 shews e
Iz lon of U ITWC-OakhumslSierra Loke: waler sysiem undd senecul zorvice arcs boundarics

This mecroorandunt will specilically addnezs he woler qualily 1ssoes Tuaog: the Sioma [ akes Wwells
in the Cakhmesc-Ricra |akess water syalem, The Coklmral-Siems Lufees sislem serves aomuyority of
the rewsclmees and herinessca inthe Oakhurst arca, and iz cenpriscd of approccimalely 98T melered
service sumrschons serving o popalalien of approcimetzly 29600 Water for the 3ystom is obtained
fvan 140 aeneve acsd 2 slandby Lied rock wells. The wells ame locuted in 3 well fickis identificd as
Hicrra |akes, Forest Ridgce, Pience Lakes"Y osene ITiply School, Tunchon™Wesl Qak, andd Neshlamd
Wiew Woed Fickls wolls mothe Sicmma [ akes and Fooest Ridee Well Fields producs a oajosily of
Lbes wuler supply Jor (he woler syslemn. The wabcr prodducal inhoth af thesz well figlds reccines
treztiment 10 remove won ad marpsanese. Waler pruwduchon [rom Lhe Oekhumt-Sicima | akss gyatem
ig ormmnarized in Talde 1-1-

‘I'hi [ 3akhurst-Hictra |akos Wator System Lias sxporicnecd waler showtaze conditione: in recenl pems
due lo tnsufhenl production of wator owecting drinking water standards, The HWC roceived
approval o the CPTC 1o 2004 1 implemenl more costoi chivie water chnacrvation maaznecs angd
watcyr ratoening, w iz Chakborst-mers Lakes service ared bevouse of the continmowe reductiom af
pumping capacicy of wells a5 a reslt of wadequate aquiter recharee lor e Alih conseculive yeur,
Agleliteomal wetls acs cummently undet constrictinm.

All ol the wells divcharee to storags tunka, wrhich food the disoilncion systest by hoth by aravily
dmul wiit boosler slations. There wre 15 pressure somes within the distribution sysiem zerved by 18
srocac Tanks and 11 bocster oo slotons, A schemote of the woler ayslemn woll and Atomags
facilitica is provided in Figa 1-2,

1.1 Sierry LDalees Well Dicld

There are e cosling and Lve new]y construcled wells e the Sterm Lukes well fizld, 'T'he
orivting setive walle arc dosignated as i Sicrra Lakes Wells LA, 5 and 4. Production Lur Lthese
hree wells wis shown proviously in Tehlz 1-1. This dete =howes thae Qe Sicrea Lakoes Well Ticld
Liss provided over 70 percenl of Lthe wolol prxduchon canacity for the svstorn. COPH epoms that
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Tahlc 1-1. Annual Water Production, Crakhurst-Nierra Lakes YWatcr h':mtcml

Pumpins Annual Water Production |
Loearinn Capaciry Al iMigen o Leems (1L
[gpw) | 200t w2 | ma | 2emd | 2008
Scerra ke Well Fictd e !
Sicra Lakes Woll 1A 200 3027 41.04 4503 45 03 405
Sicma Lalos Woll 3 Lall 3015 340G 4115 41.15 41.13
Sicma Takes Well 4 330 3522 32004 2774 2375 2573
Wkt Fedud ol A3 25,43 flaig FIERf IR oy LAY
Faorest Ride Wikl Fleld (4KA Dision Welis} L
Lioreas, Kid e el | 3l o | oanx | oo 1 oaes 31
Vo, Mid e el 3 RE R R R B I s
Visems idme Wl & 4,13 10,23 351 s51 1 A5
Vores] Bidpe Well 2 20 71.21 1545 | 133 1134 13,34 !
_ el Picid Togafl | _ S T J&S7 ' ARID A17 L i
Lfivhiand Well Findd
Higli'and Vicw Well | 10 mactive  usctive 144 144 Lod
Highfand Wiewr Well 2 ! 22 1] 11411 .71 .71 .71
Well Fieid Tuivul I 32 i 1 LT% I.7% 1.5
Fieree LafesYosempe High Scfioal Well J"i!'r.'_J'd o
Fricrco Takes Wl L 17 N R = 533 5.1% 5535
Yoacimite High Hedvanl Well 2 Ll AL A 2.8 208 2.08
W oacimile Hieh Sehonl Wiell 5 23 2.1 1.08 168 ! 10§ 1.43
Pl Fleid Toval i13 Laf I 47 J0.47 &3 i Id4F
Svstem Total Friductivo iz 18665 183.1% 177.6% 1ITees 1 17768
Hiaierra Lakes Well Ficld TE0 530 &3, : i & | &7 e
WClamicity and predhxsten fiznees froem CPUC Anmizal Reparrs
2oHIE L0 anUEry 10, ZL0E 1-1 AOYLE
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aclive wedls have praduced eoce than 20 michon gallons per month dunoge peak procduction and
have averaged aboaar 122 midlion gallons per ceoonth iy 2005,

Uhe nperation f the thres wells is conerolled by fle wawcy levet i e Sierra Lakes slorage lanks,
Tunka B :md A, Al three wells wre operatod at the same time, wich a slight tims delay docing
farlup Lo presvent slectneut poveer weerboads. Treatment b remaove inom and manganese iz prondded
b Wells 5 and 4. wiich discharge 1o 8 cormmon pepeline emtennoge the lreatmenl (el Phe
troatedl water then dischapges to Fank 80 Well 4 recelves additional bealmeni by Josing with
[ermie 2wl fules s then acratod ahcad of the itom &nd mangaecse cemoval sysrectl Lo chilain sonme
uraniurn remayol ws well. Well 14 ha it owen dicoet deseharec to Tank 54 which in own fillz
Tank & Eleuding of the witer [ the dres wells provades some additional redocetion in the

Uran i Coaccheration w e waker delivered to customers. All huee wells have concenlrations ol
aracmic that erececd che foderal maxinmm contanminant leyel {MOL) of 10 pa/L, Water qualily Jala
1: presenled 1m Sectiem 2.

Feve sz wells have been dollsd 1o the Sicmra Lakes Well Higld, gnd hawe boon designatod as
Well 5, Well 0o, Well 7. Well B aml Well % The ITWC 14 secking permit upproval for theee wells
from CPH, Al of the new wells wilh e exception of Well O ure connecled Lo (he s palem am
provdueing water. Weell @ iz pending porscr bockop and s oot yet providing water e the Syslemn.

Comstrovtien information for the cxisting &l new Sicrrg [aloss wells is shomt i Table 1.2, The
weells are Al hard ook wella, wids the cusinss landed in cnck. Combincd production from che
cEistnge thiee wells to the well Lield hus been repuried o e 680 tpm. The five new wells ane
ancicipated oo proyide an additiogal flos of 720 apee B combined well [ell production capaly

ol 1,40 yrpm.

‘Fable 1-I. Sierra |.akes Penmitted Well Constracton Indarmaioon

.'_'T'IH: saal sxiends o tedaock
:'l-'r'l.'n" 1wk deepens:] 1Team G0 el e KO0 Teer m 1000
“ajerra Latoc Well 4 Juae a poocted acnwlar sl bewcvor e Well 1w llers e dees anLirslizare the sleprh al e sent

20 amany 10, 206

1=

! Wedl Cusing | Chaging | Deplhio Pump Fump
: Year Drpih Thia. Trepuih Anntlur T Cupecily
Pl b, Leciilecl | (1) {im) (Tt} Beal (7t} | (HE) (gpn]
- BT Well TA LEE et & 5 sy 25 2]
TR, Weell 3 =030 w0 | 5 5 30 150
SLWelld | L05:1909° | ennsann S0 Unkmpwd | 30 330
KL Wl 5 00 100 | - . | 55
5L Well 6 204 e - |04 - | En
SL Wdl T 2008 a7 | - - LT ; i
SLWalE 2004 T - - 1K - I
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Section 2
Water Quality

21 Water Quality Summary & Regulatory Compliance

The Hillview Water Compemy eondurts water quality mooitoemng of all drninking water aourees in
auuordumee with the CDPID cepuloliones speciiied under Fitle 22, Cublomia Code of Begolutiems.
The samples collectad for generil mineral, senecal physical and ooncamie cheronculs ws welk s
radiolgical constitugats (inchsding uranmm and gross alpha) are mponacized in Tobles 2-1, 2-2,
2-3, 24 and 2-5. 1Jata was mailablc for Wells 1A, 3 and 4 aver a perind of veats, 43 shown in these
tubles. Trata (oo the newr Siemu Lokes Wellz 3, & 7. and ¥ mcluded only 2 single samyle cvent on

Februacy 5 20607, There 19 mo waler yualily down wvamlable [or Well <o

The Jdala show that the waler has low banloesy 1s mnodenlely amereszive und complies wilh oll
seevindary drinking warcy stadards (wirth the exce pricn of Well 4} indicating thal the wiler 1
generally aesthetically aceeptahle. “I'he wells have izsges with arsenic god traniom complianes, as
diserssesd laler.

The wuter produced by Well 4 hus elevated levels of inom snd manranese that are redueed osing a
conlimously regenecated manganese preensimd prxcess. Woler om Well 319 oxudniaed usimer
liquid sodimm hypochlorite, is dnsed with forrie sulfate and then seraled ahead of the fron ad
mumuness remadel 2tem b nbtain =ome uraniem rernoreal. This prerreated wancr iz than Tlended
with e wuler Irom Well 3 and paszed thnrogh the reensand Qleer, The water procduced by

TWells LAacasd 3 havre Jow 10 moderats levels of ioon il nimpanese, while e new Wells 56, 7,
and # had oo detcetion of iron and enly low to modesaite levels of manganese by the oulial samples.

Radinlogics| Quality. Tha watcr quality data shows that fhe watcr fTom Well 4 does not comply
with Lhe urasium wnd pross wlpha MO Ls. Uranium cnoecntrations (zhowno in Tabls 2-2) have
ronged] oo mon-deteciuble levely oo Inpdh of 2085 pUrL (Oclober 19907 I'he extensive
maonicering sonductad on Well 4 showes greal waciabilily e urimiwn o suople e sample and
from wear to vear. Animal averages singe 20 haye been o the range of 440 to 90 pliL, which
expetds fhe BICL o 2 plyL, which iz hascd an e 4-quarter svcmge of samples, The gross alpha
lesloye ol Well 4 {shuan m Foble 24 ) shows Lhal the seater eomeistent] v execods the gross alpha
MCOL of 15 pUULe which js alsee titended 1o he based un i 4-yuurler averueee of sampled. Crows
alpha eoncentracions in individual samples bave rangcd foom 14w 232 pC3L over the pennod 15994
to 2005, Thore was no troatod weater uranium data availalds, hopoe the cfceriveness of the acration
eitlment te reduce Lhe unmium coneentratiomns eould not be dotermined.

Wells | A uml 3 huve elso hud extensive wanium and pross slpha, presented o Tzhlz 2-3. This data
shows al Well 1A complies wilk e vcamoen and pross alpha MOCLs, while Well 3 ks had a
mnultiple samplos cxcceding bath MOCTe. Based oo fhe 1ase four quactcrs of 2000, Well 3 would nol
cenmply with either the uramum or gross alpha M0 =

FaPNALOE L ammany 15, 200k 21 BOYLE
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Table }-2, Sierrn Lakoes %Woll 4 Uranium Datka
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Tahle 2-3. Sierra l.alres Wellz 1A and 3
Grozs Alpha & Uranium

L WalllA el 3 |
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Tahle I-4.

Sierra Ladres Well d

Table -5, Slerra Lakes Wells 5, 6,7 & &'
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Tahle 2-&. Sicrra Lakes Wells 1A, 3, und 4 Arscnic Lkaty
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Coly une sumple has been collected frum the newly constructed Sterma |akes Wells 3, . 7 and 8 for
nLundve alyas, and ow dals ws available lor Well 9 for evulusiaom, The wvailable semples were
analyzed using A mass analisis and sheered tesalls of 410 06 pg'l of urarnum. These vulues hove
hecn eonvertad Lo rediometric values uging the copversion facor nzed by CDIH of 0,67 plifpe,
Thix resulls m wranium cineemirations of shout 2 to 44 p3L, with enly Well 7 exlibiting a levcl
by the 20 pOrL BICL fur urarnum. There beinge only s sinele sumple from each sell, snd
recognizange the wariabdlity 1y water qualscy o e oibeer wells, leads 1o the conclesaun el any ur
all nfthess wetls conld cxhibit fnergases i uraninm cones nteation above the MOL. ITWC provides
yuerterly tudi fcation to customers that the water exceeds the oranium ML

Arsenie Quality, Uhe wuler produced bee the well: in the Sicra Lakos Well Fizld all showr glevatod
levels ol arseray abwye the federal ML of 14 gL {complianes s cabeulated over 4 quarters of
sacples), 43 shown in Table 2-6, Bxcluding Well 4, samples rorn e retnuinmys wedls rmee from
10 tn 25 g, of argenic, Hxfonsive monitoring waz condneted on Well 4 duting, e tlhrd quiwler wl
2001, which iz tabulated in Tablze 20, with multiple samples taben on geme davs. This data again
shuws greal vanuimlily with sumple nmane from mmdeteetable levels to s high af 270 apl .
sarnples collected a1y one day could ranee o oondetectable k levels abive 25 gL (mote the
samples colleeted on Septembser 7, 200010, Seoine of 11ds dala meee be codicative ol well cvcle Lests,
vrhere teating beming with starhap of the well, and continoes ovor a well pomping cvele (Le,, nmil
Lhes wesd] lumma 0 (f]. This dermonstrates biw the eoncentratinns vany over & hypical pumping syvele af
(b weell. Mo mlvmsihion relative L the e of sample cellecton {2 aveelable, honee thia siudy ia
Lo alble o cvaluare warlatons ol atseme consenlralion moa puropioge cvcle, The averages of all
samyler showm for SWell 4 3z 26 ugdT., with anly tweo sarnples colloeted duting s period hat are
excerdingly high — ane 2pmple in December 2007 at 370 peel . and ooe sample in kg 2008 af

140 g, '

Tochinieallv, HWC baz untol the end of 2007 Lo cellecl and repord an mial arsenie sumple lor cach
wecll ey the e fodoral Arsenic Rule, 1If an sample coesads 10 pp/L then ITWC must vunduet
quarterly mumitaring for one yoar friom that well to determine complianee with the MOL.

N hay been well docimented that iron and manguness treatment osing pre-oxidation and greensand
illrion van reroove aeseoay, S trealed waler arsemic data way ovadlable tu cstablizh the levela of
arzenic removal tor the HW O Sicera Lakcs Wells imoon o roanganese lrealmenl ay parl of ths
sty

{ther Pvimary Standavds. The Sicrma Dakes Walls hasee shown oo dercerablc levels of nileate,
volaltle urpamiy chemmiculy or synthetic organic ehemicels, as reported by CRPH in their Cetober
2004 wspechoo repun. ol e [P C Qukhursl-Sierro Lakes Waler Switemn.

2.2 Uranium Health Effects

Urarnum 15 o racdivactive elemenl thal vevurs naturdly wmovarying bt zmall amoonts inosnil, rocks,
water, plaats, animals and all horoan Decnes. T s e heavieal waurally vecurmng element, wath an
atamic mimber of 920 its pace forat, weandn U5 a silver-coloced heavy melal hat s aearly lwice
87 dense a7 load. Ennulure, urenium atons cxist as =overal isoropes, which aee idooniticd by 1he
lwia] oumber of preluog and neatrons 10 Lhe noelewys: uranium-255, vranem-235, and urgninm-234.

2250500 anwary 10, 206885 X} SOYiE



‘Fhi three naturally neewrming imotopes of wranium are cach cadioactive, which means the nuclei
spunlaneously dsanleprrule o “decay.” Rodioschvily emilled from urunium violupes cunssls of
alpho pasicles (a colloclion Ol w0 prolons ansd Lweo neminens] fod panmog cavs (o cleczomagiens
cOCrgy wawe gimilar 1o wisible light cucept with highcr encrpy amd morc pactraning powerd, The
ratc at which the nuelon in anisotnpe aample decay iz called activity, which i the nmnber of
disinleerolivns thal ocecur pec second. The achvily of an solope sumple decreuses wilh hme as the
arewe disanicgrale, Each 1sowepe ias 1k 0w hall-lite, whoch 13 e aine 1l lakes Loc badl ol he
arcins i & sample ol the wotepe to docay and the activicy ol the sampls (0 be peapomionately
roduccd.

When firods and Fguids conteinine nraniom arz consumed, micat of it leaves the boady within a foar
duvs 0 [ees imdd never eolens he blood. A smull porion eall vl into the blood md will leoee the
bodsy throuph urine wilbun u (ew daws. The resl cun remann 1 the bones, kadoews, or wlher sl
rizsues, Thee sandll ;ononst that gocs oo the hones may stavy there oy veacs, Most people have a very
srnall amneents of uraninm, ahout 175.060th of the weight of an aspicin tablet, in theit bodics, magnly
in their homes,

Lxpoaure b uraniucee cun tesulln hoth chemicul end tadielogneal loxialy, ws descrabed nest

221 Chemdeal Toxdciny

Llmanium, boing & natorally ocourring heavy metal, = chemically tnxic, as arc other heavy metals
such ax lead. The mann chemcul ellecl assemuled with exposure 1o unmaucn amd s compeoimds 15
Yidncy toxieity, This toxiciry can be cavsed by heeathing aw contaluing uiasm <ases or by eanng
aubstancos or drinking wator containing vranium, which then entecs the blnodstrcam. Onec inthe
blerodstrenmn, the urunium crmpounds aee f1llered by the kidneya, where they can cause damaase to
the kidney cells, Very tuph uraniurn solakes (raiginy frem aboul 5010 T3] mpe dependhne oo Lhe
individnal) can chvac acute kudney failure and dearh, At lowser wtake leve]s (aoound 25 10 4480 mg},
damnage can hedotected by the presenes of protein and doad czlls @ the yring, ot thare arg na other
swmnprtoms. Also, at lower intabe levely, thoee i penerally no dima notion 1o kidney function hecanse
the kidney repairs 1lsel[ over u peniol of severul weeks aller the uremum exposure has sloppsd.

Urinuen bias besen wdenlilied as aneplicoloxac melal, o Bdoey tosacim, exerboge 1ls texie elecis by
chicomisal action mestly ia e peovimal ks of Inunans and amenals!, Howsewor, uram s a less
pntent nephiratnxin than the elasqical nophrntoxic motals such as cadmiom, lead and mercmy.
LIreminm bas o ulfinely for renal proximal tabulur cells and olertores with reabsomtion of probeins.
Uruniucee-mmduced cenal tubular dyvsfimetiom 11 hiroans s cowrked By mild prolemome. an imcoease in
1he excrclion of pearcin w 1he veime, duc 10 reduecd ceabsorploon o ile proxsmal renal fubules,
Profeinria can alao be cawsed b othor physical prablems, 1t is it knowen ifurannm-indaced
proteimunia is an indicator of the beginning nf an adverae offort or whether it is a roversiblo offoot
thut does oot tvpicully resoll 1o kadney disewse, Duaed on the eneemiunly invuelved 1o the wtrmole
ellecls. he TSETA has trealcd das effect as an wddicater of v maipienl chanpe o kidoey lunclon
that may lead to adverse offoers such as brabkdown of kudney mbular faction,

P USELA Fodora Begistor, 40 CFI Va9, 140, and 122, Mativie ] Mriziesy Dendong Woalor Begulation,
Fodizemelidea; Fionl Baale Decem e 7, 200
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2.1.2 Radialegical Troxiciny

Severa] pusanble heullh eflects are wysovteted with human exposore o radicvtion fum uranium.
Becouzs alb urarducn 15000pes oeonly exol alphu parbcley e have hillle penelratng sbilicy, the
el Jadiation hazaud Tom uraninm ocwirs which 1rastingg coupounds are igesied or wikialed,
Howover, workers in the vicinity of large quantitics of yranium in storage ot in a precssing faeility
alau ures exposed W Lna Jevels o[ sxtemu] eadiation from ureniom decay products. At the exposure
levels typacull y assocatsd wilh the handline and presstenne ol erumiuee,. he promary maduahun
health eftect of conceen o5 an increased probabiliny of the exposed wdividnal deselapung canser
churing cheir lifotime. Cancer cagses induced b radiation ave proctdlly indistinpuishable feom oer
"naturallv (Haamming" cencera end ocour years after the cxpnsire takea place. ‘e probability of
developine a tudiativn-indused cuncer 1ncrenses wilh INCTELKITLT UWTHTIII SXPOYUTE.

Matural irannwn 1a radionciiee bul puses Lilile radivacuye dunper becuuss 11 woves ofT very aronl]
amounts of radiation. Vranioc weansforrms o anolther elernesl and gives ol rodiabon. In Gos way
pranium ceansfonma into thiriv and gives off 2 partiele callsd an slpho particle or alpha vediation,
Lranium 7 celled the parent, and thorimm iz called the trensfbrmation prodwet. Whon che

tres furmation product s ralioocties, tbespy runs Grminge untb] o stable prodoct i formed. Doring
hese decay processes, e parend uramiurn, g decay pooduels, amd thar subaeyuenl Jecay prxducly
each relcase cadiation, Badon and cadivm are twao of these productzs, Unlike other kiods of
radiatinm, the alpha radiating aedinaril v given off by uraniun cannor pass hroaph solid obijaos,
#uch aa prper ur buman skin.

2.2.3 Route of Exposare

The extent of demape fTem expesure b o wraniom compeurd dependy on the wnlubilite of the
coroprouce] atd e route of expusure. Inmnwosl assesements vnly Inholulien, meesuon, und exlecml
radiation are considersd, Allhough absorption of some z0luble urddurn componnds tuoueh the
akin is prsRible, such dermal cxposires generally amc not signiticant.

224 Truyniwn MCL

LInder the Radionuclids Rul; the SERA adapled the MCL of 30 pesL for vraddiuco i 20040, Wil an
gfficlive date of Lecomber 20013, The LEEPA belicves that 30 pgfL. is protcetisne agains kidnew
bttty und cuncer ellecl, while wnuhing the hioh costs (ot smabler avstema tooprovide treatnent
ar] dusprosal ol ranlioactrve ws e

CDI'H has adopred a vranoon MCL of 20 pCyL, whoch 15 equrvalent o the ST mose-bazied
uraninm ML of 30 el mming a corclolive conversion facor of 067 pCifug,

2.}  Arsanic Haslth Effacts

Arsenic is ascmi-metal Slement o the periodic 1able aud accurs natically s nocks aad 501, waler,
air, anil plants unid anmimals. [t can be farther reloased into e onvirenment Mrmogh raoea]
uehveries such as volcanie wehon, eroeon ol tocks und forest fires, ac thrnoeh human astinns.

2220509 enuary 10, 2088 2k s0YLE



Approeicoate]y 20 peecent of insusieial arzenic In die TLE. s cuecently vsed 23 3 mood preseracive,
bt arsenic ig also vsed in paincg, dyes, metals, dres, seaps and somi-condueos, High aracnis
[tz can als comme from certuin fortilizers and animal fesding oneratinne:. Industry prachices soch
iy copper arpelting, waning and conl burmng alse cominbuote Ly ursenic 1o our eovineomoenl.

Arnemic vonibine] with olher @lsnents such s oxvpeen, chlomne ol sullur s callad oreanis
arsenie, Acsenic sombioed =it carbon and hydeogen s referred 10 as olgdnic arsenie. Arzcnic
oxiste in thros comnmon valones states: A=) {moealloid aracnic, 11 oxidatiom seansh, As{11 {trivalent
ytale, zuch ux arsemites], wnd A=) (pentavalent stute, ;uch as aracnates}.,

Ehpher levels of wraemc temd to be found e n groundeater avurcey (e 1o sorsace wuler sources
{1.e, lakes und mvers) of dooking water, The Jemand on goruodwater oo rootiapal sysiems aond
private deiuking wate)r wells mav cause water lewels to diop and 1elease arsenic from mck
formacions. CComparcd tn the tosc ot the Lnited Statcs, wostorm states hanes mors gyatom 3 with
aracnic lovels preater thm UELEPA s stundard of 106 pert: per billeen (pph).

231 Arsenic Togicis

Argcnis-comoaining chimpannds vany o toxicity oo manmals according to valenee srate, thrm
finomgamic or oroanic], nhyiewl tete {gey, a2olobon, or powdery and fectors such as solubibty,
particle s aled of absorplion aodd elrmnaton, snd presence ol mpunbies. [nocpamc arem 15
penerally moce toxic than orgatkc arsetuc, ITowewer, manal stodies have sl that methyl and
phenyl aracnates can produce health offoots similar to thoae produced b inneganic amsenic. The
Leweicity of ursemites, AafTT} e severul Limes pmeater than that of amenate, AsCY], doe to greuter
vellular uptake.

Lotil e Jang 19802, sk cansar bad hecn e cancer classically associaed with arscnie n drinking
watcr. Howeovor, oo rocent shrdics hawe dermonstraccd that cyposurs o inorganic arsenic in
dnnking water has alao been ssocisted wath Lhe development of intemal cancens. Sledies huve
Iinkesd lonp-lern exposure L mureerns oraenic 1o dnokioe weuler ie cancer of the bludder, limps,
skin, kidney, nasal passages, lovel, and peastale, oo caboeel eiects ol ngesung arsende inclnde
gastrointegtingl, cardiovascular, homatalogical fo,g., ancmia), ulmonany, aeuealogieal,
immunnlogical, and reproductive'devel rpmentel funclinn. Uhe most eommon symptams of
ITUTEENLE UrEeTis expudure uppeur un the skin and melude thickenming: und diacolotaton o 1he skan,
relelresd W as keraloses and Dypetpigmentaben?, Other efizcis molude siommch pialy, Daoses,
vorlitng, dianhes, mmboess in ands and feer, parial paralvsis, and blindpess, Shott-term
cumorure oo high doses of amenic can cause other advorse health offeces, huc such offers aic
ambikely o oeccur from LS. public water supplies thut are in comphanee vAth the poor wrseme

slamlard ol 20 pph.

LTISTPA Fed=m? Register, L0 CTR Parrs 4, "41, znd 742, Watignal Primary Tirin'king W pter Remalngioms: Atsenic nad
Clom Dicat eanz o Coniplianc: aod Bow Sooce Sazbnmuans dorileongs, (e Bobe, Januwsry 22, 21601,
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2.3.2 Rouke of Expaasure

& perron normally tukes in smalt wmounts of acsenic In the wr. waler, and food consomesd. The
maqur souree B exposurs [ur sl people 15 by eabiog acseinc-<oolamng [ood, Baposure ko acseipg
Inszo adn, &0il, and wealer vcours ek less fiequently, Beat, fish, and poultis aesoant for 80 peregni
of digtary arseaic intave,

Both arsenats and arsenite anc well absorhed by bath tho oral and tnhalatien coutes. & bsomtion by
tho dermal routs bas not been well cheracienzed bul 16 low conmmpared o the olher roulbss, Ooce
ubsorhesl, ursesules wre purliolly reduced we asenoes, vieldimg o mmxlore oL A% (FII) aod A0y g (e
blocd]. Most arsenic is proamplly exereted in theuring as a aixtare of As(M1} and A8V, and other
reduetion eomponnds,

.33 Arsenic MCL

The TSEPA adopted a reduaed deibking warer slandacd for arsecic i Jaauary 2000 of 1k weL,
Prioy oo that darg, the O had Deg 50w, Warer swstoms were tequitcd tnimplognent initial
manitoring under tho new Role heginaing in Janwary 2805, Imitial sucface water samples wene Lo be
corllecied hy December 2IK7, while proundwoler syslems have unti] December 2008, Complisnce
1z beseld on o qusrler]ly dverage Lor sysleies 10 whuch e gl sanple exceeds 149 pef., Califooia
i5 i he proeess of adopting, & rednced arsenic M1, (CNPA is s01] gntorging a 30 ugd. ML), hut
i thx interim har agreed to asqist the LISHEPA wdth implonmentation of che foderat MOL of 10 pafL.

The WCL for amsemic of 1 pe'l in dnoking waler 15 bused on tokal orsenis includiny both ot
utd ocrne [erms.
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Section 3
Treatment Alternatives

When altemativies sugh as developring a near well or simply clirmineting a eontamanutsd well {when
sufficicnt supply 1= availuhle from other sourees), pabbe water syslem: must efen rely on trealooen)
ter retnuve 4 comlaminant om proundwuler e comaply wilh dinking waler standasds, Tlis scetion
i scustes Inealment allerparives for tranivm and aeschic remersal 6 sompdy with the rogent
federally adoprod MOl s,

31 PBast Availabla Treatmant Technolegy

Ulpan prommilgatian of # drinking water standard, the LISFEPA provides in the cogulatinms 2 somomary
of greatinent rechnolngics cnusidensd appropnate for remowval of the cuntmmimant, identified ws Tesl
Avuilahle Techmtogy, or BA U As nert ol the wdoplad BATS, he TEEPA wlso wenlified Small
Swstern Compliunes Technolopey (SSCT:), When considelnng 55CTs, fhe 1SERA lookeed at the
alloedabilily of the rechnology (recognizing that por hovschald aost for contralizd trcagment fond
to T Wigher for smaller avstenn custowera) and ochnical comploxity (Rince muny amall systeme di
nint hawe accoes 6o weol | tramed water aystern upetutors). The S5CTs repreasnl echoolowes ul wne
allocdable und wchieve complivoee with e arwemic MOL across the small $vsiem size caesarics
(255000 3040-3,3000; 2501 L0000 people),

The point-of-uzc (ML devices ans viable npriona for very small syatema, capecially those scmding
fower than 208 persons, for reroval of specific chomical contaminants. The L EEPA hax idenlifed
FOL) ax wiable altermulioess [ur seme of the BAT lechoolenes dentihed uoder the Radionuchde
Fule ] Arsemne Rule, In Cohlosoaa, appeoval bor vac of POE (point-of-catrey nnst be obtaingd
trounn COHMH on a case by cass basis, 1oec of PO i ot currenthy alloweed undor Calitomia law, but
C13PH iz workang on changing the law to allnoar 1t in conformancs with the edegsl rules. Condibons
for appeoeeal te wse POL for compliance wilh the arseno: BICL @1l reguiee et die il be dwesd
and matnlunel by the public wialer syslem. Tles will pequire thiac the waksr s¥stern 12ng ACCEss
Qe nit, Whicl weould 1epically be inzeafled oo a kitchen st designaned for conking and drinking
{i.c., the homegwner woulil necd o agrec to allnw a tility cepresentati v nto thesr heme for
mamtcnance and rumatomine of the PO desdee]. A monitonoue siculeps would oesd to b
develuped to adeyuutely churacleniee he coendilion o ull of the FOT devices mswlled in oedsT Lo
wlenlily an sppropriale mantlenanse schedule for replacemsat of media vr mcmbranss,

Taobilain approval for uss, treatmeet chemicals added w fhe watcr and media nr malcrials that have

dircot aomlact ywith dhe waeter showld bBe cortificd under the WSF A RS Standucds aikand &1 for diceet
anil indircet vse in potable water systemes.

311 TUraninm

The LI%EPA BATS and K307 17 spocified in the Kadwneclide Rule for remevel of wrenium from
drnking wales. are shownin Lable 3-1.
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Talbde 3=1. BAT [or Vraninw Tresomend

Best Availzhle Teclnalngy

Sl Sysiem Canpliopee Teshoology

{SRCT) Criterla

(BAT) (Fopulation-bascd)
Coagnilaliond] i hrelicn Al gize colesmoriea
Tun Trichjir pe Ol Al i L:ill,q:g-l_;;.-_:;"

Paoint-of-TTse: Al zize carcaosio

Litng Seftcning

Kreverae Compomis

S01-3,300: 3,301 -10,000

T Certralized: S01-2.300: 5 301-10,0010
FPoiot-u-Ulses Adl siee calepories

The DIEPA alz vdantidied 33CTs to include activared alumuna os appeopriale Lur alb s1ee
catcgnrics. Activarcd alumina was nor identified as RAT yoder che Radionuclide Roule

J.1.2 Arscnic

The DIEPA identitied a mmber of BAT: and 55CTs lor removal al areeole, e ¥, Bnom dnokisge

water, a3 showm in'lable 3-2.

Tabke 3-2. BAT for Arsenlc’

Trcatment Toehnology

Aciivoreg Aluminag

! Small Systen Conplinnge Teclomdogy
i {Fapulation-hased)

{ Centrelized: Al size catzgorics
) Pooeel-Uhe AL siee cingories

Clunpe ki) inaien

PoAQL-50400 3 30 -140 KR

Tlccirawdialysis
lor Excharre

Lime e

| 003,300, 3300 1050

: All size catzgoeics

| S01-3.2300; 2301-10.000

Cheiclatis reToalisalions®

| Aol sz calegariey

Rowcras Osnwsic

VEATa [ Ausae v Froesidation soay [ reguined us coarearl Arseic LB s Arermic V.

. Tinurelized: S0E-A,%00; 1A -1 1060
| Poinr-of-Uze: All aize carcoorics

= . . . . .
Tz 2btzio birh remcoerals, iron e neecmie 20102 pwac b an enss 20t

The TRTTA wleo wlenlrfed 85C Uy Lo include enbanesd cosumlationdfilemtion and cnhanced lime
saliening (pll> 100571 a8 uppropriole lor o] spee cutepones: wmad coagulabion-wseastesd microllmution
Tor 3401-3, 3060 and 2540 1- 10400 popolauen svslems, These ieealimenl echelopies weme ool
apocifically identiticd as AA1's undor the Arscaic Ruls,

A muutment apion that has developed that was oot inehoded Ty the LOSFFPA a5 8 BAT or 35CT due
1o wsulfiaent docomentalion ol the tims of nule promuleetion ineluds iron-baged sorhonts and other
adsurbent ndlenals betny Jeveloped by mndoslry.  Dhese are vpicul by Dixed bed contuclocy with

disposahle media,

2ENELannary 10, HAE

32



Scveral of dhe BA' toehnnlogios listed arc Aimnilar hebarcen uranium and aracnic remeval. 'The
ubility [ur o parhicular technuelosy Ly emove beth unmivm and arsenc stmulimesualy e cegululury
cumpliosy evels veould need Lo be tesled 13 a pdol slody.

It showld also be mentionad thar atteenarive solutions to both arsetic and uranium inelwds blanding
of contaminated spurces with thase that have lnwer lovels to echicve a hlended flow that meets the
reapoeti ve uraniwm and arsenic MOCLY. Eliminating or abendoning sources with the highest
cuncerlrabong will mproese the abilily 1y comply wilh BCT 5 100 e bleoded weer.

3.2  Treatment Strategies

A boel desemplion ol he meoloent echnuloines Lhat e beine mpletnented (ur remoeul of
craneorn aodfor acserac 37¢ provided woilo: sevion, These legalmenl tecliolopics can be prowped
into Iee careaories; SOrprion proCosses, ombrane processcs and procipitative processes, Tahles
3-3 and 3-4 provide & summery nf the applicahility of dhese troetment pracessea tor reduction af
uraneum and ur=emnic, Tespeclively.

3.2.1 Serpeon F'rocesses

3.21.1 Ivo Exchanec

fon Fxchange (1X) proessses can be used to remnove harduess, radinm, nitrate, arzonic,
uranium and other contaminanty. lon exchange iz & chemicalphysical process in arhich an
i m the feed waler1s eachunpe] [or un on vn w gvnlbebc resn media, To oceomplish das
easlinge of bons, feed water (3 conumonsly passed 1leonala bed of IX media cesin beads
unti] the resin is exhangted. Fxhevstion ocous when all sites on the resin beads have boon
fillcd hy cnntaminant inne (andinT acher “compoting”™ inne prosent in the water). ‘'he
number of bed vidumey had cun be lrested belore exhuuslion ocvurs vares wills the teuin
type and the inflvent sawcr gualily (concentration of contoutianl Ayl comnpeling 0s),
hedia is cyprically repensiacd nsing & concengrated sodivmn chlocide (MaCl} somtion, which
strips tha woma nff to he replaced wath & chlonids ion. (3nly a fow number of bed volumoa of
renenerunt are uyusl]ly reguired Lo teoenerale the tean. Beceneruni muy be ceosed severul
ks, depending an e conceonoralion of olher socbed conlommnunts, Coee e conlapnan,
colcentration becarmes too high i the repenarant, ehe sp<nt sclution, orlxnineg, st be
rrcetod andeor dispnsod. Speat hrine will have high TS cortent as well s high arsenic or
uraniwm concenintions, which mey make it mlikely that the salutinn eould be dischorieed o
o weislewenler meuttoent plunt. OdI-sie disposal oay be required.

Ion exchange opemalions bwve been developed e maaimize the rerooval e exchange
capacity of the beds while minimizoig the production of waste broe fhom regenceation.

This nporacion ia referred to 88 “memy-go-round™ opgration, in shich muobtiplc inn oxchange
brds urc used in purallel operstion, but in ditforest stages ot the treetrent and repeneration
process. The coebined ellluenl waler will meet e lareel MO Ly, bul individos] beds mouy
e producing warer sionlicant]ly lopher o1 Towsr an e MCL.
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Arzenic Mmproved removal of arsene may be achicvad by pre-oxidizing the raw wate 1o
cimvete s 1 tn &=0W). Uhe strome-base ion oxehange reing used for arscnie comoval
have a relulively biph allinily o urewnoe in e Aa(¥) form, howeer commetn iems, miost
oAbl sulbales aind Jxicales, play 4 spmnfeanl role 1w eilciency ol v exchanme processes.

Uraninne Tlraoivm < De cenevad Dy ihe same plocesses as arsende, offen using an anaod
gxehange media that ig specifically developed fo ramove ucaniom prattrantiatly, Lp o

5 percent of the urenium can be remeaed frnm the soures water, with 100080 to 541,0010 boxl
volurnes, Uranium Jorms o acone bood with the 12X media und 14 nol dishocdmead by
compelnge ons, IX media sa0es S be laken up by conpestng 1oos, shorteanye he 1oe of he
media for uraniom removal, Creaniom remesal 16 media can be repenerated onsiles, sulting
in & liquid waste sorcamn with urmniwn copcentrationz, Fhiz mayv be discharged to a Ineal
sewer syalem il the receving Cavility 14 able ti secept the levels of ralt and umniom in
suconlunee walh her waslevuler perrnil. Becaose ol The longe Juie of the uramum 12X media
(Dased o0 bed volumes Detore exhausion}, media can be Disposed of in bew of beang
vegengratey] . and tresh media plaged i the vessels, thns elimoatoge the peed or onsits
rogeneration an the remiting boine waste tsmues. The solid modia residoals must bo
evaluted ax a rudiowchve malerial prier o dixpesal. An seanrple s disposshle 16
Leedlroena oplion 15 Lurtbeer Lisvuased 11 Seclion 4.

ADMA Concerms. Any leaimedt process 0sing aalon exchange media should evaduale the
treated warer etfluent for the formation of MOMA (M-nitesedimetivlamine), DA has
e found in dnaking water supplics in assneiation with disinfoctod anion exehange
eewlroent. CDPYT caubons et the relewss of nilrosamines from some resins that muy be
uzed wndrjoking, water 1eameent sugeest o aeed for vontcued vimlance, 50 0l @ eatienl
AppIoach th remows pne comtaminant o not nadverrently jutroducs another. HOMA
alomge with ither mneemines hewve heen demnnamated to cause eancer in [aboramry unimals
CDPTI b estableshed o Nubfucabon Tevel of 10 mpsT {00140 gLy lur 510014 i1 dnnkine:
waler,

F2.1.2 Acttvated Alumina

Averivated aluanm {AG%) & A pocous, pranolar sealemal with won exchanee properhes, bul 15
considered an adsomptton process, A& j3uzed W packed Dals (o rernove comdanananls such
as, fluncide, aracnic, uraniom, scleniwm, silic, and MO, Bomaoval is achicswad Ty
cumtinuoualy passing water throueh pressmnezal beds packedd with A A malia. Cnee the
dilaurplion s1les are Olled, he media most be reprenetaled.  Vhia cun be secompliahed on—ate
ol ¢he mecdia disposed of and replaced with dresh media, On-gile cepaperalion is
accomplishod throngh a sequence of rinsing, with reacncrant, flushing with satcr and
noutrahiring with acid. Tho regenerant 15 a soong base, grical by sodimn bvdioside; the
neutrudizer 13 a stronr wed, typiced]y aul{iome aced.

Stceilioenl lraim Jor amsemic or unmivm removal would ioclode pre-eadubiom, pil redocton
facid addition), flbatioon with A, PII aeutcalizulion {widi 4 baae}. und repenerulicn.

The: vee of disposable alumios-based adsorptive media iz developing B (he leeanenr of
sourees, with asenie. I'here modia, eommon b refiprred 1o a3 moditiad A A, contain aloming
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inn a3 cuxiuee walh olher substaness such as won and subloe, oflen with rreater wdsomplive
carazitics and scleetivity for acsenic, Disposal of meditied Ak dispossble medie 15 ol
expected to crceed any threshold evela, allowing ic m be disposed of in o monicipal solid
wuy e hmd [l

Arsemiv. Foclurs qoch ay source weuler pll, amemc oxulation state (AN va. A=(VT),
codnpeting 08, empty bed conlacl Lo, wnd refelerulion bove smpmibeant ellects on the
romoval offigigncy with AA, The sclectiviey of Ak tor As(I) is pocr, Theretore,
precgidatecem b convert AT th As{%) may be nocgreary. Rescarch has show Duproved
arseme Ternoval al pllm e rungee of 5.5 4o AU Mot groundwaters wouold requing (H
adjustoenl weing der acil v redoce the pIT o dos oplimal tange. Repeneration tvpioul Ly
produees a lapec wolume of cavstc waste sohiiion - up o 30 bed volumes of wuste, T many

cascs, thin wasoe sooam will be clazsiticd 43 a hazardous liqeid waste due to e alsenic
levelx.

Uraniom. The ose ol A4 L orunnm remaval iz not desgnated a2 a BAT hy the 175RPA,
howeyer 1L 18 a0 B5CT [or swsterns walb op to 100D cuslomers. “The techoologry doey reguine
advanasd oporator expedize hecause handling of metensls Jimnge reeenetolion and pll
adjustment requires an adequately teringd oporator,

3.1.1.3 Tron-Bascd Suerbeots LArsenic (nly)

Adzoprption an iron hased sofbeats (1B i3 an coerghyg deattment techouque for arsem
temoval. 'ypes of 1BS cumrently an the maroes inclwde iron coaced zand, sulfir modilied
imum, rranuler [ernc hvdroxude (GEFIT) ] other prmprietury irom hassd media Dec to
lirmired performanse cesearch al ibe lone the Arsee Bole wax promuoleoled, IBS vs not
deAignated as a BAT ora S5CT by the TSERA, I is, howesner, cmcrgine o i viable
treutment techoology for sma)l awd large sysfom applications.

Fupivol Ireaimenl processey nelude pre-pidatinn of the water to eonvert As{1) to sl ¥,
thvewn pragseriy Lhe water through w pressore wessel [ur conlwet wilh the 135 media. Competing
iR presend o the sonrce wated, as well as souccs watet pIT wall detemmne he eleciveness
of B85, Phosphate and silica have heon showdn oo conopetc apgpicssively with Se{ ) for
mlsnrplive sites. |55 porforme hetter at lower pH. Any increase in pH during treatment
oy tesull im the relewse el ursemie Inem the medie cesulling in hipher levelz in the findahel
watel dhan o the sonree watclL

ot 185 materials acc mwackercd as disposable rwedia, mtier thon providing: unsile
repeneracion. Hxhanatod [RS media tested for disposal shoold not cxeecd any 1lrcshold
level, enuhling it tn he disposal of in a monicipal solid wasce landfill. Howseecor, testing of
e IGE viw a whorl pilol stwdy would be recommended to identify viable dispozal npbioms.

A2 Membrane Processes

klembrane separolion s athyaical proccsa of blocking the passage of shomical constitugnts in
witler uvrozy (he membrane surlice, Prewsure doven membrane procesecs arc classiticd hy the pore
sizc (and Benee he size of pactielc 1At can pass hroush) inio [our calepories (e decreasanie siee of
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pore): wisnetltracoen (MME), ultratiltration (OF], nanofsleation (ME), and meverse ozmosis (RO,
YWAF and LIF primarily remnvs constituents through phyrical aicving. WF proccascs thr aracnie
remnunva] necessntute the use of o coaeulution stuse br renecule Ao, andd e eerefore discugsed ooder
Counduhon-Aszialed Munahlliration 1o Sechiun 3253, Reverse osmosts has been [ound 10 be able
Lo be usad a8 a stand-alone reeatinent process Lol acsends cooval il Is forher discuzacd below,

3201 Rewerse CDsmodis

MMust RO rembriaenes are mnade ol cellulose acstale or polvalinde cormposiles <asl Uile f o
film. IReverse osnyosis membranes provide o gecatol 1ejection of contaminaats than atey
rncmhrancs kocanse thay do not rly an tha pare gire o the membrene, it wac osontic
preasure e toree the food woatecr acensa the membrane, Because of thg, they can be wied as o
stund-alone (eewlment echnolopgy lor contmomnanl renneeal under most water qualily
coldiions, As m added beoehl, KO can also clledively remtove ulber constitcals foom
woarzr, chiding ereanic carbon, salts, dissolved mincrals and color, RO focabmane can alsn
remnye conatituents that tnakee up alkalinity or hardocas (eeleium and magnesiom), and wAll
lead tn o corrosive water. The rejected salts and olher cunsbluenls are dischargs] oog
eoncenlraled sieeun, which can make up beleeen 10 und 30 peresnl of the iniloend How
depeanding on the intlucot water qualey (TS levels espoceally} and metilanc propatics,

It wrdee ta dudve water acness the meombrane atace apains e nataral namotic neessarg,
food water must he sufficicntly proasunzed whth @ bonater pamp, wrhich may ke sagmificant
enetey. [or donkimge waler lealmeny, ool opetating pressures are between 100 und 330
pal.

RO porfatancs s adwerscly atccted I the puesence of tuflydicy, iren, mangancse, gilica,
acAlo-praducing compounils and nther comatitucnts that can cause membrane fouling. “These
compoumnly can produce v #eele on the membrune surface thal cun lead to o dechne of
conlurmmand cepeclion ad waler recowvery. Manbrane ¢lemnnp cin estofe reatnent
porformancs, rat can b difficult and costly, Protecatmest ta remcse these sompounds, as
woll 8 particalates that can damage the membranc, iz waorthwhi le ancd can extend the life of
the membrans,

Arscmie. RO merobranes ure capoble of nchaeang 07 pencent cemova] ol AsV )y and &2
perveny teeacvdl of As(IT, hulliple B ume can be applied o sees to inprove 1
overall acsenis romoval cificiency, Greatar roowery can also b achicwsd by providing RO
treatrment to the rejoct stream, which further chmeoontrates rojootoed water conatibionts.

Prochlorination to conviene A1) tn As( V] may be eonaidered to improve ansesic romanal.
LJowever, chlomine cun damuise some pul vumide compusle mezobranes.

Uranivn. RO iteomen cun provide over 90 percend ngjeclion of urumum concczslralions.
Woasts stivsen whroto colcealabwons will reach 200 to 730 pCiif -, dependivg oo fhc
influcpt concepfration and rgjeetion Tafe,

ATIGTRA svsemit Treapnang Tonlhmadars Taameton Fandiask tar Snal Beeieme, TRA B1A-T-0G-014, Taly 2003
FLIRELA A Fegnekadone ¢ hwicder io Sdeneprament of Rocdbeative Moty from Deinkde Waeer Treamen Prohalogies.
EPA 8 Lu-B-n5-nn_ Taky 2005,
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313 Preovipitative Procecssoy

3241 CoagnlatinnFilkration

Cowgulatons Glorulien (0T ) 15 4 freattoent priscess by wlach the physecul vr chemmocul
prop<utics of dissolved colloidal oo suspended mattcl acs aliceed such that agelomeration is
cmhanced to an cxtent that the rosalting particlss will settle aut of =olution by gravity or will
b remmuved by filtration. Coamlunts are vsed tn chunge the surface charge ponpeties nf
sulids 1o allow,. The hnad prodocls wre Jueper partecle:, or oc, which are more readily
[ilered o sedilad voder the il luence of anrnls

The C/'F proseess has eadifionalls ey nsed to pemesre solids from deinking warer supplies,
auch as hwlydity from surfaes water, The cnamalanes wsed in the roccss can conder snme
disanlvod specica (such oz inorgurics) inaslible. WMetal aalt coagplants such az fomric
chlunde can adsorb vther dizsolved speaes.

The mujur commpements: of o baeic T lacilily inc]ude chemnecal Teed syslems. mixane
eciproent, agin: for raped nux, occulation. setflig, filler media, sludas kandliog
arquipmcnt, and tilier backweash and roewcling facilitics. #ettling may not be noceszary in
sttuatinne whoere the infiwent chmecnmation s very lnw.

Arscric. Freusxudation of Ax{U) to As(Y ) improved removel with GF. Sfodies sbow over
05 peresl reovid ol aneemic will [ermoe sullAle, omd bevweeen B3 10 00 percen) reznovad with
alum enggutation®, Higher arecaic remnyals worc scen in the pH range of 3.0 1o 8.5 for
formie sulfate, and 5.0 tn 7.4 for alum.

Uraniom. C/F uamir ivon or alom sults resully m 340 we 20 pereenl counium cemeoval 1oo pH
rarge ol 610 L0 The more efleciive Lhe coagulan wsed, he apher 15 the radioasheily e
regidual fier uraniver removal, and can hase Berarean [O0M0 to 30,0080 pCixL i e
rosiduale®. Hecauae af ehemical dnsupe and residualz handling, this techien logye reguines
wihvunced onperutor gxperlive [or urapiom remueal,

3.2.3.2 Cazgulatdow Assisted Mierofiltration (Arsends Only)

L'papmul atinm assi sted miemotiltration waes the samc cnagulation process described for (F
treaiment, but wees 8 pressumzed micneliirulion membrane to remeoe the lecculated
particles nsteed ol o provily medie Gller. The advanipees of macoel] oo weer
convestional Etralien nclud el

v hdore cffecjve TnECCNOFRANIZIM barricy Juring coagylatinm peocess npscts
v smaller oo siees cun be cemovesd . allowtnur lvarer umounts of couvulunts o be used
¢ [nencascd total plant capaciey (for the toatpriat}

* USEP A Techuefomes ang Costs for Faneral of drpanse frave Dvrkfrog Fater, ERA 1 3BA0-008, Tlecamber 2000,
€ LIZLMA A Bopukreows ¢ iudder o Wenapament of Rodbsactiw: Qestluci from femcing faer Trammane Taefmigies,
EP lu-H-05-00 Taly 2005,
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Membrines mudl be perodical e hackwashed tn rernve the solids and restore hydraulic
capacily. The backwash wurter can eilber be dschereed diceclly to a sewer ur thickened aml
the rezuliaat selids dispozed of. The backowash water vr salids mwest b evalinaned a3
hazardnus material.

L2133 Linw Sefienine

Lime softening treatmcnt is widcly vecd for reducing hacdness (ramoval of caleing and
magnesium inng) in laree watcr meatment syatems. Lime softening remioaes hardnass by
creutinr u shift in the cutheomute equilibmum. 'he wdditian of lima raises the pH of'the water.
This pI1 sholi comreers Bicarbunule Lo curbonate, which cesclls mn the precpiiation of culeium
a3 calenmn carbonate, Sollenme can resnlt 1 pH i the muoge o 9 e 105, neguicimg pll
adjustmanc oo return e water #0 8 nevtral stafe. Admsonewr of pH vstg carbon dioxide is
COOITION.

Uhe lizoes softening trestment mnethod s also effoctive in redocine arsenic and veaniom
corcenlouliune. The ellechveness ol umsenie or uramum temovul by hme softenine 12 pil
dependsnt, with lugher remavals seen ar higher pII Owadoimew o0 AT G0 Aaly) will

incroasc the romoeeg | cffigiencics.

ronsiderable mmoune of sludge are produced in me softoning systems and its disposal can
be expensve. Comsineciion of o new lime softering plant for removal of ameaic or vranivm

wonld ool generally e ceconunended mless havdness oozl uleo be reducesd.

ZL3A Oxidation/Filirstion {Arzenic (Inly)

Oradatew TUralien relers Lo processes thol ate desipoesd o remeosys nailumlly occormnge iron
and rmangancsc trom water, The oxidation peacess uzcd 10 ranove oo and manganese
leads o the farmatinn of hydrneider thac rermone golublc 2 rseni e by preed pitstion or
wdsarpuon resclions. s process 35 purticulacly effectve for water with ienm
vorcenbealious, I0 msulhmeol iowi s naluodly presenl in the water, addibonul leme
coagulant 1miay he added to achievs the 2001 FolAs calio for oplinma] rermoval.

Suhstantigl arzonie pomoval has hoon seen nzing greensand Liltcation, The acus¢ malcrial in
grocnzand 17 glavennits, 8 groen, itom-rich clav-liko minzral it has ion orchangs
properlied. Cilavcumite yund s oewle] with Koy (potasaium permanganate} untl the qand
praes are coaled walh o luver of riomgezmese uxides, The pnoaple behnd wmsenic remesad
naing grecnsand includes oxidation (o coirvert e ASCITE 1o AsCY)), oo exchange, ond
ardsnrption.

3.3 Treatability Issuas

The arsenic and vraninm remaoval capahility of treatment options ase impacied by caw water pH,
nther ioma prozent inthe source water that conld sharton the treatmicne remnoval capacity, Wany of
(hrests Txziues: weere discussed] o the preceding desnplivn of the treatment proccases. Lispnsal of
lreaincnl cestduals, such as higuisd backwush water or spenl aclid coediy, can creae v dispusal
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cileroeny because conacninan s have been concenraled o these waste stieams Lo levels ar might
beie coisidored hazardons, These iseucs arc farher discassed in this scotion.

331 Souree 'Water pll

Cenwzally, mosl teataeent aptions wall have toproved ol and longer bed Life with lower pH,

wjth the cxogption nf activared ahmina and lime anftening which reguire a higher pH for cffoctive
remaoval. Hecommended runges for pH have been ghown [ur some sraeme cemoval technulogiey n
Teble 3-4.

For 1om exchanue, arseane removal Lypically occurs un the mnge ol pIl 8§ ue 9, althougl the slomge-
buse resans are Lvpueally ol semsitive 1o pH in the mge of &5 oW Chacside thiz range, arsente
roeetral doersascs quiskly, For snme adsomiive media, changes in pH in the souree water may
reewlt in meloase nf arsenic nr uranium from e media, Uhiz off-luadinge o0 srsenie may resoll n
higher arsenie levels in the elfluent than im e soumee weuler, Tor ese oedia, pl] owsl e closaly
mumiloresd.

332 Competing Inns

The type and coneenimiion of cornpehiog 1ums presenl In 4 parisoular oulee waler mdy Jiclals the
applicabilivy of somc treatncol tocluologics at a paticular site, Jans that have heen [oond to
gompere for gites on resing and dispoaahle media inelude:

Chloride Crthophoaphate

LJuiriae rll

Tran Hilica

Mangaices st fats

Mol Tolal Disscslven] Solids { 10%)
Milril Tortal Chganie Carlan FTOCT

Speca e wns thl are of concern (ot the Wenl e araeme reslmenl lechmolomes ame shown m
Table 314 wcluding the acecptable conaentcalions of dhiczs [ons in the raw warcr.

Bascd oo e available mbormation for the Sicrr Lakes Wells, it appears chat there iz water qualicy
data tor the majneity of chese ions, with the crecption of orthnphosphags, aalica and 10
Treatment 1 prosaded for Wells 3 and 4 to remuve inom, aed reated wuter mn concentrulions e
not wealable, ITwasever, depemding on the rearoent leckmoloey selecled | elevuled levels of mmon
sy be nesded Lo enbaned e wrscoos cowrral,

Klesdia Lvplcally shows scloctvsey o0 ions in the following segpaoned, Bac may vary depunding on
the propertics of ehe specitic modias

Lir = sulfage = As{y) = nitrabe = cathonate = nitrite = chlande = fluoride
When an ion iz preforred over arseme, higher arsenie level: can sxcist in the offlusnt than exiz in the

mmfluenl water dur to dieplacement ol the Ax(Y) wm with the cornpetangr 1on. Thpl-TDEhieh-sul [ule
waltls hase bocn shown Lo reduee the eifieieney of oo cxchange for arsenie reewoval,
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Fresina used H audsnghy wruniwm buve a very hish affinity for the oranium ion {eroutes o stronp hondp.
This chesoncal bund caamot be broken by the cormpeting 1ons, g5 10 well with wrsenie wdsorbed Lo
tugdia, TIms, whereas arscme way be dislodged and released m the leeatinan ettluen, uranioe will
nnt. e o the atrnmg bomd boraoen uraniom and the media, these compering il ont diglodge the
urarium 1om, wlthoopeh the 12X media bed Hfe mizhe be ceduced.

Cenerally. water rom the Sierma Lukes wells by lew levels of competine joms, amd are noel deemmesl
o he a problern i selecoon of & lreatment techneleey tor mlber unmourn or wrsemic,

333 Heziduzls isposal

Wiate iaposal 12 un mmpodent consuderuhion in the trestment seleclion process. Amsenic und
uraniurn relntal technelomes produce severul dillereot Urpes of wasle, mcludine sludees, broe
streams, ackwash slucrics aud spent media, The different waste soeams fior sach trcatmend

el nokoyny for hod uraninm and arsenic remasal troatmant woepe idenditicd in Tahles 5-3 and 3-4.
Thetie wustey have the potentisl for beinwe clasaificd as rathoaetive (for ucanion) and harardous {(far
arsenir] und cun pose dispusul pooblema, The charsciemsies of e residualy cun e allecied by:

The cancenteation of the coutlacnliil 1o the soulce Waler (urariuacsenss)
Freguency of rcomr'medindmcmbrane replacement

[Tow eflficiend M toeaborenl proseesy 19 il Tenney o Ut UL uTseT i

Frorquency of rogenoratinm {for ion cxchanes avd activatod ahamina)

Frogquenicy ol [lter backweash (Lor tregiroenl processes using sanular media Ollem or
Nt lrmAncs]

‘| coating water weth high levols nf araonic or uranium will chncentrats the contaminant in the wasto
slresan. Uther consliluenls present in the svurcs water wdll also become concentratis]. Porameters
ial can sopact dsposal aiermabves include the [ollovang:

High ar low pH

Lhpt 'Totel Suspended Solids ( USE)

ITigh Tolal Disealved Sclids (TDE)

Hiph concentrations of hoayvy mctals

[Tl conesitcolivn: of commpeing 1ons, such os Qouunde, solloe und chlonde
Radinmclides and davighter prodiees

Severul stulutes povemn the despoaal of wastes, including the B eorource Conscrvatinn and B oonverny
Al (RCEAS, Clewn Woter St (CWA); und he Muclewr Repeulatnrny Commission (MRC). RURA
specifies that a person Whe pensrates a selil waste soosl churmctlence the wasle sod deteromes o] he
wasts iz aragdons. The CWAL coforeed v e Repuonal Water Unalily Condnol Daosacd {IEACKTT
estahlizhes regmlations for dispnsal of wastes thoa water of the statc (roqueiring an NPTIRR parmit) or
1o o wastewruler reulment plune ‘'he MEC cstabbizhes liconsine regquisremenis under the Atomic
Lot Al reeulaling: uruniom ag o “source medenal.”
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3531 Arsenic Hesiduals

There are five peneratly acespted methods for disposal of arponic waste stroams, ineluding
{11 Jacwifill dispnzal; (2) dircot discharge to surface wuters; (3) imdinect dizcharoe 1o a
wastcwator roatment plunt (23 lund applicetion; und {5 on-s1le seeenags 1 4 =P Syslem.

Lnder the KOR A reguicements, weestes miended 1o be disposed o a selid waste landll, such
ws dewelered sludpe abd speat media, pose demonstrate that the waste paseas both the Paint
Filier Liguids Test (FFLT] and the Toxicity {haracteniztics |.eaching Proecdure (1{LE)
ensurs therg iz i lcaching ot hiph lovels of contaminanty vnee in e land{all. The PFLT 15
uscd to vorify there ia no free Hguid cesidua] sesociued wilh the wasls Cwpste slodpes cannol
vialwin fres gwid resadouls o the ume oF depasal), I e TCLT extracl sontains extract
cumlnns Arsen s or any odlier contatiat (e, g, chrominm) aboys the Toxicity
Cliacacreeistic (TC) Limit, fic wasie residuals must be dispoesed in 8 dosigneted and lieensed
harardons waste landdill. Tha'I'C homit for amsemc iy 3.0 maL. Thoge hyood wasle sleams
thut contan mors thun 540 1oL ol arsenic would therelors be classalied as a hcacdons
wiske, and the cosl ol dispesal will be Jawcly high,

Solid wusles m Californsa must also bave a Waste Exoraction Test {22 WHRT) comlucted to
defermine it fle wastc is pon-larardous or hazardous. “I'he Ca WHET is 2 mone A goroos test
than tha TCLP. T'he aame lirme apphies fur the Cu WL - oo mure than 5.0 mp'T ol ersemic
smedior estublished T levels Tor adver coltuninats, Tesiduals that pass the TCLE may
have ditheully passiong the Ca WET,

e strarc gy for residuals fiat may hawve difiiculty passing the 2 WHE i= tn replace the
moidia prior oo full cxhzusteon. The medic adll hewe less arsentc or et conlbominant
lowdine snd may pasa Co WET homls. Thas reduchon mthe cost of diaposal by not being
cluzea e 4 bewacdaus amwst be werghed against the highar cost of media for inone fregnenc
rcplacerment. It is alao possibla 1o mix the waste with ather non-harardous wastes o or tn
digpnsal to rothues the contaminant levicly.

Iiguid waste atroams: discherized Lo wasiewaler reetmenl plants (ndirecl dischareey. oozl
demorsirale thel the guid residual mieets 3n acceptable level for dischatge at that facility,
Thas will be based vn the oz cstablished in dic wastewrater permit issuod by the RWOCAH,
alnd rako: e aceonunt ha backgred lovels of comtaminants in the municipel wastcwstcr
amwl Incal groundwater.

[iguid waste streama fonm K POLY devices sheold be suileble Jor disposil nem on-sile
sEwaETe O seplic syslem.

3232 Uramlum Reslduals

‘I'he eomecaitrated restdual streama renerated from radionuchde ineelmoent daciliies wre called

Technelogmcelly Cohaaced Sulumlly Checumnys Radwoaclove Matecials (TENORET). The
cones:lealiogy 0f TENOTER {and oilicr potcnrial couramianits) w the waste strgam, the type
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of wasto produced liquid or solid), and foderal and stabe ropolatinos wAll affoct whae
dispuei] optioms are aveiloble, The BMHC musl 1ssoe o eense e uny weuler svslem milsmding
lo dispose vl ieenlioenl wasle resuduuls comlumng vranium and other cadwoanclides, The
MRC may isme & genaral Heense, 3 specitic liconse or doom the resideal tnbo cxempt,
depending on the amount of wraniwn present in the material. 1'he MR can decm the
materxl o be exempt frum ceculstiomns 1 the unmiwm mukes up les than 00,05 pereen by
wedzhl, In Califormiu, the COPIT Dovisien of TFomd, Drug and Radiabon Sutely. i
responsible for epulatung e nze of and exposureto radiation, CDTH implanents the RO
mequircment te jgsns a licease tor any radioaetive materials, incloding those waste reqidu| s
from & water troatment plant that combarn vraniem.

Wakte wenerated b these orunaum trestment technoidogg ey ere vlso rmoeving so-oceumny
vonluminumds, ] henee Lhe cesiduals musl be tesled umler he RCRA reéquirenwnils,

Drspusal oplons will vary depemliong on the comcelealon o0 raniatm and aoy ©o-
cotannants, and whether the vesidual is a solid or a lignid, Some, bt not all, hazandms
waste landfills socopr FEMORYM snlid wastes, |ow Lowel Radinactive Wasts (LLEYW)
landfillz may accopt wastes with tudnmuoclide cimeentrations tow ph for dispueel at sl
or hieardouy wanle landhll Uhere wre o hroled oumber LLES lundinlly in the Toaled
Stares, abd pone m Califoens . Licensed LLEW disposal facilibies are loczated at Bamnweell.
sourh Caraling: Clive, Lrsh; and Richland, Washington.

Liquid wartcs may be ablzto be discharged to 8 wastowstor trestment plant, depending om
the cumeentration in the resedon] stresm undd amy bmals estublished o the wse dischirpee
perrals tseuel by the BYWOHCT,

CDT'H has developed the followme pridelines for disposal of waste S0 a treaemend sysrem
chutaining uranimm,

»  Snlid Waste Lizpoyal

¥ Mo lheense needed [ur possession. leunaler und dispossl of Bller mesdio or odser wosle
if the media concains less than 0,05 peraenn uratit of thorivm by wepghc

A aeperal licensze 15 aeeded if cadmm concsatrations da oot exceed 3 pllidl. per gram
of moedia, and the fazility dncs nnt pragesa in cxecas of 15 pounds of total Tass at
uny e teme, or i skeesa ol L300 pounds thnughout any culenldar year.

o0 bpemfic Lieenue 18 needed of the ubove cnilemiw are nol mel.

The disposul ul solid e medis o lundBLL s voeemed by Culifomoe’s Solid Woste
DBoard,

#  [iquid Waste Digpngal

e

# Waste froon a troatment syatom can g 4o the “gencrul emAdmnment™ of it contains

lemas tham SO0 T3
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Wass f70m B TICARMCAT SYSIOhY GAN 20 T A Soweer systcm if;

-- Clnmtains less thun 3,000 pCadE uranim, and the discharge i approrecd by the
Kemonal Water Quality Control Boasd

--RWOUE apprioreey of Lhe dischareee
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Section 4
Treatment Implementation

Thas Seclion will evalnate the altematies of treatment for arsenic and sranium wsing point-of-cntry
and point-of-asc frzatren wilin Mo home as well as contralized troatmest at a publie water sysiem
wcl lhcad uaing & dispeeiahle media. Hor the parposes ol evaloabmoge eeaconent or the Sierra Likes
Wl Field, in which both usemie and wwamom coucenlmieus @ sceead drnking valer slandands
ume ur tnere wells 1he use ol 8 Water lemediation Techmalogies (WET) reeatent processcs arc
desscribed, Altepnarives for sizing the eatment facilitics and preliminary ensta caimates for this
rreatment altcmative are disouasod

41 Point-of-Uzsse Traztmant

Crnoalized freatment is mit always 8 foasible treamaent optiom, for ecample, 10 erews whers voch
hotne has a private well orwhere centralived treatmenl 15 cost pretobiive. In (hese insirees. ool -
ol-entry (POLE) und pornl-ol-use (PO trewlmenl oplions wad e acceplable Ueatneud sliernarives,
POLC i 1 coveanys of proveiding teatiment 1o all of the warcy @itering & home, whegas PO prosrdes
tregtrwcnr an a single fancer. PO iz acgoptab e when troarcd water is necded anly for donking amd
conking. Thoee types of systerns may offer epse oDnstulletion, sitoplified epreration and renetolly
lopweer capilil cosl, bul wall resull 1o iporesssd momloenye {where pvwned by o poblic walck svaten)
10 emssure Thaat thees ineatoskent wdts are oporating propoly, The USEPA hias Identificd PO asa
viable BAT or $5CT for small systemns serving 73 tn 3041041 persema. Pubhe water systems wimlbinge
o wAc PO or POE for complianze with a dnnking water atendurd muost spply [ur o vansmes or o
exempbion [rom the standard oo e state cepululory aaeney (CDOPITL provide e operancu and
manlenunce o e device, and cwoawroing, of the freated watcr quality.

Currenily, the USEPA has identitied POUPOF a5 a vighls compliance techwnlogy nmly wnder dwo
tepulations: the Argenic Rule and the Radionuclides Rule. Ccher chemicals peose msks Inom
mulbiple router of exposune (including mhdabon wnd dermol adsorpuon) whoch makes e wse of
POU (ot complizmee infeesible. Table 3-1 identified Dolh wn exclangee and revorse oarmasis TN
lreagmenl 5% DAT fow wranium redloent, Table 53-2 identiticd astivated alvwming and roverso
aaronsis PO as BAT for avsenic comoval. For watgr with both areemic and uraniom, it makes semse
therefore that B4 would be one POL. wternatres that could remove bolh contaminant s
simultuneinusly.

A number of case sludies have been docarnsnled [T orsendc ond ofher coanunant remoeal by
USEPA i Potr-co Uve ar Doini-02Endry Treafnent Opfons foor Speafl Deiklng Water Spstams’,
slowing varving results. Portiimance intirmation indicates that all of te doiees teated wers
shimm i b capable of romoving amsenic tn lewela belorer the new: MC 1L @ath Lhe escepbion of one
thal wies noel elfective in remuvine AsCIID (precadalion o AT} was reconunend«d),

TENLEA, Mzt of e or Modr of Bietep 2 reter Oeieny e Smoil Dieiek i Fater Sestems,
EFa &1 5-RAA-0I0, Aprl TNRG.
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FrAS Fnvicnmimanral l'ethnology ventfication (L7 Prosmom developy lestny prolocols wod
verfic: the performanes of imovalive lechnolomes hat have the patential fo wopeove peotestion of
humman heollh and e envirenment, ETY was ccared to aesdlear the cutrance of new
elrvilonemcntal rechnelogics into the domestic and intemational mearkotplace. Under the LT
program, engt-cfteetive treatment technologicy cen be demonstraled and evalpsied under sormmen
teating protocol. Under the BTV prosmam, thres RO merobranes (el and witkout post-menband
carbon [llers) have been tested for emeoral of 3 sof of contaounants whish inslnded nrganic and
wrrmie chenncals, a8 well as ovorall T3 comowal. These were not spoci fical by tested for cither
alscnie np uranium romoval, The swemmeary of theae throe venification Lesls are provided n

Appondix A

[Demomatration of o particular POD wechooloey via o plol sludy s ophly recadunended for public
wruler spylemns, evpecially where ulliple containnats acead o be remavesd.

Homeowners wilh individual wells et praduce water with arsenic andior ueaniwn shonld seck the
goidace of CDTH tn identitving deviers eomiticd for spogitic contaminant remnvel, or the DS LEPA
ETV program, Water roatmnent deoviees sold for residential wie m Calilormia musl be cerlilied by
1P where v health benefit cloim 13 meade fremova] ol o speciie conlionianl). ks 10 sch
pageey ot each of hese provmames ure o5 follonss:

USEDA BTV Drogrom?  RLps wew e, oo ey oee T 1l catio nedvorithoation-indes: b |

COTTI Certafed Warcr Treatmcnt Doavicgs:
httpesmoses adph_ca. proa'pedd wemydevi coad directorys'deCao | L him

4.2 Fixad-Bed lon Exchange Treatment

*ow A gprnachsa tn weatment have boon developed oy o resull of the medoce] wesenn: MCL, whoch s
ierpueding tany smaller wuler sysleme nuhun-wide. The vse of dusposable media bas Deceme @
vinble uliermitive because of Qe lower aperatot skill level requircd (typically no chomicals arc
added in fhe catment processh, and the climination of angite reponerati on nr backsrazhing to
cleange the madia for rowse.

WR'T dexipna, builda, and provides operational support [ur ooomoniy, arseic, i, urimin iod
hoavy meatul removal systens lor waler wodd wastewaler weabment. The WET tréalnent process 1scs
i proprocy alsorplive en exchanee media for sencval of wraninm {F-927 media) snd aracnic
(- 33T mediad and has alse dovelnped & proprictary modia apeeificallv far the concurront removal
ot hioth umniwn and arsenic. ‘Lhe procoes wes b acmice of teo oplow reilmenl vessels noseres
configuration. "1he waler iy moved through the inculmen systean osing, the Waler pressuce grocraed
from the well sourceisr. Mo chemicals ace added to the water for the urawinm ar arssic romoyal
lrewtsciend. There is no regeneation of the lon exchangs modia. The WRT ion exchange process:
nelwdcs cndy an adsnrping phasc, with the majacty of the cnotaminent removed in thie Dest vessel
Chnee the media in he first vorsel 1= spent, the media from e secom] wessel 3 nelabed Le e st
vosael and new media 1 ploced o he secvand vessel. TIng procedurs s inmzes the contannoali
Joachimye vr 4l wesha W0 reduee (e overml] cost of operaticn, The teatment media is AMSEMIF
Slandard 01 wodified for vse in drinking waccy.

PN IZAAny 10, P06 4-2 2OYLE



Tuder eencraciual agreement with the water wiility, the spent media iz removed by RMD
Cperations, LLC (2 sister coinpany o WERT) and permanentiy despozed olal o lucensed tacility,
RAATY haw oblained Radioastive Materials icenae Mo, F342-30 dated April 21, 200K, which way
Lsued by the COMH Radialogic Hoelth Branch The license was ismed 2 R0 for the removal of
nateal neanium from donbdnge water end ils siedige and handling, SR desa poy, munolaeluges, and
prowides the equipmend aml media vsed in flc feility,. Tho hendling and exchiouge ol pes media 1o
replace wpent media, ue well as the shipping and dispasal, is handled by B3MD. A WRT axample
provess [ow diapran and plant schematic for uranium smd arsenie teancal NSz dual tank system
are provided D Appeadix R,

Advantapcs of the WRY disposable media systeon:

e Mathing in added twihe wates. Ne chounisals are added en the ureewe wod uremnm freatinsne
prucess ool nonhing 18 parted intn the water dunng the trealoent poocess, The water
sviElen will want o gantinue providing disinfection 1o Me weated warcr,

& Mo hackwush or repeneration cyele requiced, heace no Hyguid reandusls sce peneriled
+  Tlinimul muinlenane: and operation eongizts of routne memtonog and sampling

» Mo handling of radigactive materias, media or chemisals by utiling staft

& [Dispnaal of waite to an NRC-approved sk

o Media s WSFANST Sandacd Gl certitizd

o Comploe package af aondices provided oo o lonpg-lecn conract bagis

WIT has susecssfolly dennnstruted the ubilily ol vhe uraninw 7-92"" mediv and the arsenic
F-53 media tn schieve compliance with Lhe respoestive MO Le far uesmivm and aesendc i pilor
teets and Tull-seule lreatmwenl applications. One WR uraniom remo ol syslem has Detn approsed
for a public water sysicin in Calitornia by CLPEL which wus installed by Bass Laks Water
Compiny. Boyle assisted Bass Loke Waler Company with e CEQA sompliance and development
of o eperations plan for the wrunivm remeval svstem for CDPH permit approval.

Pilot testing for urenivm removal showss lhat significant reducrion in ursmiom is wehieved over Ui
gowrae of the study, One sludy in Bragas, Xow Mexion, tosled sater with o sounee weatcr araninm
comieniTalivn ul gbout 260 pesL, sk ne deteetinn ol wrendum in e efthacat during e Z-menth
pilol. Anciler sndy condueted in Las Croess, New Meaxico, ona seuree water with abnut 50 peT
ofuranium shawed nn deteetinn of vrumdero dorice e fivse manth, with a8 =lkew neneese to 3.3 poT
at tha end nfthe 3-muenth study, Uraniwn concencrations in the effbuent will invrease mone capudly
0 Anmess with cumpeling onz, wiich e up adserptive sites on e madia. A arscnic pilan sady
waine he WET #-33™ jon grchange media was cemducted m e Raneito, Sew Meyron, on source
watce with 2bent 18 wel. af ersenic. The pilel dernonsieated removal o beleew the MOT of 10 D
for the lenuoth of the d-munlb sludy. Arseic sanesrtratinns inorcased over ime.,
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The vse of the media for removal of srannim aod arsenic concurrently muose b pilated to
domomatrate slequacy of removal and o determine the actual loading rates for bath uranium and
arrenit. The lus of the medie wAll depend oo the arsenic and wrasiom concentretions, pll wmd
compehtye wn coteenitelivn: md the pallons per duy pradoced ool (he reaunent ol The
Lite of eacl media <hacec vaing the AsTe-specific media shonld b in the ranes of 1.3 to 2 vears
and is vorificd by WRT using loading crlculations ancd wator qualiny Tinnitoring results. Hyaluatino
nf the media for changee out wonld be based on the areenie coneentration in the planl s(oent.

Woater quulily semples musl be collecled imd imal yzed foe parumelens thut compele [or bundings sles
on e roedia. Tlhiose of coucers fon the uruown aod srsendc roedn welude sulfale and mrate, The
prescioce of cither of these bows in significant guantitics could reduee the vactiol 1ife of the media and
reaule in carly hreakthrough nf arsenic.

4.2.1 Preliminary Cost Opinieasy

For the purposcs of providing a getveal ceomate of the cosl of treacment (o removs arau i and
aragnic from the Siera [akc Wolls, WR'T has prosdded capital and aperations and maintcnance
on&ta tn remove hoth uraniom smd arsenic in dual stagee tresment. Crosts sre presented (or twee flow
Tales [ur siaino the [walibes: SR ppm und LD gpm (o weeount foe he oew (Bew [oum Wells 5, 6,
7, 8 and 9 and A waxwan of 1540 millien palleos produced ovcr one vear, WRT wsed e waoest-
cazc water quality data for detcrmining e facility girg and aporation and maimrenance costs, which
Wias & wranium ooncenration of 205 playL (306 pe'L) and en acsenic coneentration of 3740 pey'l,
both denved om Well 4 dala éoeler 1o Tables 2-2 ol 263 Ax zuch, hese eulizoales are
Considanzd o b conserwative, Wl mav acmally be lower nnder design sopditivns, Operation)
cnats may be gignificantly rodpesl during perindz of lnwer sontaminant concentrationa in the
intluent wuter. *'hese sre inended to be preliminary budmetony estimares on by, and mosl be
cunfrmed hoeuph opilol sludy o estublish wclost leadiog vales of he leo meedia. Treeagn of (all
seale faciliies wonld be based oo a predesizn moport w which all of the dezign parametors arc
rdenrificed

It ia reoomrimed that the blended Hovar fonm all of thewrells weould rosult in coneoitrationa of anienic
end wranmurn well below lhe seaomed worsl-ces woter quality Jevels used [or prewentings hese
prelnnoary cost eineles. Addibondl waler Qualiny lesboge should e conducted 10 codtioe the
concenteations of vandum and arseic i the new wellz (hclls 5,6, 708 and 9% The fing] asswned
argcnic and wranium conceatrating oo be wacd far full scale design would be idontiticd in s prodesign
teqom, wnd approsed by COPH.

Addional cosls waull be mevrred o provide [ur o pilol stedy and enmneenine deagmn ol e
teewlroenl Gicinaes, Palol staedy costs [or a WIET system weindd mnclode ooy he anal viical cosls Tog
sample colleetion and analvsiz, Analwiical costs for Doth arsetis a1 urasdium foc the docation of 3
shud {typrically 2 m 3 montha) would be in the range of $EAHL W ET woulkl provide awritten
roqnort decumenting the pilot stody reaults.
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Table d=1. Irelinnnacy Cost Esthing fes for Acsenlc and Uranfom Remeval
(Hillview Water {mmpany - Sierra Lakes Wells)

Trealon Flon:
Cosl Hlevment 0 2o 1004 g
Clipalal 57088, S0 ROSA.O00
Anryul 1 & H' S, 20008 - f458, 400 7
20-Year 0 & 5 30,204,000 54,122,000
Tatal 20-¥ car Cost’ $05410 500 108, 004000

l]nn'lur]r.ﬂ lispresit 1oF mesdia
*Bazed woea cost ol 3407 pec 1000 gallons puduzed
"Boscd ran st of $5.04 per & 000 gallema pradiesd

Dioign szawcpriows:  Anooel vaess of 150 MGY
mnivm corcenmmrion of M5 pCiT, (206 peT ]
Arsemiv ameemerativm pl 300 pel

4,21  {antractual Agreements

I] trewlmemi e provided by o cocnpany such as WET, wlock: provides operational assistane: and
spenl media disposal Services, 4 coutracmal agrecment i3 sianed o provide die bagia of the acmnces
o he provrided. The W RT agrccment w91l cacablish a standand of acmvice anl media replacement,
based on an estimate ol the loading ruee esoublished duonge the palod stody. 51 ncunl chimpees e
raw water guafily {bevond & 10 percent of aaonuad averase] may ceive relegodation of e
CoukTact,
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Section 5
Actions

5.1 Arsanic and Uranium Mitlgatlon Steps

1 arder to gl ly comnplhy with the arzenic and wranium RAC L 0 the Sierma Lakes Welle serving the
Hillvicw Water Company'= Oakhorat/Sierre Labes Water Swestemn, the Tollowinge sleps loghlight
actions thul should be luken:

. Coolinue o evalupte dmsenie and umedan noeitocing data fiom cach sonree, including che
mewe Wells 5, 607 B and B,

2. Dhaermine pompliance stams of cach well hascd on the reanltz of monitnong (eomphancts iz
RArcd on a runming arnual averape of all samples, celewlaed quurlerly)

1. Ixetermine if non-trowtment mitipabion slrateey (uch ax abunduniong: sounses or provideorp,
blendinu) wall resnlve bolh the arserac o orindvrn coanpliomds 125es,

4. Messuce the [ollowing waler qualily pararoeters o <ich s0ubee o identity the levels of
porLs that maty compets fior acscnic and wranium sites on variows modias

Aracnic. ‘Fotal Mitmitz

Aracnaie [ A5V )] Orhophesphule

Araenile [SedIIH] rH

Chlovide Filica

Fluntide Hulfatc

ITom Tirlul Thaselved Sulids (T
MMungruriee Tital Crrgatne Cacbon (TOC)
ke

5, Drctormine e tetioent evaluation ¢ritoria to allow comparizon in the treannent seleetion
pprowgean. Theace criteria may inelode the following:

A,
b,

Fristing woatmong procoises
Targs finished warer quality concontimtinns (arsonic, ranium, ifen and mangancsc)

Mleniily wuste dispesal oplions {local sewer systeru, local landfills, hazandons wasie
Tand 113 and Low level mdiation disposal locacdona}

Lanwd availalnlits for sicing aew treatttien facilitics, nclnding treatment vossels,
¢hicmical storage and feed facilitics, residoal holding facilicics (tenky or ponds), und o
treatment building.

Available lalor and their gnalificationa for operations of now troatment facilituey
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[ Muxarouee and avelage sooce Low ralc
I Accepluble pereenl water lows

h. RKoomulatory reguirements

&, Idenbily appropriale robigaion slatepies hal will address hotl acscnic and weaninm togothor
Lo gibihilni@e reatrnant aosts, Treatmeont strategics have heen diseussad in Seetiona 3.2 mnd
3.3 of thiz Techniead hMomoramdom.

Herimatc plamning-lowel capital and operatioms mmad mennlenames (O8] cosls [or the
elentified mibipwhon straleme:, Include cosls Lor belh vonticoimeanl resoval and disposal
handling,

B, Lraluule dezipre cobsideralions for e idcodilcd mitigarion srarcgics,

9. Seleut the mosr viable miligation soategy based an desipr eonsidoratinng, capital costs,
Q&M cnars, land availability and disposal issuca.

10, Cbtain conceprual approvala from dec regulatory amenciey for the selected miiehion
sirabogeys.

11. Filod the selecled mubpptiion slrotesy. The pelol study w0l demonsieate e saiability of he
selencied 1odligalbon slaneey (o reliably rediuee arsonic and wraniumn below WL cotablish
destgn paramcters and nporating costa. In memy cascs, pilnting may be performed by the
vondnr and will reemldt ina pwaruntes from the vendor that the system well perforn o stated.

lusuey bir be wddressed by the resolls of a plol slody welode:

g Anbopsded Iile of the media (hed volumes thatl o D orcatesd Defore media s
exhimzled)

b. Mwomemn surlace loadiog rale

¢, Ewvmlustion of cesdouls Cspent mediz or liguad wasles) srl idenbbeabon of disposal
oplions aod associalal cosls

d. Dvulushicn of waler qualily vanubles hal vao lead e process Lnlure, and establishing an
uppel 1 10 enstre adeuate weattnenn (5 provided

12, Drevelap i Mredosien Repodt ilat peovides final desipr eriteria, cquipmént sizing, dispnzal
mngthunds, and qatahlizhos gonatimaction bevel coat ceoimates and (&M costs.

13, Prepan: constiuction jHans and speeiticatinna
14, Implemcnt it mebon sratogy
15. Momilor the mibeuhon atcalery i accordance wilth pemol tequiremenls and he Cperalions

Plum 1o emeure conlnninanl levels 1o the delivered water ime bolow %ICLs anad witlun
anricapated paramcicrs,
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Appendix A
USEPA ETV Summaries for POU
Reverse Osmosls Treatrment







T'HE ENVIRONMENTAL TECTINOLOGY VERIFICATION
PROGRAM

sepa E

L.5 En*irennmirnm| I"reber dan Lpenry NEF dnlor coalimnnal

L'TY Joint Yerificatinn Statemnent

SR TY = POMNT-OMLEE UEY EREE D8 (RIS DRIDYVEING WaTIR
TRFATMEONT 8YATT Y

AFFL AT ICR: LEM Y AL OF MICRGBIAT, COPTAMINATION AGENTS LN
TRINKING WATEL

M U Madb, WATTA FREYTERVT.TRA 5

AN WATLS PRENUELL, INC

AL R LTES WEST WIT.T.TAMS STRERT w1kl $1HI-752-5502

' PLOLHRMEN, AL 85027 TN 0NN

HEF Inereational CAFY oaages the Dooking Woler Systems (DWS] Cenler wnder o U5
CovirenT=nig, Pralecbon Aency - (BPA | Enviromocntal Tothoolemy Vedficaron (F 1) Prgran, The
DWE Conter razenthy cvalnaled the perlrmemes of the Woals Trontier, inz. 1Ura § poinc-oinse (PCL)
reverse psnpsis dinking wi reatmen svaczo. BSF perlemmend all of the le-leg aclivitics, wid also
amhemsd he cenilicaten sepoit and diis weriticndion atutement. The venliceion ropon soatauts o
comprhenges Jewcn plicn af e wesl. :

FEA craged e EMY Progean o feilitote the deplevmeol of mmevabve or impoved sovifibibooacal
" rzehnolomics throupch perfvmmemes verilcalion aod dissomicarien of intformation. The jgoat of the ETV
orugram js to further enviconmenial projedion by asccloating he accoptanes md wse of improeel andd
neve cost-cffoctive tochoologrms, L5V sewks o achigse thix goal b providiog bigh-quality, pees-
wvieaad dua gn wehooleay porformooes to thess dovelved in the desien, dislribotion, jenoitting,.
prrchise. and use of ensimnmeilsl leshoolsgics.

LY works in pecbwesslip il recegnized standards md tesempe omponnicatons, skakeleldos groups
foonsistng of burers, vemdur pnzamieabone, and pecnuitices), and with the foll participaium o mgdividuial
teelinelomy developers, The progrm eeihsapes e parfoneanss of iuevative techooleaizs by developms,
st plan: dior ooc respomaTee W the oweds of sipkeheddars, sendusting ficdd or Zoborarory lests (=
appraprials), eolleaing and analyzing data, ood preparing, puer reviewwl reperls Al cvalbanons e
conghiclsl in aoerdnncs with cigorous qualine psmurnioze prolecols oensune thal data of boaowo and
adequite yualiy are peneraed and g e resuls ae delensible
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ABSTRACT

The Woire Fromizr WMo 5 was wesled Tor rereyad of Taceeria and wrescs ar aF s Drinking My'mier
Treatacnt Svabems Lakorntory. Wtk Precnder snbmills] ten wnite, whick weoe splic oo case pronps of
Myw, COrne group fescveed 29 days of sonditioning priar to challanss fescinz, while the weeond grouy was
besed mmediaely, Thoo e an inzorecetly mstallzd shac-off <olac 2nane 2 ke uneondiciooed onils, omly
four in this group were cested. Hoth 2roups wers Challetged dencealiy. The chollenge oopmizme wers
the virusce fr. BS2, amd Fhi % 17, and the baglenyg Areediolimoigt omiiita and Hpavagemoniang
pretiefafove, The teat ot wooe cholloopged o bae diTerene iyt pressumm: — A0 d 80 peueds e
squar s el gauge [prigh The virus shalloness werns condacesd or thees JiTerenl pl 1 ceibmes (6, 7.5, and
9 wach ke ancenl by aecees whether pHonMecneed the porfenanee of the tese wnit: The bactena
zbnllzopres wers omly comgulad aupH 7.2

‘o oueet eoses, Lhe test unils simileyntly redweed e clallenge accanizios, wilh reduacions greorer them
4.0 leay  LThe leayg mdecoon v 5 shown m Talles 3 iceagh 00 Qverall the perfonnooes of the
comdition:d nnits oras batter than chot af che uneoncdifons] units, Aldse, the pogooditnned wnils cahibitod
wider wiitfo-ooit perfonsganse variatioo than the candiboned units, The fowe redlugtzen dala docs oot

songipsively sheew hat ole proseocs or H indlocnced ros uoit pectbrmanes,

' TECHMOLOGY DESCRIPTION

Tl fellowing techuolosy dezeription woe providmd by the man Pagurer and ligs it bean secitied.
f The Watts Premior Llien 3 ie g Ges-sings POL danking waler Iatmeml svseen. 10 cnplesa caben
" fulteation and roverss ogmesie procesees b remave cenmimamls from driakmzg waler, 305 s0ld with s
“imeet that is instlled sl e kiecleo siok, ood e sestera itsclt ic metallesd aither under che kitchen sink or -
- m ynncher lovation, :

Iymnge pperlion, inlel seater Mist passes thiowell a sedimcne ez, and then chrongh cro carbon blexck
Elters. |he Moumh stire s passige Dimoogh e oo odmefas olcobkrans, The portion of the iolet e oter
that pagess thoough the oembrons oavele o the mslist el siorage tank, When the wsen epong the
raucet, the waber 1cav2s the srerogs ok ood travels theaugzh i Dl garben Dilegr befom axiting e fauzct,
Lhe <yeaem s Jegned Lo podoecc approsdoatc]ly 12 callons of reeet warzr for each pollan of fremed
wter prodused

he ject mmigs wore evaloals] withoal Qe cartwoo Glis or sedimect Glter in plozs o chomiooly The
paesit e thil these Milgrs could waquraily ey a pontien o e culonze accanians, causing a positive
hins of svarcm porformismes duning teskmp,

VERIFLCATION TESTING DESCRIPTION
Test Ay

The togting gite was chr Doiokm;e Waler Treatment Sestems Daburdune a S5F e A Arber, Muchisan,
A descripcion of the et oppocatis cam b2 F2und mothe wskiogualilye wesurgmoe (QA7 plan and vosificolion
repeerl Tho Lesling wag sonductcd in Scpronbor and Orerabor of 2005,

Metherls and Frocerduees
L he westing mcthiods and procednses are detailed i the Feet0A Mim e Merifoaian Tt of e Full

Srremier Dilve 30 Peoingon’ Dhve flevtese Chweodds SRadios Fefer Deamonr Semem O demaval’ o)
Microtial Doateasinoiion Ageealy, Wine: el oanils wol eccilicd Tor Dactorin and vioe ccmoval

MY | 2P CAARCTT The Loramp2n; g oS it 1o dnluaml paoood this volysalivn Sqloinn .- 2
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performance weing Ue lactzciophaes vinse: . M52, sod Phi X 174, omel the baiena B dimdaeds and &
provesievo, The challsngy orggnisone weee cleeacil hecaose they are smaller chon most ciher vimuses amgl
baeracia, and 2o provide a conggrvaliee e-lmale o poloccance:,

Walls Premisr submilled lon unils, which wo split into twa proups of five necerdiogg 1o the perlommarge
of each membruns 10 the manuGggarer™s qualily oendeal cetiog. Oo2 2moop wos eooditionsd Mo 25 days
s 1o ehallzogs tescmE by opsratmogs the anils claily wsing the bl wabs witheut challonge arzanisme.
The accond eooup was challeoged without recwivdng he A5alay sonditicomg porind. Druc o an
meormeathy installed shuol-all valee anene of the neoudigencd mits. oy four mochiy wron s were tesked.

- The tesl wnoli wore challengod at bath 30 und S0 peyys inlet pregsory The Lest water Tor Hue Tacczia

! ehal lenpres wis sel op H TS5 + 0.5 The tear warer e doz virus chall=ngees wns selal pTTARO £10,3, T3+

"5 ond 9.0 — s Howswar, il bad a Tow ufforing eopaetty. so the lab tzehorians bad darfiselye
matntaining the pH wtam e 20 = 15 rmae, Az resoll the pH ler fue conditionsd wnits pH 9, 50 paie
challcogs was ooly 7.9 The toat water pll vilues for all other ghallenges woers withio due allewable
ree:  These challeoge eeaditions wers titecndod o cvaluate whethe- nlel presaung o 7 H nllucnces
bivderin amgl wirns seengval  Table 1 zhawe the challmes schedule for the sondimioned unilz, whils Tiabde 2
ghews dye soledule For the gneondiboned vnits, The ehallenge lzvcle ranged oo 3 4 10 6.4 lag_- lor the
eimzce. and 6.7 ta B 24 Lo tar the bagler 4,

Tuble 1, Condiipwes Thails Clallenge Sch edule

nll “rlul Messurs
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O zach ehallenge day, the aer it werz operoeed f2r one tenk-Nll penexd (pproximalely 2ia o ciglil

honrsy, The eud of s peoind was cvident theoogls cngapement of the svstem’s owhmatic shulotT

mechansm _ sehick ganses Lo Mo of oojoct wate: 1o @zazs, At 40 peiz, oot all of the shat-oft m=cknnizms :
copgogad mteer 4 houce of operatiom due 1o the lar presure, The soocage tanks werz nearly fall in theee
insrance: . 50 2perotion of che nnte was slopped memually '
I lofhezot worar zamplag were eol'sciesl at e barncne and end of e clallonge peciod. After coch eat
unit scasced opocabon. the entre cooceots of B1e product waler clorgue o’ wen: aboned iok: 2 stoile
fpgniiner, @nd g sulsano: was cellocted fer micrebiolopical oookesia. Al samples wene e in
Vimphaae, Following seh clhallenge goned, o ezt anis weoes oskzd By opecatiog cham far one fenk-All
! porind vaing the tost wiksr wilhonl chal lenpe vmeanicns,

YICRIFTCATION OF PERFORMAKRCE

The haglema reduclion dala are aeceented jo Tabl:e 2 aid 4, aod the vims meduction dato in Lakles 5 and
A, An pegmingtion ol the haclens nedwslion data shews that fer the foae conditiomaed esr upifs. m ondy
one enac [noit 4 tor B gtmemida oo pl) 7.5, 40 pags e one of the hacbong spocies dotected in e cfBozoc
gamplzs. In contost, tor che umooodicencd uons, et were 12 cases onl of 14 where e challeng.:
hipglaria wen: dewscred o he e Jlocnts,

An cealoanen of the vims redoetion data chawes thal averall, The comlimonsd nnts pedormed] heieee dzail
the ungnnelitigned woite. The mean legyy, raductiens and cacan lan,, c3oent couot: are shoan n Lhe
holwm Aehl gormer of Taldes 5 and 4. A eooipacizon of the weoo Loy eflocne couoee for the
voenoditencd werens eondiogsmed quice shorees thal e gondinguesd. wise perfomued apoonsmatcly 0.3 1o
1.7 log p better cthoo the uneondinanesl umics.

The vmit<o-upit prrtermanes vadaron G e uncondibioned ooits swas widcr than B the eenditionz]
unita. nod the pedformnocs of each ameoodiionad wmil gl vaned wore frarn dgeo-dae, Alse, (e
uconditiened wnits had many cassz ebaoe boeteria medochon perforunonce wos l=ss them s resdncion |
perfenngmoe. Toe measitng o those shacn atiens arc wet kv, but the dofm o pgest thot condivemingg the -
gyvetcms improves amslior skabilieey ther perfenrmmee, The dala docs wel conztesively shew ahether indac
pressore or pH cloencad fos, noil periomienee,
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Appendix B
WRT Arsenic/Uranium Treatment Process
Flow Diagram and Treatment Plant Schematic
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Appendix F
Proposed Groundwater Monitoring Program
for Madera County
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Suuhmd tted herewith is our proposed groundwater metiltoring pro-
gram for Madera {Cowtty. We appreciate the rcoocperstion of Boyla
Epngine=ring Corporaticn, the Chowchilia wWatar District, the Root
Creek watar Distzrigk, the Columbia Canal Catpany, the Gravelly Ford
¥Viater Diatrict, and the Alisn Water Dlstrict in providing infor-
mation for this ceport.
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PROPOCED GROTHLMATER HONITORLING
FROSREEM FOFE MADERE CUOOHNTY

IMTREODITOT TOM
In thia report, exiating growndwater monltoring 1e deecrlhbed,
firat in the foothilles and moantalne, then In the walley floor.
Data gapa in the mounitoring programs 1o both of thees aream are
thatn diacusaed. Leatly, & groundwatrer mooltordoag program is pro-
posed bt eddyess these gapa and to eupplament the exiting mon-

lroring.

ERIZTING MONITORING FROGEAME
Foobhills _and Mountadinz
Figure 1. rhowa the foobhill arnd mountaio part of Madera Coun-
ty, and the locations of four arear were detailed hydrogeclogic
eyvaluations have baen completed (Gakhurst, Herth Fork, Coarsegold,

and Raymond-Hensley Laka).

Wall Completicn Reporksd

Locatlona of wella, depthsa, water-produclog fracsiture spnas,
and airtast yields are all important informaklon that i8 necegppacy
tz conduct bhydrogeologlc evaluatlona. Well comeplekion peportrs for
naw walls are required to be £iled with both Madera County Environ-
mental Health and the Califmrnia Department of Waker Reacuroas
1ONER] . Tnfoartunaltely, the reporits in the County Filwe are oot

readlly reerisvable. The compl=tion resorts i the DWE files are
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3
retrievable and are filed by Eownehlp, range, and ssctlion. The
locationa of bEheae wells are genarally not matched to spaciflc par-
cale and the well locationa are not Zield checkad. Scma watar well
drilling contractcre have axtengiwve filas of completion reporte,

but theps ars consldered confidential by most contractoras.

Erecipitatlinon

Filgur=e 2 showe the locatlone of precipitetlion gages in che
foothille and mountaine of Madera County. In terms of auitability
for evaluating groundwater conditlona, thig network of gages ie

conaldered adecpiate,

Btroamfloy

Figurs 2 alsc Bhowe sbtreamflow gaging ataticnme in the Fost-
hills and mountainas. In genaral, £locwe for the larger atreame.
puch ae the Chowchilla River and Freano Riwer, are meazsured, huk
flows of meoat emaller etreams are not, esxcapt for Willow Creek in
tha Korth PFork area, Finagold Crask, and Jottonwocod Creelk near
Friant Dam. There are no active atreamflow gagae in the Coaraegsld
areda. Jtreamflow, particularly the baseflow, 1= lmporbant o the
foothills and mountaina for groundwater avaluaticne. Baasflow oe-
crefents groundwater diachargs bt streams, and good examplen axs
the low Fresnoc River end Coersegold Creek flowa in the aarly
aumneyr . A namber of vegetbatinon management programs are undoerwary at

enme logabions, and thege can iapreasge sbreamflow, dus to a raduc-
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tion in evapotramepiratien. Meassurements of streamflsw in local

areas where sauch practicce have been or are heing sonducted weuld

be ngefnl.

Eumpacye

FPumpage in the foothille and mountaina is generally measured
only for water ayetem wella., In the areas whera detailed hydro-
gealoglc evaluations have been conducted, pumpage of private lndi-
vidual wells wae estimatesd by determining the pnumbar of developed
lata ust conmected to water svateme and uesing averaga water delivw-
erieg per ceonnaction for water ayetems, Furpage infarmntimﬁ ile

indicated to be geasrally =uitable for hydrogeclogic evaluationa.

T Lerele

In gensral, prior to tha detailed hydregeclogic «waluationse in
the four areas, routine water-level recordy were primardly limited
to those for asoms wabter system wells. Fofte large water aystems
hawye exrellant water-level raoords, such as the Yosamlte Spring
Park Ttility and Hillview Water Company. Howower, many @nall eye-
tame bawve much lase water-level recorda. Continuouns water-level
rersrdera have bean maintained for several Chukchanei Cazine welle
for geveral yaars, and thede are congldered tha best records aveil-
akble. Aa part of the datailed hydrogeclogic studisa, nDumarsuk
¥alls weTa meaplr=d, and the measaring point elevationa were deter-
mined. This allowed preparatlon of the £irst water-lewvel elevation

mapf te bhe prepared for the foothill and mountain areas of Madern
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Legnty . hlano, fregquant water-lewvel measurements allowed watsr-
lowrel hydrographe to be prepared and teo be eompared Eo precipita-
tion recorda. There are z nurher of other wakcr-laya]l messuramants
that gre maintainad br water well drillers and pusp coupanlee, hut

for the moet part thig ig not public infommaticn.

Sroungwater guality

Priocr Eo the detaliled hydregeoclegle etudies for Ehe four
rafarcnoad arsasg, chemical analyaes of water eamples from welle
woro primarily limited to wells in moderate Lo large water sysrbema.
A3 part =f Ehe detspiled studies, numerona private domsstic welle
werTa zampled for determination of key chemoial conetitusnts. This
allowad preoparatien of maps showing groundwater guality problom
areas, io many oageg for the firset time. Tdentirfied problams in
gome areag inolude high concantrabicne ﬂ# total dissolwvad aglidsa,
iron, mangan2ge, uranium, arsenic, and hydrogen sulfide. Blao,
groundwat=zr «f low pH (less than £) has heen identified in scmse
araas. Water from wells 1n soms arcas hee been treated to ramcve
iron and mangapeds, and this ia cormen in the Cocarsegold area.
Prohahly tha most diffieunlt groundwater guality problem in tha
fopthille and mountaina is wranium, particularly in pactyd of Ehe
Gakhurnt and Morth Fork areas. Some chemical analyses ace avail-
able for other privata domaptic wella, but thesa are gencrally not

in the public redord. Eccauiea wabar sgygtem wella with water
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qualiky probhleme that cannot be readily handled by treatment argse
often taken out of earvica snd zan't e anmpled to chltain fepregen-
tative resulte, time trands for griundwater gualiky i problam

areal hawve been difficult bto datezrmine.

Valleyry Floor

Figure 3 shows the locetlcn of the wvallay f£loor part of Madara
County and Irrigatlon snd water diatricts and subaraze within the
area. Todd Engineerse [2G02) sevaluatbted groundwatber conditioms in
thie area for the County AHIOI groundwater managsment plan. More
detailed hydrogeclcogic etudies heve been conducted 1n parte of thie
area, inoluding the Choweohills Weber Disgbrict, Root Cresk Waker

Digkricok, oLty of Maders, and in the wilciniey aof the Mendota Pocl.

Frecipitation

Figure 4 showa locatione of prazipitabisn statione io the val-
ley floor part of the County. Ino goneral, Ehoso stationes prowida

gdaquate information for groundwater evaluations.

Evaporatign and Frapabranpeditration

Evapuration £ron purface watsr hodies ig & cosponoent of the
wakor budgob. Crop ovapotranepiratbion i one of the largaost water
budaat iterms for the irrigated part of the wvalley floocr. Eecords
Exrom climatological stations whore parametore such as pan evapor-

ation and temperature are measurad can be usod to astimate svapora-
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-tion from free watar surfaces and orop svapotranapiration.
Locaticnzs of these stations in valloy £lopr arsas ares shown in
Figure 4. In terms of groundwater evaluvations, thezs recorda are

congidered adeuate.

Streantlow

Figure 4 alan shows locations of strsamgagea in or near the
valley floor area Lor tha Chowchilla Riwver, Freano River, and San
Joarmin River, The Gan Joemaguin River ia gaged below Friant Dam,
at the Eastsids Bypass, and at Mendota Dam. The Frezoo River is
gaged balow Hidden Dam and at Eoad 1&. Tha Chowochilla Bivar is
gaged balcw Buchancon Dan (Eastman Laka). In general, downatream
flowse on the Fresnos PBiver and distributaries of the Cchowehilla
Biver in Madera County arco'it measured, excapt for diversisos for

Irzigation.

Cangl Diversicns

domocunts of water diverted from the Madara Conal, the Fresoo
Fiver, and the Chowchilla River and 4its distributaries are
maagured by either the Chowchilla W or Madera ID. Diversioos of
San Joadquin River watcr arg measurad by the Gravelly Ford Watsrs

District, Columbia Capal Company, and private landowners.

consumptiva Uss

Periadic crop aurveys are normally done in the MHID, OO,

Gravally Ford WO, and Eoot Cresk WL, Crop surveys are not roukins=
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1y done in wadlatriected areas. Howavar, the Californla Departmant
of Wabtery Regources perlodically conducts crop =2urveya in the valley

Eloor area for ewvaluation of irrigaticm water uae.

B e

Pumpiare ig ot of the largeat 1tews in the water budget. In
Ehe vallay £floor aras, puaunpaye= for Clty and other moedsrate to leroge
waber nyaten wellg 158 quierally measured by flowmetere. Pumpage 1e
algs teagytrad ab the Paramsunt Farme New Columbda Ranel, the Codumn-
bhia Capal Co., apd by pome other indiwidqual langd gwnera, Howevoer,
pumpage Erom mest privats irrigation wellp angd private domegtice
w2tlr is oot dircctly mecasurcd. In the past, irrigation woll punp-
age in the walley Eloor arca has beowen estimabked by agoncics such as
the 0. 5, doolegical Sunvey from powsar donpumption rocords,. Puap-
age for irrigation can aleo be eatimated £rom the consumptive uea
of applied water (based on crop surveysy, cstimates of the irriga-
ticn officicney, and records of river or canal water usa. Thie ia
sonsidered a botter approach than using power rocorde, but iz oot

dB accurate as diract maapuremsnta.

Hater Levela

Todd Enginesrg [(Z00%) retrieved wlecbronig water-leoyoal rocords
cbtained from the California Daparbment of Wabter Resources for more
thano 750 wpllg in the walley floor area. TUnfortunately, many of

thoze wells are no longer meaepred, dos o well degtruciion, water-
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leval daalinesa, and othar factors. A number of Digkricts routinaly
measure water levels in the spring atwl fall and these are provided
to the DNE.

Following are the numbar of w2lla heing measured in or by spa-

clfis districste in or near the wrallay floor arsat

Madszn ID 202
Chowchilla ID 143
Columbia Canal Co. 36
Root Creck WD lg
El Wideo ID 10
Alise WD/Frayely Forod WD &

HIN alan measures water levels 1n 20 other waells in the vicinity of
the Modera manch water-banking facility., The OWE mesasur=ea water
levele in about &0 other welle In the wvallay floor aresa, primarily
In undietrdcted aresa. Rs part of the Mendota Pool Pumpers Group
trangfer program, 4 number of wella in the Columbla Canel Co. ser-
vigr araa and Lliso WD are meagured. & part of thie program, con-
timmaous wabsr=level recordere are mainteined &t two corpRcotion
recorders near Weadoba. There ie a tobtal of almoet E4D welle that
ara beaing measured rowbinely in the valley flocr area, Figure 5
ehowa the locatione of known prasantly measured walls in the valler
flocr ares,

The OWR, TIBER, MID, and (WD prepare water-level elevatlon naps
- for all or parta of the valley flocor area. The DWR formarly pre-

pared gsparate mapa for the upper and lower aguifera in the weet
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part of the area, bubk discontinned preparation of tha lowar aquilfer
mape in tha 1220'a. The DIWR prepares watar-leval hydrographs for
walls in their nekwork that are available on a webaibae. Unfortu-
nataly, ¥ator levele in wells throughout much of the wvalley floor
ares vary gubdtantially with wall depch. Depthe and/or parforated
intervale for many of Ehe walls belng measured aren't availalble.

Thig oomplivabes incerpretaclon of tha watar-lewvel rocerds.

Land Subaildencs

Larnd subeidence hae bean documenked in the wepht part of Ethe
walley floor area in Madera County. Hiskeorically, most of the aub-
eldence monitoring waa doma on the wost #ide of the valley in the
part of the walley north of the Tulo Rivar. Although land subsi-
dence In the San Joagquin Yallay wae axteneively studied through the
mid-1%60'e, much of this monitoring seased in the mid or late
1850'e, when water from the San Luis Canal became availakle on Ehe
west gldse of the valley. Howewvear, monitocring has been rainstitutad
for suhaidenoe= aagoalabted with large-acale pumping near the WMendeta
Pocl, where two compacbion reanrdsra have been operationpal elnce
the early 2000's., The Mational Gecdetle Survey perlodically debers-
minae land surface elovations alohyg Highway 15&. Aloty Highway
1§2, most of the subsidence has boon aapt of Lhe E;ﬂtﬂid¢ Bypare,
whare mokt irrigatics wella tap groundwater in the confined aquitfar

below the Corecoran Clay. Subsidence in Bhls area along Highway 153
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has bees about thras faet during the past 1¢ veare (Al Steals, IWR,
San Joaquin Distrdct). Subaldence monitoring in the wesktern parkt
wf Madera County has bean fragmentary, particularly during the past

geveral dacades.

Aroyndwatar Chagl ity

Extensive grouodwater quality monitcrlng 1s required for wells
in moderate to largs waker syatems, such 8 1o the Clties of Madera
and Chemgehilla, Thisa informabticn 18 in the pubkliec record. Lesse
groundwater guality monitering ie required for amell water eyatems.
Histprically, private individusl wells in Madera County weren't
recmizred to e sampled for chemlcal snalysses, bat 1o recentk years
panoling has bagn required. Additienally, the Jounty hap reagumired
waker assessments in rTadent yeara for a aunber of propoded pro-
jeets, such as lob gplite, Ag partk of theae atudiea, waber gamples
were polleated froom a numher of wells for anglyses of major incr-
ganic chomical constituenkz and patentinl problem sonatituents. As
park of the Mepdota Pocl Grous program, an exbeosive groundwatsr
quality meonitoring has been undertaken and ip underway, including
a mmber of wallp in the pouthwesat part of the wallayr Eloor area
and in adjoining areas in Fresoo County. Arowal monitoring reports
are avallable for thia program that prowvide and interprat thie
infermation,

The Rost (Qraeck Water Diestrict sampled about 40 wella in kha

Digkrist in 2003, aA part of = DME ABI02) projack (Provoak & Frit-
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chard and ¥D=5a, 2004). This sarpling wee dohne o proeedde mecs
informatien cn groundwekbter quallty in and nesr the ages where thro
ateway Village development 1l to be built.

Identified groundwater quality problems in parte of the wvallesr
floer area include high concentratlcme of TDE, niltrate, hydrogen
Aul fide, manganase, areanic, uranium, DECY, slime-producing oroan-
igma, and methane gaa.

High TDS groundwater haa been present weat of the San Joaguin
Rivar for many decadee and hae been mewlng ta tha ssat into Madsra
Counkcy. High nitrate ceoencentratione are falrly ootmvon in shallow
groundwater beneath irrigated arsa, particularly where sandy acils
arg present. Hydrogen sulfide hage been f{found in somas deapsr
groundwater in blue-gresn depeaite in the saet part of the valley
flopr area and to the west near the wallevy trough, whera shallow
groundwater in the Sierran eanda i3 pregent undsr reducing con-
ditiona. Manganege, aregenlc, and elime-producing organiame are a
problem in aome of the desper groundwater, primarily in the =aset
paxt of the walley floor area. EECP was found in shallow ground-
water south of Madera and wsat of Highw=sy 9%, where there are
extansive tracte of wvineyarde and ezndy 8clle. The DOECP aon-
centraticns were maosped by Moore (13%0). High uyzanium oon-
centratiphs have boon found in shallow groundwater at the Howard
and Lavina Schools, a2t tho Qity of Madera WHIF, and aseveral other

locations north of the Ban Jopgquin River near Highway %9. Figqure
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£ and 7 show locations of koown growundwater gquallby problem araaa

in the valley floor area.

DATH GRPS
Boothillse and Mouniaine
The main data gape in part of of the f£foukhill and mountains
ara for 1) accasslibility of well completicn reports, 2] straamflow,

A} water lewvels, and 4) groundwabtar quality.

Hell Complation Regpaxts

Dooplebtion Fepopts for new wells are filed wirh the County and
IWER, bubk are eithery not readlly acoeeggible or Ehe locakicne af a
munber of wells are not aceourake enough for wae in hydrogeclagla
eraluations,., In addition, a sunber of complekion reporks are helincg

eybmitted alasgronically to DWE and these are not helng pracsasad

and are thue nsk avallahleas

Streamflow

Basaflow measuramenta are particularly waluablse for ground-
wat2r avaluations. In tha Qakhurset Eaein, measuremsntsa of stream-
flow on Miaml frask wars discontinuad many years ago, and there are
no atreamflow meapuremente for China Craeak. In ths Coarseqold
Area, etreamflow in Coareegold Creak hes not been measured, and the
stream gaging on Picayunae Creck wae digfonkEinped maniyr rears ago.
In the FRaymend-Hensley Lake area, there are fio gEréamflow meapure-

menta for Daulton Jreak oF Willow Oreak. EBtreamflow maasurements
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are aleo lacking in smeller watersheds wherse vegetation management

ha=z hagn vudertaken in recent years.

Water Levela

Except four soms watar gygkems, wWetber leveles in wells have
generally not heen routinely measured, particularly for private
domestic walls. Ales, water-lewvel maps have not bhean rouktinaly

preparad, nor hava water-level hydrographs been malntained, esxcapk

in a few casea.

Sroundwater gnality

In general, the moet groundwater quality data are available
for welle in relatively largse water ryatens. Thare has hesn no
aarpling required for new private domeatis walle, and neo roukins
gsarpling conducted, axcept for the wells in watar systems and some
pther private walla. Maps ghowing groundwater quality problam

areas have not been roukinaly prepared and wpdatad.

Tylley Flacse

Tha pripary data gapa in the valley floor age for canal flow

{erille), pumpage, wataer lewvela, land apkeidence, and groundwater

quality.

Lonnl Flowe

“anal diversione at the hesd of canals are messnrved, byt tlows

leaving diskEricta are generally not maasurad.
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Hurpage
Pumpage for moet private irrigation, domestic, and industrial
vellz 1z nob maasurad. Thezae items area important in preparing

water bhudgets and estimating groundwater overdraft.

Wabter Levaela

The water-lewvel measuring program in the valley floor ares 1s
critical in texrme of malculating groundwater overdraft. The wabker-
level mesgurement proagram hea thres primary defictencieas:r 1) It 1a
not extenaiwve =encugh in non-Dietricted arese, particularly in the
poutheast perrt of the valley floor ares, %) B numbher of mesgurad
wella are of unlmewn depth and/or perforated Iinterwvale, and 3) a
number of messured welle, partbicularly In Bhe wepkern park oF the
ralley flocr area, are cocpocsElte welle. Thege wells have wabor
lovela that are 1ntermediate between water lewvelp in the upper
aquifer (abowve the Corcoran Clay) and those in the lower aguifer
ibelcw this cley). The focuz neede to be on daveloping two sepa-
rate water-level nebworks throughout the walley floor park of the
County, Cme would hée for relatively shallow wells {i.a., about 250
to 300 feet desp or shallower} and the other for deaper welle (com-
moaly akout 500 £to 300 fapk dasp and without shalleow perforaticnel.
In addition, continucua water -level reccrders are racoifletided al at

leazt one= dozen 2lkes In the walley floor area.
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Land gubhaidenae

Loaording Ea Al Steala of the DHE, thers have bhaen mure than
Ehrae feat of mubzidence along Highway 152 in the araa east of the
Eagteide Bypasa, where there 18 extenaive punplog from thae lower
aquifer, during the past 146 yeare. Thera are no compaction racord-
ara in Maders County to meaasurs compackticn associated wikh land
eubaldanca and no other ongoing routine menitoring program £or land
aubaidance. The only apparent monitoring i3 pericdic surveys of

the land surface by the Maticnal Geocdetic Aurvey along Highway 152,

Broundwaber Cuald gy

Extengive watar quality moniesrling ia reguired for maderace o
large wakber systems, #Aud an extensive ongoding daroundwatoer gualitr
monitoring program i conduckted ay part oaf the Mendota Pool droup
puwnping program. Jdoms additional well gampling L5 dona by private
antibies, apd most i ot in the publio record, Howewar, fur most
private irrigabion and indugtrial weallg in the valleyr £floor arcaa,
there has baen no well sampling whers the chamical analyseee ara in
the public recerd. There is no comnprehenpiva watser quality data
kFapa for walls in thae Oounty othar than public aupply walle. Thars
has bkeen no routine mapping of groundwater quality preoblem arees In

the walley floor ares, and no plotblng of time trends for specific

probhlem conrbituente.
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RECOMMRENDED ADDITIONAL MOMNITORING
Fuothillp and Mounkalne

direamflow

In the Cakhurst Bapin, i1t 1la recommended =het the etreamgages
on Miami Crask b2 zeadtivated or replaced and a new atreamgage be
davaloped on China Cresk, ahewre the confluence witkh the Freeno
Biver, Thig worpk could be dene in copoperation wlth the MED, DWE,
e 7. 5. Geologie Survey. The foousa would be to measurae baseflow

apourakaly, in addition to amounts of totel streamflow each vear.

Water Lavals

It 18 racommandsd that tha water-level nebworke that have been
devalopad fer the Oakhurst, Horth Fork, Cvarsegold, and Eaymond-
Henslsy Lake arsas in racent yesars be contionued. AZzo, in areas of
concentrated pumplng (l1.e., water eystem well filelda), contlnucoue
water-:avel measurements are racommenwiad for some wells {such ae
roublinely dene at the Chukchansi Caalino]. dn an amnual baseie,
water-lavel elevatiens and diracktion of groundwater flow maps would
ba prepared for tha spring amd fall sach year, and water-lewel

bydrographs would bae updated sach year.

Grovndwater Cuality
Hoaw private domeptic wallz showld be sampled and the watar

analvzed for the major inorganic chemical conatituenta including

nitrate, ord for pH, electrical conductivity, 1ron, manganaeas, ar-
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genle, and alpha activity and tha results provided to the Counbyr.
Water from a oumber of private walls paumplead az part of tha
detalled studies sphould e continued to ba sampled and analyzed at
least avery thres yaars. A data base sheuld be developed wharshy
this information iy aceedsibkle for wee. Cn a hianoial basis {every
two years), groundwater guality problem area maps should ke up-
dated, based on results of this sampling apd Tesults of analvaes of

watar freom water aystem wells. Ingluded would be the fcllowing

apa )

l. ogekhurst 2r=8: High TDH, nitrate, iron, manganess, and arssnlc

concentraklions and high slpha actiwities.

2, Herth Fork Arga: High iron, manganesa, and arsenic concentra-

tiznr and high alpha activitias.

i. OCoarseqald Araa: IIlgh iron and pangeanese goncesntraticongs and

high slphs actiwvieias.

t, Raynind and Heneley Lake Areas: digh TDH and nltrate concen-

Eraticns.

Also, for routinely samploed wells where cone or more problem con-
Bbtltusnta arae praasnt at elavated levels, water guallty hydrographs

should ba preparsed and updated evary several yeara.
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Yallay Flamr

Bumpagea

Crar the leng-term, broeguae of the severe groundwater owver-
draft, it would be desizable o meaaurgs the pompage from sach well
in the valley floar 8rea that produces more than about 100 gpm.
Thie ieg a coneliderable undertaking, but pnompage 14 the meast lmper-
tannt 1tem in the water budget, in terme of grovndwaber, Untal
1rrigation pumpage 18 measurad, thils pumpege san he esgtimated from
other fectora, euch Az crop weter demand and wanal water apd river
weter use. It 18 reccomended thet pumpage 1n che valley Elacr araa
he deterwiined on an anrmal bagl=. Aleo, efftsrbs should ha ptartad
ta have flowmeters incstalled in a8 wany Large-capacityr wal.s ae

poggible, on a valuntesr haesia,

Lopgupptiva Tae

bhonual or more frequant crop Aurveya ars needed For the entize
vrallay Eloor area. This would ba done to pupplement routine grop
surveys Lthat are primarilv done in acbklva watker digtrictw, Tokal
CICp acreages by typse would Ba tabulated end etandard DWE cansuop-
tive nge factora used for each crop in order ta ealevlats the crop
gongumphive uge of applied water.

Consunpbiva uee aleo needp to ha detarmined in urban and Tural
residantial arsas. Tha extent of irrigatad areaz can partly be

determined from maarial photoa. IE woeuld he desirabla to be able to
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oempare the totel pumpage, surfaco water ugs or rechsrge, Bnd con-
gurmkbive use in the walley floor area from year to year, aind to

compare theae with groundwater lewrol trendas,

Hatar Levals

The axigting network for the wvalley floor isa problomatic and
necds to be lwuprowved arnd subdivided inte at lsast two depth zZooes.
The network for the shallow zeone {or upper aguiisr in the weekezn
part of the area) woeuld primarily uese private domestic wells and
ghallow lrrigetiecn welle {generally laps than about 250 to 300 faat
deep] . The deepr zone [lowar aquifer in tha week part of the wallar
flosr ar=a} would generally be basad on measpuremanka for deep Ciky,
lrrvigatichn, dalry, and lndueptrial welle {gensrally about LS00 te 300
feet deep and wilthout shallew perforacicocne] . This ilmprowed program
would be undertaksen 1o cooparation with DWE, U2BR, Citlea, active
Liatricta, and cthere, as necasBary.

The goal of thie program would be to prepare spring and fall
water-levael elevaticon mape for both the shallow and desp ground-
water on an annual baela. The direction of groundwatbter flow would
Blec be shown on Chese mape. Bnother important goel in terma of
groundwaber recharge or water-benking would be to develoap a bebber
undaratanding of the shallowest groundwater, whieoh in a numbar of
gituations can'bt be determined from water-level memapurcments in

water eupply walle. This is hecanae guch wells ofben aren't parc-
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forated naar the water lewvel, and tap dasgpar strata below eig-
nificant clay layere. Subatantial infcrmaticon on the shalloweset
groundwater iz avallable from =so0ll boringg and ghallow monitcr or
obhoarration walle in epecific ayeas, auch ap at the Madera County
Landfill near Fairmead and the City @f Madera WHTF. 2 number of
monitor wells have been inetalled at gqaealina leak sitea and othere
are being installed at dairise and other edlteg. This information
ghould he chtained, compiled, and ueed to develop maps ehowing
depth to tha shalloweat groundweter, partisularly in areae wherae it
ig less than 51 feet deep, ot where intentionasl recharge la prac-
ticed,

Water lsval hydrcocgraphe for wells should be paricdically pre-
paxred far both tha shallow and deesp zonez, Watar-leval trendes and
water Ludgat itams eshould be evaluated at laast every three vears

te estimate groundwater overdraft in the wallay flocr ares,

Land Sunbkaidenpe

Land eurfade elavaticons ehould be measured avery seyveral yaara
along pome of the majosr roadse in the araa waat of Highway 5%
Fagommended eapt-weet roade are: Highway 152, Avenue 18-1/%, hvenps
14, angd Awveanue 7. Recormended north-south roads are Road 9, Raad
la;, and Rmad 23, In ¢ogperation with ¢33l Trane and the Madaers
County Road Department, new banchmarke would he =ptakhlished ae

necessary and the alevationa of thase re-surveyed at least every
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three years. Maps of land pubsidence should then be prepared about
every throe years, and correlated to groundwater pumping in Madara

Jounty and in adjolning areas, such me Freeno County.

Froundwatar lif

Watear eamplee should be <¢ollected £rom 2ach aew private
domasztic well for analyszes of major inorganice chemical constituents
including nitrate, pH, electrical conductivity, TDE, MADNgANSESE, ar-
sanic, and alpha actkivity. TIn areas where vineyardg ar ftree orops
wera grown prior to 1PB0, DECP, EDR, and TCP ghould alag be deker-
mined. Thizs group of constituonte would be apnalysed in wator Erom
new domastic wolils in or near the DECP problem arca provicusly
dazcribed.

Brerr asvoral years, informabtion Erom the Qitias and other
watar eyatama would bha obtained and along with other information
uzed co develop updated mape of groundwater quality probleam areas;
including: high TS, nitrace, vBCP, alpha activity (uranium), man-
ganese, arsenic concentraticns, and high heiercobrophic plate counta
[indirator of elime-producing organiemsa} . delected private wells
in knowvn arpeapg of groundwabter quallty problems should be saagnpled
(with the cwnoers approval)] on a8 routine hasis (a4t isast aaoualiy)
in order to determine fime $rends, This would help detormine Af
the problem is getting betker {(i.e,, gush asz due o degradabion of

CECP}, geibting weree, or ebaying the aams.
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Information on wvertlcal trends 1o groundwater quality has been
chtained it the Ciby of Madera, st Medsera Xanchos, Madera Ccmmanity
Comllege, Relling Mille, Valley Children's Hoapital, and at a opunber
of Aachanls, Thig informatlion 1g normally deriwved from tesat welle
done prisr to construction of new public supply welle. Bacause
max=2t of thisa Information haa been obtained for public antitbtiea, 1t
i3 publically availahle. HMaps should ba preparad and updaced evary
few veare showing wherse this information has been chtained and tha
resultz ahould be interprated and prasenbtad in reporte on ground-

water guality problem areaE.
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Appendix G
Responses to Comments and
Questions on Draft IRWMP



County of Madera

Responses to Comments and Questions on
Draft Integrated Regional Water Management Plan

1
Reference

No. Comment/Question ‘ Response
Christopher Campbell, Baker Manock & Jensen, 3/20/08
1. |-- I strongly encourage the County to include development of a water | Language encouraging consideration of a water impact fee
impact fee program in the Conclusions and Recommendations program added in Sections 8.4.2 and 9.2.2.3.
section of the IRWMP.
Sandra Wright
2. -- Suggest that there be a clause adopted for future review and update | Section 1.4.4.4, “Plan Acceptance and Updates” added.
of the IRWMP through Madera County avenues on an annual basis.
My suggestion is to have a specific governing body assigned to the
IRWMP for future updates, with oversight and annual review being
performed by the assigned county entity (or TAC), who could then
have the authority to bring the suggested updates to the Board of
Supervisors’ attention for adoption as deemed necessary.
Jeannie Habben, 3/9/08
3. P ES-23 First bullet, 7" line ... “were” should be “where.” Corrected.
4. P ES-26 First bullet, 2" line — comma after “Chowchilla River.” Corrected.
5. |S9.14 “arundo” should be changed to Arundo donax. Corrected.
6 S5.1.22 Please review and explain this section. Aquifers do not exist in the | The term “aquifer test” is used to identify the type of
foothills. pump test described in this section. This term is
commonly used by hydrogeologists and the pump testing
industry. The use of this term is not intended to imply
that aquifers exist in the hardrock areas of the County.
7. | -- There should be a section on “Snow Pack and Recharge” also on These issues will be addressed in the planned update of
“Climate Change and Storage.” the Plan as described in Section 1.4.4.4.

! «p” refers to the page number in the draft IRWMP.
“S” refers to the section number in the draft IRWMP.
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No. | Reference Comment/Question Response

8. |- There should also be a section with more clear recommendations on | Water conservation opportunities for the Valley Floor are
water conservation for both the foothills and the valley. discussed in Section 8.1.2. Language added discussing

applicability to the Foothills/Mountains area.

9. |S8.1.3.1 This section suggests the formation of a JPA...but does not mention | Existing JPA language added in Section 8.1.3.1.
the JPA already in existence.... The Chowchilla Red Top RCD has
a signed JPA with the City of Chowchilla and the Chowchilla
Water District.

10. | S9.2.1.1 The line about “pilot holes” should be removed. Language modified to reflect recommendation only

applies to new “public” supply wells.

11. | -- There should be a section specifically on agriculture and what Agricultural water conservation is addressed in Section
agriculture is doing to address conservation/water demand, water 8.1.2. Language added regarding Water Management
quality, flood control, etc. Plans. Additional language regarding agricultural water

quality programs added in Section 8.3. Agriculture’s role
in flood control is mentioned in several areas of the Plan,
and future participation is discussed in Section 9.2.2.5.

12. | -- There needs to be a section on governance. Governance language added in Section 1.4.4.4

13. | -- There should be a subsection on code enforcement. Additional language added in Section 8.3.

14. | -- Recommendation for the “treated effluent” from the area treatment | Section 9.2.1.3 states that the Oakhurst and Bass Lake
plants: instead of the sole suggestion of the use on spray fields, this | WWTPs use sprayfields for effluent disposal and suggests
water could be sold (or given) to water trucks for use for dust alternative disposal methods. California law will not
control on roads and/or for construction and building sites, also for | allow the use of secondary treated effluent for these
road compaction. purposes. The level of treatment provided by the plants in

the County is secondary or lower.

15. | -- Better definitions are needed in the plan in regards to Reference to shared wells has been removed and
1) subdivisions and 2) shared wells. subdivision language removed or clarified throughout the

Plan.
16. | -- Please review the section for the new recommendations in regards | Recommendations related to shared wells have been

to shared wells. According to Ken Schmidt, his five-year-old plan
is out of date and the County has a new Well Ordinance. Please
refer to the new Well Ordinance when discussing shared wells.

removed.
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No. | Reference Comment/Question Response
17. | -- There needs to be a recommendation that discusses the need for or | Recommendation language added in Section 9.2.1.2.
the “recommendation” for stock ponds, ponding basins, or recharge
ponds on individual properties in the foothills.
18. | S9.2.1.5 It suggests only “surface water” as a solution to the issue. This Language added in Section 9.2.1.5.
needs to be expanded on because that is not the only solution to
review. There are many others to be looked into (though some may
not be popular) such as: no more development in some areas, or
make a proposed development smaller, or pull from other
groundwater sources, etc.
Phillip R. Pierre, 3/10/08
19. | PES-13 Arsenic is listed as a “contaminant of concern” for the Foothills and | Corrected.
Water Mountains, however is not listed as one for the Valley Floor.
Quality Figure 6-1 identifies arsenic as a “‘contaminant of concern” for the

Valley Floor from data points provided in Table 6-2.

20. | Executive
Summary

Overdraft: Figure ES-6 shows SOUTHEAST UNDISTRICTED AREA
22,000 AFY. Ken Schmidt’s study identified 22,000 for
Southeastern Madera County, including 3,400 within Root Creek
Water District.

Changed to “Southeast Area” on Figures ES-6 and 5-7.

Dale Drozen, 3/12/08 and 3/20/08

21. | -- Before the IRWMP endorses and vigorously supports the water Recommendation language modified in Section 9.2.2.1.
bank system, I think it would be prudent to at least know the rules | MID has stated publicly that water originating in Madera
that will apply and if the water will be exported out of the County. | County will not be exported out of the County, but a
thorough review of the Water Bank rules should be
conducted.
22, | -- The IRWMP’s statements about lot sizes are not based on any Specific lot size language has been removed.

verifiable data and should be removed.
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No. | Reference Comment/Question Response
23. | -- The water usage documented makes no provision for water being The term “water demand” or “water use” refers to the
returned to the ground via septic systems in foothill land mountain | amount of water needed to meet all demands and does not
areas. indicate “consumptive use,” which includes reduction for
water returned to the basin. The amount of water returned
to the basin does not affect the calculation of the amount
of water needed to meet future demands.

24, | -- Agricultural conservation is barely addressed. Agricultural water conservation is addressed in Section
8.1.2.1. It must also be noted that the County has very
little authority with regard to agricultural water use. The
irrigation and water districts have the surface water
contracts and the majority of the water rights in the
County. In addition, the County currently has no
authority to regulate groundwater pumping.

25. | - Decorative landscaping and lawns are also ignored. Addressed in Section 8.1.2.2.

26. | -- Potential water exports are not addressed. Section 6.4.1 includes a summary of Section 13.100 of
Madera County Ordinances that addresses export of
water.

27. | -- How about adding some kind of plan for annual updates or See Response No. 2.

modifications? How about naming the County Water Advisory
Commission to be the body to review and recommend changes to
the Board of Supervisors?
28. Shared wells were discussed and recommended by the hydrologist | See Response No. 15.
doing the study yet the Plan recommends not allowing shared
wells.
29. Population numbers appear to have been inflated. See Tables 2-1 and 2-2. The population of Madera County

increased at an annual rate of over 3 percent between

2000 and 2007. The annual rate of growth for the City of
Madera is about 3.6 percent and 3.1 percent for the City of
Chowchilla. The County’s Planning Department
projections for the County assume an annual growth rate
of 3.85 percent, which may be slightly high but is
reasonable when using for planning purposes.
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No. | Reference Comment/Question Response

30. We...have been assured...this will be a living document... See Response No. 2.

31. The IRWMP uses the creation of a subdivision as a trigger point for | Language with regard to subdivisions has been clarified
certain requirements and or tests. Trigger points should be based on | throughout the document and it has been noted that the
density... number or size of lots in the subdivision that will trigger

the requirement will have to be defined in creating any
new ordinance or code.

32. The IRWMP should strongly recommend that an immediate The County does not have the authority to immediately
regulation of groundwater pumping from the Madera County regulate or halt groundwater pumping. One of the primary
aquifer to a level that halts the overdraft.... purposes of this Plan is to identify programs, projects, and

policies that the County can implement that will help
address the overdraft problem.

33. The IRWMP should strongly recommend the privatization of all The Plan recommends that the special districts rates be

special districts within the County.

adjusted to make each district self-sufficient and also
recommends combining districts where feasible to
improve efficiencies in operation and costs. The County
has recently shown that privatization is an option that it
will consider implementing if the customers of the district
will not support rates needed to properly operate the
district (MD 95A).

Elissa Brown, 2/26/08 and 3/5/08

34. | P1-1 Third paragraph, last sentence. Why only through 2030? Period of study agreed to by County staff. The year 2030
S1.1 was only used as a reference point for determining future
water demands. The potential programs, projects, and
policies are not subject to this planning timeframe.
35. | P2-1 Madera County is closer than 88 miles from Yosemite National Language removed.
Park.
36. | P6-1 “Surface Groundwater” has not been defined. Do you mean Corrected (groundwater).
S 6.1 groundwater, surface water, or shallow groundwater here?
37. | P72 Next to last line: Most project levees are maintained by local Corrected.

agencies such as reclamation and levee districts and the Madera

County FCWCA.
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No. | Reference Comment/Question Response
38. | P7-7 Section 7.1.3.4 is not specific enough. You note that the FCWCA Reference to Section 8.1.3 added.
S7.1.3.4 does not have sufficient funding and staff to adequately address
flood control planning and maintenance requirements, but you
don’t say why. What are the current sources of funds? What are
the planning and maintenance requirements? Later on in Chapter 8
you make recommendations about increasing the funding to the
FCWCA. You should either repeat those here or refer to them.
39. | P7-12 Second sentence. Natural obstructions to flood flow include brush, | Corrected.
S722.2 reeds, and other vegetation....
40. | P7-16 Third sentence. ...to implement flood control planning projects Corrected.
and would make the County ineligible for FEMA rehabilitation
assistance under Public Law 84-99.
41. | P7-17 First line. Because the plant is so invasive... Corrected.
42. | P7-17 In conjunction with the eradication of Arundo, the County has Corrected.
S7.3.2 received a countywide permit.... This will allow the County to
alter...
43. | P7-17 First sentence. “It is reported that some of the levees are in poor Corrected.
7.3.3 shape and badly in need of repair” is too vague. The next sentence
“The County needs to restore these levees” is also too vague.
44. | P 8-41 Last paragraph. Please indicate the elevation of the Eastman Corrected.
Reservoir.
45. | P 8-43 First bullet. What fuel break are you referring to? The Fuel Break Program included construction of many
fuel breaks.
46. | P 8-56 Paragraph 2 ...is not considered in this estimation. In many cases | Suggested language added.
the flow will be into existing rivers and streams which already have
conveyance infrastructure associated with them, so costs may not
be an issue or may only involve expansion of existing
infrastructure. Cost components must be developed...
47. | P 8-56 Last bullet point. Insert the same sentence before Infrastructure Language modified.

will have to be....
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No. | Reference Comment/Question Response
48. | P 8-59 ...it is recommended that a feasibility study be conducted for Language modified to include prioritization of areas.
S 8.3.1.2 sewering these areas. ldentify the areas of high density and
environmental sensitivity (i.e., near to streams and rivers) that
would be the highest priority for this type of feasibility study.
49. | P 8-62 Change “could” to “would.” Language modified.
S 8.4.1
50. | P 8-63 Next to last sentence ...or by transfer of water into the County, or Language modified.
by reducing evapotranspiration through vegetation management.
51. | P9-27 First sentence. ...that deficiencies exist on the Chowchilla River, Corrected.
S9.2.2.5 Ash and Berenda Sloughs.

Ed Mclntyre, 3/19/08 Water Advisory Commission Meeting

52.

Why was higher County population estimate used versus lower
DOF numbers?

DOF projections are lower than historical population
growth rates. See Response No. 29.

David Brodie, 3/19/08 Water Advisory Commission Meeting

53. Have all water diversions from the San Joaquin River in Madera Language added to Table 5-1 indicating the amount of
County been included in the surface water use numbers in the water diverted from the San Joaquin River under Holding
report? Contracts with the USBR is not included.

John Reed, 3/21/08

54. There needs to be more emphasis on water usage by agriculture. See Response Nos. 11 and 24.

55. There needs to be more study done on the travel of groundwater in | Suggested recommendation added to last recommendation
the foothills and mountain areas. in Section 9.2.1.

56. References to mandatory septic tank pumping schedules need to be | Removed.
removed.

57. All references to requirements for “subdivisions” need to be See Response No. 15.
removed or clarified.

58. The IRWMP should be heard and updated regularly, by the WAC if | See Response No. 2.

not the BOS, for updating and revisions.
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No. | Reference Comment/Question Response
59. A study should be recommended to identify additional site for See second recommendation in Section 9.2.2.5 and third
water recharge basins in the valley to provide storage capacity for | bullet in Section 9.2.2.1.
untapped surface water in winter and spring. Some effort to gain
additional water rights to that water from the BOR should be
examined.
60. The County should identify all of its options and opportunities vis a | Suggested recommendation added to second bullet in
vis the proposed MID water bank, any additional water banks, and | Section 9.2.2.1.
other storage possibilities in the foothills and the valley in one
document that should be incorporated into the IRWMP. The
development of that document should be a recommendation of the
report.
61. A Temperance Dam planning effort should begin immediately to Suggested recommendation added to fifth bullet in
protect and enhance the County’s interest and participation in the Section 9.2.2.1.
project should it become a reality. A standing committee should
exist (maybe the WAC?) to direct those efforts and monitor the
project for the BOS.
Dave Merchen, Community Development Director, City of Madera, 3/20/08
62. | P3-5 The discussion of MID should briefly note the relationship between | Added to Section 3.1.1.1.
the District and the City of Madera.
63. |S7.222 Should the role of Freeway 99, as it intersects Cottonwood Creek Data or information was not identified to enable a
and Schmidt Creek, be included in this discussion? discussion of the impact of Freeway 99 on flood control.
64. | S8.1.1.3.1 | The potential benefit/relationship to the City of Madera from/with | Language added to ninth bullet in Section 8.1.1.3.1.
the water bank project should be defined.
65. | S8.1.1.5 The discussion of the Madera Lake Area Groundwater Storage Language added to last sentence of seventh bullet in

Project should establish the connection between the recharge
potential at this location and the direct benefit to the City of Madera
as well as the potential of the City of Madera to be a partner in the
project.

Section 9.2.2.1.
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66. | P 8-35 The discussion regarding use of the Economic Development Recommendation added to fourth bullet in Section 8.1.3.3.
Reserve should include a recommendation that requires the creation
of a definition for eligible projects and how local projects would
differ from FCWCA projects, if such as distinction is intended.

67. | Pages 8-30, | Water metering discussions refer primarily to the Cities’” systems. Yes. All new homes constructed since 1992 that are part

9-25, etc. Is there an assumption that urban development which may occur in | of a community water system have been metered under
the County will be metered? State law. The Plan recommends that all community
systems in the unincorporated area of the County be
metered and billed for water use on a volumetric basis.

68. Some preliminary discussion occurred between the City of Madera | Language added to Section in 8.1.3.2.1.
and MID regarding the potential feasibility of modifying the storm
drain system to put more storm water into canals and drainage
facilities (after filtration) with the intent of getting that water into
water bank or other regional recharge facility.

Susan Larson, 3/20/07

69. | Chapter 9 | Retool the final recommendations to include a water-related The Plan can only recommend and cannot require the
requirements checklist that must be applied equally to all County implement any suggested water-related
subdivisions as baseline criteria for approval of a subdivision. recommendations having to do with development.

Several recommendations regarding water supply for new
development are included in the Plan.

70. | -- We must require certified hydrologists to examine water conditions | Again, the recommendation is made, but the document is
when determining viability at preplanning for a subdivision as a planning document and will not enact any new
outlined in this report. The language of this must be framed as a requirements without further County actions required.
requirement, not an option.

1. | -- Create stronger and more specific language about the required See Response Nos. 69 and 70.
mitigation for subdivisions that might prove through EIRs to
adversely impact water availability of surrounding properties.

Ensure that it is a requirement, rather than a negotiated option, that
concurrent well testing and monitoring is used to determine water
viability for a subdivision.
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72. | -- For public or private water systems serving multiple customers, The County has limited authority with regard to HWC and
such as Broadview or Hillview, requirements must be in place to BTMWC because they are CPUC-regulated water
ensure that where they find water to drill for new wells, that it is systems.
handled in the same way as a subdivision. More stringent
requirements for drilling public wells on private land should be in
place.

73. | -- Ensure that subdivisions are required to provide legal information Recommendations regarding enhanced water quality
regarding contaminant levels to potential buyers and how they will | testing and provision of the results to the public are
be mitigated. Ensure that this is a requirement, not a addressed in the Plan. See Section 9.2.1.1, fourth and
recommendation. fifth bullets.

74. | -- Require that subdivisions are required to mitigate higher-than- All new public water supply systems are required to prove
allowed contaminants, with a viable plan, prior to gaining ok of the | availability of sufficient water meeting all drinking water
subdivision from the planning department and environmental health | requirements prior to being permitted.
department. Currently there are only recommendations rather than
requirements.

75. | -- Ensure that all water-related requirements for subdivisions are The Plan discusses code enforcement which applies to
applied equally across the County and are not negotiable. ensuring equal treatment of all citizens and projects within

the County.

76. | -- Require beefed-up EIR requirements for subdivisions regarding State law establishes the requirements for CEQA
water and deny subdivision developments that cannot prove documents including EIRs. The Plan addresses the need
sustainable water supplies. for new development to prove sustainable water supplies

in Section 8.4.2.
Larry E. Ballew 3/17/08

77. It was pointed out numerous times that the leadership and authors See Response No. 16. Language regarding the type of
did not differentiate between individual homeowner wells, shared well has been clarified throughout the Plan.
wells, small public well systems in comparison to large community
well systems.

78. There is no ongoing governance, accountability, living document See Response No. 2.
concepts, scientific change allowance, or future voice of the people.
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79. No landowner or private individuals shall be required to perform The Plan language has been clarified and does not
any of the following activities as they relate to private individual recommend any changes to current County ordinances as
wells and private property. they apply to individual wells and/or private property as
oy suggest that the County investigate the legal and
2. Prohibit use of shared wells or water storage on or between . oo e e ;
parcels. institutional feasibility of requiring metering of
groundwater wells and the imposition of a groundwater
3. Conduct pOth(.ﬂ? surve?/s (remove .from document). ‘ ‘ pump tax or land-based assessment to fund water supply
4. Employ a certified or licensed engineer or hydrologist during | projects. In addition, the Plan recommends the chemical
planning or drilling of the well(s). and radiological testing of well water for new wells and
5. Perform pump test beyond the normal driller’s blow test. upon sale of property. See first paragraph of Section 9.2
Hour/time designation prohibited. for process required for implementation of any
6. Involuntary water testing. recommended programs, projects, or policies.
7. Restrict any water conservation practice, including moisture
impoundment of salvaged waters from his or his predecessors’
activities.
8. Be prohibited from using historical and scientific practices of
vegetation management or improving or conserving water
supplies.
9. Consider or plan for offsite water sources.
10. Be prohibited from developing groundwater recharge
practices.
Bruce Gray, 3/20/08
80. Please add a recommendation assigning a committee the See Response No. 2.
responsibility of overseeing this document and through the Board
of Supervisors implementing the recommendations to ensure this
document does not gather dust like many others.
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81. | P ES-23/24 | MID to pump 9,600 AFY of water from the City of Madera’s The water pumped is groundwater from under the
WWTP and conveyed through MID distribution system. How will | percolation ponds. The water quality will be monitored.
the quality of water and the contamination factor be monitored? Pilot tests and water quality testing have indicated the
‘What effect will these waters, if contaminated, have on the canal pumped water will not restrict the current use of water in
and waters being conveyed in the same distribution systems? the canal.

82. The greatest number of new housing starts will be happening in the | Specific or detailed study of any areas on the Valley Floor
Rio Mesa area and, other than mentioning that the greatest average | was not included in the Work Plan for this study.
water level decline in Madera includes Madera Ranchos and
Rolling Hills, there is no real mention of this area. It looks like the
area west of Highway 41 was just forgotten. Where is the study of
the Rio Mesa area?

83. There seems to be a push to get the Madera Water Bank going, The technical studies and the adopted EIR were conducted
much more so than any other project in this report. Where are the | by MID and/or the previous owners.
studies and reports on which you base your recommendations?

84. Please explain how the Water Bank, which will use runoff and The two projects complement each other. Temperance
release water from Millerton Lake, will be viable if Temperance Flat Dam will provide additional CVP yield and flood
Flat dam is built. How can they both be useful? control protection that may make more water available to

bank for recovery and use in dry periods.

85. What will the cost of Temperance Flat dam be and what will the Costs of construction depend on the site selected and size

cost of the water to the farmers and the City be? of dam but range from about $200M to $1.8B. Cost of
water to contractors is not available.

86. There seems to be an incredible amount of water testing that could | No State-certified labs are available in Madera County.
have brought in dollars for Madera (the one conducting the study).
Why were all of the water tests shown in this document done in
Fresno and not in Madera?

87. Ag water makes up 97% of all water used, but I do not see a Cropping pattern information is presented in Table 4-1

proportionate number of recommendations suggested for this water.

Why is that? Why were the water consumption records used for ag
water usage and not more study into the actual crops being grown?

along with ag water use in Figure 4-1. See Responses 11
and 24.
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Don Roberts, Madera Irrigation District, 3/21/08 and 3/24/08

88. | PES-9 Second area of greatest water level declines is in the Madera Basin, | Language modified to reflect comment.
east of the Santa Fe RR.

89. | P ES-10, We were previously unaware of the formation of Progressive Water | Source of map was the Todd Engineers report, 2002.

12 etc. District. It is within the sphere of include of Madera Irrigation Progressive Water District identified as “inactive.”
District, which was adopted by LAFCO in 1988.

90. | PES-18 Third paragraph. Water balance should be required for new Modified language.
development. Need to define development.

91. | PES-19 The requirement for a chemical and radiological analysis for all See Section 9.2.1.1, fourth and fifth bullets.
private drinking wells (includes single family or livestock?) Would
do what — prohibit use? Require treatment? Or be advisory?

Well spacing should include spacing from septic tanks, leachfields, | Well spacing language modified to include
and property lines. recommendation.

92. | PES-20 Vegetation management to acquire a water right. This has Any program established by the County would have to
previously been granted by the State Water Rights Board, but they | include provisions to ensure land is maintained and land
apparently don’t do follow-up to assure the vegetation stays use does not change. See Section 8.2.3.
removed.

93. | PES-21 Conveyance of Section 215 water in Madera Canal. The canal See seventh bullet in Valley Floor Recommendations in
capacity is allocated, and conveyance of “County” water may ES, Section 8.1.1.8, and eighth bullet in Section 9.2.2.1.
require enlargement of the canal.

94. | P ES-22 Madera Canal/Hidden Dam pumps storage. The 6,000 AF of water | Language modified in ES and Section 9.2.2.1.
would be available for use by MID as a redirection of an existing
water supply.

95. | PES-24 The possible exchange of water between MID and the City has not | Language modified in ES and Section 9.2.2.1.
reached any formal discussion level.

96. | P ES-25 Define development — includes single-family units? Language added and clarified.

97. | P ES-27 Countywide groundwater monitoring. How would information be | Details have not been determined, but it is anticipated that
collected and shared? it would be a cooperative effort among the various water

agencies in the County, and data would be made available
to the public.
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98.

P3-5

Progressive Water District shown on maps — not referenced
anywhere in text. Is it active or inactive?

See Response No. 89.

99.

P 3-6

Big Creek Soquel
10,000 should be 9,400 9,700
See 5-26.

Corrected.

100.

P 3-7

Madera Water District purchases surface water for lands that are
within MID.

Corrected.

101.

P 3-26

The City was excluded from the MID groundwater management
plan at the City’s request. MID does not measure wells within the
City of Madera.

Language modified.

102.

P 3-27

MID no longer accepts any new storm water into its system
because of water quality concerns and a lack of capacity within the
MID system.

City storm water may be delivered to growers, but it requires MID
to cut back on its water supply at the system head, which often
results in unanticipated spilling of District supplies. There is
usually a net loss to the MID in water.

Language modified.

103.

P 3-30

MID Recharge Basins. The Pistoresi Pond and the Allende Pond
are no longer available for use as recharge basins.

Corrected.

104.

P 5-12

First paragraph. Wording should agree with ES-9.

Language modified. See Response No. 88.

105.

P 5-25

Paragraph 2. The sixth sentence should be deleted (not factual).
The remainder of the paragraph needs to be amended in that other
riparian rights and appropriative rights can reach several thousand
acre-feet in some years. Also, riparian rights quantities can change
(increase) with a change in diversion capabilities and cropping
patterns and could become more significant in even below-normal
water years.

Corrected. Language added.

106.

P 5-26

Big Creek 9,400 AFY, see 3-6
Soquel Should read pre-1914. Ave yield not noted.

Corrected.
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107.

P 5-27

GFWD has no water rights to the Hensley Lake yield.

Section 215 water. The average field of 114,000 AFY seems like
an excessive amount. If this number is based on use, often because
of pricing, the Class I and Class II uses are reduced accordingly.
Also, 215 water doesn’t occur annually.

Language corrected and modified to reflect comment.

108.

P 6-32

Would suggest that the code be revised to have a 50-foot distance
from property line; that way each adjoining property is impacted
equally.

Language added to seventh bullet in Section 9.2.1.1.

109.

P 6-36

Table 6-13, our dictionary is old, but we couldn’t find “analytes.”

Changed to “analyses.”

110.

P7-12

Last paragraph. We take exception to the statement, that MID’s
diversion weir is a significant cause of flooding along the Fresno
River. The weir is designed for a 10,000-cfs flow, which matches
the designated channel capacity, and flows up to and exceeding this
amount have successfully passed the weir without flooding. The
area directly upstream of the weir is desanded on a regular schedule
to maintain channel capacity.

Paragraph removed.

I11.

P7-13

The primary cause of flooding on Berenda Creek, Dry Creek, and
Cottonwood Creek is the reduced channel capacity as these
channels progress to the west. Originally there was a main channel
and several overflow areas. Now there are only main channels and,
with increasing runoff from the eastern portion of the County, the
channel capacities are exceeded during heavy storm events.
Current requirements of California Fish & Game restricts the
amount of bank clearing that takes place as part of channel
maintenance, further inhibiting flood flows.

Language added to reflect comment.

112.

P7-18

Fresno River. To our knowledge, the USBR has no statutory
authority on this channel. The Reclamation Board had this
authority and is a State agency.

The Fresno River channel improvement went from halfway
between Road 21%2 and Road 22 westerly to the Bypass near
Road 9. No improvements were made upstream of this location.

“USBR” changed to “Central Valley Flood Protection
Board” (formerly Reclamation Board).

Noted. Description in Plan is taken from “Flood Plain
Information, Madera, CA” prepared by USACE, June
1973.
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113.| P 8-7 Project Benefits. The 23% of the Friant Unit represents a 100% Language modified to reflect comment.
supply of both Class I and Class II supplies. This gives a distortion
to the available “pre river restoration” number as the 100% number
is not an annual number. An average percentage would be more
meaningful.

114.| P 8-9 Paragraph 2. The project will help reduce the need. The words Paragraph 2 language modified.
after dry years are optimistic.
Paragraph 3. Subject to agreements with MID. Paragraph 3 language modified.
Paragraph 4. Also contingent on agreements with MID. Paragraph 4 language modified.

115.| P8-11 No signed agreement at this time. Oversight committee formed to | Sentence removed. “Landowners” changed to “lands.”
protect adjacent lands.

116.| P 8-31 Wastewater. Oakhurst has a water? Should be wastewater? Corrected.

8.1.2.3

117.| P 8-39 Projects - Water supply from Lewis Creek, Willow Creek, or Bass | Language added to Section 8.2.2.1, first paragraph.
Lake. MID’s Big Creek water flows into Lewis Creek and is not
available for use without a contract agreement. MID’s Soquel
water flows into either Nelder Creek or stays in Willow Creek to
Bass Lake, depending on conditions. This water is not available for
use without a contract.

118.| P 8-64 Pump tax or land-based assessments. The constraints of Prop 218 | Language added.
and Prop 13 should be noted.

119.] P 8-41 The agreement between MID and the Titan Group, Yosemite Lakes | Language modified to reflect termination of agreement.
Park, was terminated in the early 1990s.

120.| P 9-18 Water Supply. It’s our understanding that the Fresno River and San | The Plan is discussing a potential study to identify
Joaquin River water has all been previously appropriated. possible surface water supplies, and the mentioned issues
Black Hawk Reservoir has a permit for livestock watering and would be addressed and verified as part of the study.
recreation use only.

121.| P9-19 See previous applicable comments. See Response No. 92.

122.| P 9-22 Currently, MID has an Agricultural Use Contract with USBR, and | Language added to reflect comment.

this may limit opportunities in this area.
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123.| P 9-24 Study to increase the capacity of Madera Canal. This is a good idea. | Noted.
124.| P 9-26 Balance the development’s water supply. This is a good concept. Noted.
9.2.2.3
125.| P 9-28 Last paragraph. Should discuss or at least mention limitations Language added.
imposed by Props 218 and 13.
126.| App. F The Fresno River is gauged at Road 16. Corrected on page 10 and Figure 4 in Appendix F.
P 10
127.| App. F Cost of these measuring structures and operations is expensive and | See Response No. 97. Program details have not yet been
P23 should be a County cost. addressed.

Madera County Farm Bureau and H. Clay Daulton, 3/18/08

128.| P ES-1 Regarding the comment, Groundwater of suitable quality for public | Noted. The estimation of how long the local water
consumption has been demonstrated to be present in most of the (groundwater) will last is very complex and will vary
area (Valley floor) at specific depths. The problem with this within the County. This level of effort is beyond the
statement is there is no mention of how long local water will last scope of work for this Plan.
under the increasing rates of use and overdraft that are observed.

129.| ES-15 Water Demand Reduction Measures (for agriculture). For Noted. Discussion of potential agricultural water
agriculture, this is ongoing due to economics and genetics. Most conservation measures is discussed in several areas of the
gains have already been achieved. Do not expect significant future | main report.
gains of water from this source.

130.| ES-18 New development water should not come from existing agricultural | No recommendation was made regarding new
accounts. development source of water. Sale, exchange, and/or

transfers are subject to various existing regulations.
131.| ES-21 Regarding the comment, Madera County should exercise its 10,000 | Language has been modified to read, The County should

shares in the water bank, but it should declare at the outset its plans
for the use of waters it will be eligible to store. And that use, if
used to mitigate losses of any kind, should include agriculture in
part of a balanced distribution formula.

evaluate participation in the.... Evaluation of the Water
Bank program and the use of the County’s share will be
part of the County’s investigation process.
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132.

ES-25

Regarding the comment, Setting limitations on new agricultural
development if water supply is not sufficient to meet demand and/or
requiring annexation into an irrigation district as a prerequisite. A
water use per acre limit would be more logical and probably less
challengeable in court. Regulations emanating from this advisory
should only apply to areas where the water table is declining
significantly.

Language modified to reflect comment.

133.

ES-25

Regarding the comment, Groundwater use or pump tax to fund
future water supplies. Such tax collections are limited to areas only
where proposed projects have been identified and engineered and
should never go into the county general fund. While mentioned in
Chapter 9 in the IRWMP summary/conclusion, the idea that the
proposed pump tax should be reserved for water development is not
mentioned.

Noted. Language modified to reflect comment in ES,
Section 8.4.4, and Section 9.2.2.3.

134.

P2-14
S2.6

This section declares timber as being part of the economy. Timber
has become a negligible part of the county’s economy due to
actions of environmental activists.

Language modified.

135.

P 4-8
S4.1.3

Regarding the comment, The majority of the water use in the
County is for agricultural purposes, with approximately 3% being
used for urban and rural use. Is the agricultural use of natural
rainfall water on rangeland included in the 3% calculation for urban
use, or not? What is the meaning of rural use in this sentence?
Does this 3% urban use include percolated agricultural water and
irrigation district urban percolation ponds?

Rainfall on rangeland is not included in urban use. Rural
means use of water for household or domestic use in the
unincorporated area of the County (water use other than
for agriculture). Urban use does not include percolated
water, only use for household or domestic purposes.

136.

P 4-10
S4.2

The retirement of agricultural land locally for the specific purpose
of saving surface-delivered water, only to have that water sent or
displaced to distant places within or outside the county for the
purposes of development of naturally, now parched lands is
unacceptable and should be fought.

Agreed. The County has an ordinance prohibiting export
of groundwater outside the County. See Table 6-12.
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137.| P 5-3 The subbasins of lower foothills and Raymond areas do not appear | Noted.
S5.1.1.1 to have been as rigorously studied as other, larger basins and, thus,
no regulatory framework for this area should be emplaced prior to
studies of equivalent caliber and paid for from the same sources.
138.| P 5-19 Regarding the concluding sentence, There is little stream flow that | Language added to reflect comment.
S5.124 originates in the foothills because of low precipitation. Certainly,
there is little stream flow sufficient to help the valley floor
development and overdraft problems, but stream flow is a relative
term and it is highly important to operation of the open space
preserving institution of cattle ranching and to the ecology of the
foothills and mountains. Further, the report’s assertion that only
about a tenth of foothill rainfall makes it into the groundwater is
probably not correct for all areas.
139.| P 5-25 Franchi Weir, not Fanchi Weir. Corrected.
S521.1&
P 5-27
S52.1.3
140.| P 6-1 Regarding the text description, The main source of [groundwater] Language modified.
S 6.1 chemical [pollutants] has been associated with agricultural and
industrial uses. Proportions of blame associated with each
chemical pollutant needs to be identified so that agriculture does
not receive a disproportion of defamation.
141.| P 6-17 While partially applicable, the comments in 6.2, Surface Water Language modified to reflect comments.
S6.2 Quality, Typically, surface water contains microorganisms such as

bacteria, viruses, protozoa such as Giardia and
Cryptosporidium...,and further down, in another negative context,
animal...activities, and finally, watershed protection to minimize or
eliminate [emphasis added] these sources of pollution is essential
to public health protection. All three of the quotations are alarmist,
misleading, and the concluding one is just plan irrational!
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142.

P7-12
S7222

Regarding commentary on debris during flooding. Culverts need to
be adequate in dimension so as not to cause erosion on the emitting
end due to fire-hose forces of existing water and roadway overflow
due to inadequate sizing.

Due to high dumping charges at the Madera County Landfill, along
with its distance from many areas needing more immediate access
to dumping sites, huge amounts of trash is being illegally dumped
on roadsides near culverts and into creeks wherever access is
possible.

Language modified to reflect comments.

143.

P 8-5
S8.1.1.2

Temperance Flat Dam. The commentary in this section is an
excellent and commendable treatment on new water and is
somewhat refreshing compared with the excessive gloom and doom
found throughout most of the rest of the report. When the County
adopts this Plan, it is imperative that it actively pursue Temperance
Flat Dam with vigor uncharacteristic of most government entities.
The same can be said for the other water enhancement projects
found in Chapter 8.

Noted.

144.

S 8.1.1.3.1

Species Recovery. Caveats and disclaimers need to be added when
mentioning endangered and threatened species.

Noted. No change in language in the eleventh bullet of
Section 8.1.1.3.1 discussing species recovery. This is the
only discussion of species recovery in the Plan.

145.

P 8-29
S81.2.1

Water Conservation. To paraphrase the paragraph: [Adoption] by
agriculture of modern drip and microsprinklers to conserve water
[is recommended]. There can be no significant commercial
irrigated agriculture left that does not use drip or microsprinkler
irrigation where applicable.

Agreed, but the mention of this practice is important to
encourage those who may not have converted or are
planning new agricultural development or conversion of
Crops.

146.

P 8-35
S8.1.33

Flooding project selection on a first-come/first-served basis is a
questionable idea when merit may be a far better method.

Language added.

147.

P 8-41
S82.23

Daulton is misspelled as Dalton. The correct spelling is Daulton.

Corrected.
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148.| P 8-54 Under Disadvantages of [mountain and foothill] vegetative Section language expanded to clarify the intent.
S 8.3.3.2 management: Land ownership patterns in the watershed which may
not be suitable for integrated [watershed] management. This
observation conveys the idea that an individual owner of several
contiguous parcels is subject to greater government regulation than
are owners of single parcels.
149.| P 8-61 Under Other Water Management Measures, Management of all This is not discussed in the Plan and would be determined
S 8.4 large capacity well pumpages in the valley. Who will pay for this? | during the program development and adoption process if
pursued.
150.| P 8-61 Regarding the commentary under Other Water Management The mention of controlling groundwater pumping as a
S 8.4 Measures, Controls on groundwater pumping. Who will be the means of addressing overdraft does not address all of the
controlling authority? What considerations will be given to issues raised in this comment along with many legal
temporal priority? Urban vs. agricultural priority? issues. These would have to be addressed in the
development of an ordinance or regulation dealing with
controls on groundwater.
151.| P 8-62 Regarding the commentary under Land Use Policies, Limitations Noted.
S 8.4.1 on new development (agricultural and urban) if the water supply is
not sufficient to meet demand. This is an excellent idea based on a
hard fact known for at least 60 years. It should have been
implemented as a temporary measure after the first IRWMP
committee meeting.
152.| P 8-62 Water Supply for New Development. This section ignores the fact | Noted. The Plan does not recommend a moratorium on
S 84.2 that the valley floor water table is likely going to be very difficult if | new development but tries to identify alternatives for new
not impossible to stabilize and that the stabilization of the valley development to not further impact the existing overdraft
floor water table should take precedence over all development until | while identifying measures and opportunities to help
it is stabilized. alleviate the existing overdraft.
153. Rainfall inconsistency: In Chapter 9, there is a comment that Inconsistency not found.

rainfall ranges from about 14 inches in the lowest foothill areas.
This number, which is correct, is used elsewhere throughout the
report. In one place in the report, it is said that the lower foothills
receive 13 inches, which is the number of inches stated by Ken
Schmidt to be the evapotranspiration use.
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No. | Reference Comment/Question Response

154.| Schmidt Regarding proposed new well water test requirements. Does this It is assumed that the comment is in regard to the
Report, recommendation mean that a pump must be installed immediately | recommendation that individual fracture zones have water
P 86 in all new wells to obtain clear water samples, or is water blown sampled and analyzed in water quality problem areas.

from the wells by the pump rig at the time of drilling sufficient for
the test?

This is in the Oakhurst report (Appendix A). This
recommendation is only for public supply wells and not
individual wells. See Response No. 10.

Taxpayers Association of Madera County, 3/19/08

155. There needs to be a water accounting showing the MID water is The purpose of this Plan does not include legal
indeed available for banking. interpolation of MID’s right to store various types of
water in its groundwater bank. The County will have to
address these potential legal issues before deciding
whether to participate in the project.
156.| S1.2 The specific goals for the Valley Floor are to enable the County to: | The goals for the IRWMP, as stated in Section 1
(add) Introduction, are as outlined in the agreement with DWR
e Create an agreement with MID so that MID cannot sell for grant funding and the scope of work.
Madera County water outside Madera County or to districts
that well water outside the San Joaquin Valley without
Madera County’s approval and not to sell water under long-
term contracts to Madera County developers to be used for
commercial, residential, or industrial use without County
approval.
157.] S3.1.1.6 Add: Castle and Cooke, a landowner of Root Creek Water District, | Language added in both referenced sections.
S3.3.45 was approved for development to commercial, residential, and

industrial use by Madera County with the understanding that they
had an option to purchase new water form outside Madera County.
This new water would have a significantly positive impact on the
Madera County water supply.
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Reference

Comment/Question

Response

158.

S521.3

Add: In Rank v. Krug, the trial court found that there was
significant water percolation from the San Joaquin River to
properties in Madera County that had significant value to those
properties. The court also found that there were properties that
were riparian to the San Joaquin River as well as properties that had
appropriative rights to the San Joaquin River. The water subject to
those rights has significant value to Madera County and should be
protected.

Language added in Section 5.2.1.3.

159.

Chapter 7

Flood Control Planning. A paragraph should be added about flows
created by Freeway 41 that flow into the San Joaquin River. This
storm water is a source of potential water pollution.

Language added in first paragraph of Section 6.2 Surface
Water Quality.

160.

S81.1.3.3

Add: The Water Supply Enhancement Project EIR, by its terms,
only prevents MID from selling, transporting, or exporting “native
groundwater” outside the County. EIR at 2.3. Since artificially
percolated water is not “native groundwater,” this restriction begs
the question and, in fact, would not prevent MID from selling water
to other water districts or water entities that are selling water to the
other water districts or water entities that are selling to the
Metropolitan Water District of Southern California (MWD). These
sales would have the same effect as selling water directly to MWD
and would affect water availability to Madera County.

Legal issue that is not within the purpose of the Plan to
comment on.

161.

S9.2.2.1

Water Supply, second bullet. Add: The County should investigate
the following issues prior to purchasing 10,000 shares of the bank’s
capacity:
e Demonstrate availability of Madera Canal capacity for
Madera County to carry water that is to be stored in the
Water Supply Enhancement Project.
e Due to the current direction of groundwater migration to the
southwest and the goal of serving more MID constituents,
MID should consider placing the 10-percent water bank
reserve from the Water Supply Enhancement Project in the
Fresno River for percolation.

The issue of the Madera Canal capacity is addressed in the
eighth bullet of the noted section and in Section 8.1.1.8.

The idea of percolating water in the Fresno River and on
nearby lands is addressed in Sections 8.1.1.5 and 8.1.3.2.2
and in the seventh bullet of Section 9.2.2.1.
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No. | Reference Comment/Question Response
Tony Ward, 3/21/08

162. In the unincorporated area of the valley, conversion of grazing land | The requirement that conversion of land to agricultural
to crops and/or use of native land for agriculture must be controlled | use should require a CUP was not addressed in the Plan.
the same as dairies. A CUP will provide the mechanization to This would require a legal analysis of the proposed
examine water impacts and the ability to assure water supplies are | requirement and action by the County.
available through water agencies.

163. Madera County has not developed a water agency with a water The IRWMP work plan did not include development of
master infrastructure plan. The proposed plan infers the need for area-specific infrastructure plans. This will require a
such oversight, but does not require the initiation of an Integrated separate study and should be prepared as part of
Water Management Plan. The two areas needing a comprehensive | development plans for the areas.
master infrastructure water plan are Rio Mesa and the Sierra
foothills.

164. The use of “shall” has little to no importance in justifying The IRWMP only presents recommendations and does not
controlling ordinances. If the County is to implement a Water implement any programs, policies, or projects. See first
Management Plan, it must be supported by legal ordinances. paragraph of Section 9.2.

Joe Middleton, 3/19/08

165. The draft Plan does not acknowledge or reference the water cycle The Plan does not mention the phrase “hydrological
(hydrological cycle). The draft Plan also fails to recognize Eastern | cycle” but does discuss all facets of the cycle. The water
Madera County as a water resource and the effect and relevance of | resources of Eastern Madera County and their importance
the water cycle in Eastern Madera County on the water resource are discussed throughout the Plan.
issues in the County.

Larry Wright, 3/20/08

166. I was disturbed to see that the IRWMP report didn’t address the See Responses 11 and 24.
issue of water conservation by agriculture. I don’t buy the
argument that farmers have done everything possible to keep their
use, and therefore the cost, of their water to an absolute minimum.

Rosemarie Wright, 3/20/08

167. When this Plan is passed by the State, it must be recognized as a See Response No. 2.

living document.
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No. | Reference Comment/Question Response
168. The County needs to be responsible for creating guidelines—not It is the intent of the County to use the IRWMP to help in
the State. creating “guidelines” so that the State does not step in and
do it for the County.
169. Shared water systems must be allowed. See Response No. 16.
170. Chemical testing should not be mandatory for the sale of a Noted. The recommendation in the Plan would require a
property. change in the County ordinance and an action on the part
of the County.
171. Mandate no water is sold outside the County. Create the water This is the stated position of MID with regard to the
bank and use the water in Madera County. Water Bank and use of the banked water.
172. Recognize that Eastern Madera County has different water needs It is clearly stated in the Plan that there are different

and conditions than the Valley. Don’t lump us all together. Ag
water issues affect the Valley, not the mountains.

hydrogeologic conditions in the Valley Floor and
Foothills/Mountains areas of the County and, thus, the
division of the County into the two separate areas.
Recommendations are specific to the two areas for the
most part, but many of the identified potential programs
and projects can benefit all regions of the County.

Sandra D. Connolly, 3/19/08

173.

General comments on the need for the Plan to have definitive and
enforceable language with regard to wells for subdivisions and

constraints on the Hillview Water Company in the Raymond area.

The IRWMP is a planning document with
recommendations. Enactment of any changes to or
creation of new County policies or ordinances will require
separate action and adoption by the County Board of
Supervisors. See Responses 15, 69, 70, and 76.
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Comment/Question

Response

Doug Welch, Chowchilla Water District, 3/18/08

174.

Figure 4-1 shows a very short time period and implies that water
use (ag) in the county is increasing. Why was data for 1998
excluded from Figure 4-1? Agricultural water use may, in fact be
increasing, but the data to show that trend have not been used in
this Plan.

Estimating future agricultural water use is very difficult
due to many unknown factors, such as acreage in
production, cropping patterns, water costs (both surface
water and groundwater), potential water lost to
environmental purposes and regulations, commodity
prices, etc. The DWR estimates for countywide cropped
acreage and water use were not available beyond 2003 at
the time of the analysis. However, it is known through
visual observation and discussions with irrigation and
water districts that there has been significant development
of previously nonirrigated land to permanent crops in
undistricted areas of the county since 2003. Based on this
knowledge and the trend of increasing acreage and water
use shown in recent years’ data, it was assumed that
agricultural acreage and water use would continue to
increase in the near future and then level off due to finite
water supplies and developable acreage. The water use
assumptions assume that water lost to environmental
purposes and regulations would be replaced by developed
surface water supplies or additional groundwater
pumping, which may not be sustainable in the long run.

The 1998 water use number was not used in the trend
analysis because it was extremely low due to wet
hydrologic conditions that year which would have skewed
the trend line upward beyond any reasonable assumption.
Further discussion is included in Section 4.2 of the Plan.

175.

Comment regarding the language and numbers used in describing
flood releases from Buchanan Dam, the flood capacities of the
Chowchilla River and the Berenda and Ash Sloughs, and operation
of these facilities during the 2006 flood releases from Buchanan
Dam.

Language and numbers corrected in paragraph 3 of
Section 7.2.3.
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Comment/Question

Response

Comments and revisions made to the IRWMP included in the motion to accept the IRWMP at the Board of Supervisors meeting, 4/14/08.

These revisions su

ersede the revisions made to the Draft IRWMP as presented above.

176.| Dave Dave Brodie and Tom Wheeler suggested that the IRWMP be County staff reviewed the document and made changes to
Brodie and | reviewed by County staff with an editor’s view instead of a policy | the language in Section 8.1.3.3, pages 8-23 and 8-24 and
Tom view to make the document not read like a policy document. the second bullet of Section 9.2.1.1, page 9-8.
Wheeler
177.| Tom Tom Wheeler discussed the recommendation regarding the use of After discussion with Ken Schmidt it was concluded to
Wheeler pilot hole drilling and testing of water from different fracture zones | remove the recommendation from the Plan. The
in the foothills/mountains area and whether it should be a recommendation was removed from Section 9.2.1.1.
recommendation.
178.| Tom Tom Wheeler discussed the recommendation in the Plan that states | After discussion it was concluded to remove the
Wheeler “A chemical and radiological analysis should be required when recommendation from the Plan. The recommendation
new wells are constructed or upon sale of any property served by a | was removed from Section 9.2.1.1 and from page ES-14
private well.” Tom stated that this is an infringement on private of the Executive Summary.
landowner’s rights.
179.| Tom Tom Wheeler noted that the spelling of Wyle Ranch needed Corrected.
Wheeler correction in the “Groundwater Conditions in the North Fork Area”

report.
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Public Comment Letters on Draft IRWMP



Baker Manock

&Jensen «
ATTORNREYE AT L:w_ ..____,..--——'-———-—-..___“_
Christopher L. Campbell
Atiaragy af Law
March 20, 2008 s
i Garden Finafclal Catiter
¥ & US. 5260 North Palm Avenae
Fourth Flooc
Mr. Greg Farley, County Engineer Fresio, Calltarmis 91704
MADERA COUNTY RESOURCE MANAGEMENT AGENCY el 559.432,5400
2037 West Cleveland Avenue RS S |
Madera, California 53637 '
Facsimile: (559) 675-7639 o i o

Re:  Comments of the Madera County Draft Integrated Regional
Water Master Plan

Dear Mr. Farley:

[ have reviewed the Madera County draft IRWMF, While Section § -~ Water
Resources Management Opportunities and Section 9 Conclusion: and Recommendations both
discuss means to increase the water supply and reliability within the County, I think what is
missing is a discussion of who will accomplish most of these pre jects, who will pay for them and
who will benefit from them.

As the TRWMP discusses in several places, there is a large number of
development proposals currently being processed by the County. Some of these are very large
and can afford to accomplish all the necessary work to analyze, acquire and deliver water to meet
the project needs without contributing to the existing overdraft. Most of the projects are not
capable of accomplishing that on their own, however, Given thy water situation outlined in the
[RWMP, Madera County can only attract and accommodate & d versity of urban and industrial
projects that are crucial for the economic development of the County if the County develops a
way to provide water to projects for an appropriate development fee.

For instance, industrial development projects provide a tremendous economic
benefit to the County per acre foot of water used. The County 1easonably will not allow an
urban development to consumptively use 100 to several hundred acre feet of water a year
without some mitigation but the transaction costs and the availebility of water make it extremely
difficult to obtain small amounts of water to offset these uses. eally, the only prudent way to
obtain those small amounts is to purchase end fallow farm land but the County, again reasonably,
has a policy agamst water deals that impair the primary agricul ural industry of the area.

The solution sees to be a County water impact fse program for development under
a certain threshold—perhaps 1,000 or even 2,000 AFY or less. Then the County will have &



Mr. Greg Farley, County Engineer
March 20, 2008

Page 2

revenue source to accomplish some of the larger, and more cost effective, projects that will
provide significant water benefits without saddling small but men orious developments with
excessive transactional costs to find small amounts of water, 1strongly encourage the County to
include development of a water impact fee program in the Conclusions and Recommendations
section of the IRWMP.

Thank you for your consideration.

CLC:tlw



SANDRA WRIGHT
43540 Mol Lane
Chridwergd, 4 83644
Phife (558) G42-6774

armail; plevdb gt hotmai, car

Fabwumry 28, 2008

Mr Grey Fargy, County Englnses

Madare County Reaotees Managemant Agemncy
2007 W, Clavekand Avan e

Meders, CA E363T

Fax: (855} BTS5-7539

R IRYWPM for Madora Coonty
Pubic Cramumand far Congldsiation

Mr, Farley,

In vepvieiw of the Ftegrated Reglonal Water Mavagame Plan QRWIE for Masiera Coumy, | wolid Hoe i guberet
the failowing comrme=nl kor constderaton in the Gnal dredt to be dopted by the Medara County Boand of

Sy (i B,

{ would like o Bring 1o yewr stwticn thal in revievwfrg tiw Plan and isten|ng to fesdback fom other interayted
resinis and profazsionsls, | can s wham there mey b problems in having Ihe curment plan draft ocinclde with
the Madera Lounly Genaral Pian, 1 wlitan to some swluded data already belng outiated, Smcs e adnption
of this IRWHIF je on such a ghort b frarme for finallzation sven with the grontedt sstenalon. 1 woekl B kb
ELEsE thet there bé a dausa adajried for fuane eevdes and updi tropgh Mades Coounty Evehlas gn dn
anmual bal 5o that thess problematic amas nesd not ba addressed Wikt the immediaba deadling for agoption

by the Board of Sapary s,

My supgeetion i3 i heve g $peciic Govenke body be ammfgned o the BRYWMP for fitune updates, with oversighl
AIv] Annu ritvhew being pivfoariod by the aemgad county sntity, {or TAC), who could then heve the srthonty to
hring i@ ELpgeated updabes b the Boaid of Supendacm' atfention for sdoption a6 devmed neoamay,

A% the [RYWMP wil be a lesy Raclar i mplesreentztion humeineg n the futune, e aBMRy 2 ba Baxibla with Brtura
devalopient of T courdy should be ronsfdensd gt this stags pior ko adoption of the ERWRP 23 |t axists. 1tesl
(& the: creafion of staps 1o Sicite 3 Soaming body and rerfew 3ot Ul wourkd be ol gresal pesicknnes [n e

fiure oF Madera Coundy and Succass of the IRVWIMF for fuedng of waber |sses.
Thank yau For your time and constderatian | am sore you will givie this mader.

Sincanaly,
Dinegd
Smnty Wiight
BUITFRA, COLNTY
RECEIVED
Mer 4
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Chowchilla/Fresno River Watershed
I Jeannie Habken, Watershed Coordinator
i Fost Office Box 1061, Coarsegold, CA 93614
559-642-32683 Info@cfwatershed.org

March 21, 2008
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R ewvizad wars on of Becemrnaqgations — integreded Reqlotsal Water Mansgemeni Plan

ks Motes: Typas
Execullye Summan: pg. ES-25. Velley Floor, 57 bullet penult'mats s .-
e shoukd He “wiwere"

Pg. ES-Z5, 1% bullat, 2™ line, -
Lomma, afls- “Chovich:lla Riwar”

Chapter 4. Flead Cortrol, 9.1.4 - "amurde” should be chargad o Amwndo dome s
Aundi is not a quotable phase orwond; it does axist with 8 e name a5 you
wrta aboat i ir chapber 7.

Chaprar Ong - 143, 5144 &1.4.4.1

This sect on g not coract in Sght o all that happaened wiih this project 1 reslize it mas
B2 wiiitn a6 o how the project ' shauid kave Been” completed basad on the

cJukdeNnes of the grand, but o written im IFis Fashion it egen does nof thke inbo

conaideraticn the true completion and prececs of the projsct

Fozsz|ble Altenative bo section 1.4.3: :

*The County and Bayle Engireering hired 2 retained the conmast sendess of a Projoct
kisnaper (FM) tr prowvide prodect oversight on its behal®. This Ph) was responsdile for
coormadng the activil’es of the coneultent and the Advisory Commit=es, creaing a
pualic exmamer=gs of Ke Infurmaton being developed a8 pard of the Plan, the isaueg
bing rmizad and the polkiss and projects bejng avalyats:d a5 ta Plan developed. The
Pl wag alse rasponaitla for reportiny 40 the DUWR g9 required ki e grants oriacks. i
wiak feurne that fhese duties wers nos hedng fulfiled so ey ware assuned by Eoyle and
Courdy 2iafF feavard $we and of the projeet®

Posslde Atermative to sedlon 1.4 4and 1.4.4.1 - Ztakehe 3er Panicipation

“The decument for this prglect statad that participation by the public ard olher Coundy
Hakeholdars wese crudtal to the developmant of thic plar. The commenls,
recommendsticns, suppor, and endorsemenl of B kncal cammunitias for he pryects,

‘pregrams, and polfzfes devoloped as part of thls Slan wil Belittte implementation by the

Coaunty.

Initiaiy trere was 8 lack of Slakefocider imelvement which esulted in 4 inlkat
implemeritation of bhe crant, where te Caunty 2dopted some changes to v ariginak
propossl. Some of thess, such s the subsidlon oF Flopd Protecticn ‘o- ke Recrestion

tTADCRS COIUWNTY

RECEIVED .

MAE 2 T 2000

FNGINCCRING &,
CENCRAL SCRVICL S
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2l Habitat Protestion araas we-a recaived with good grace by the siskeholders whp
had vwored 10 Cevedop the orgiral grent prpesal. Some of the okher changes, such as
the exparmion of P “region” covered by the Flen W Inchuds the vedley areas of the
Counby wars nitlaly rasistd, oul eventually recejved wice suppant

The area oF greatast diseppointment 12 the ariginal slakehaolders wea the panning
process [iself. Criginaly concsived 85 an lnsvalve procass that moluced wide
irrealveqieend and & great deal of public Inpul. & was qrestly curtailed in ite
imphementalion. Though thia cuteac was designed to lict inpot from the docel
communities sueh nad the Pian wil be atorded thairioea] knawdedpe and address thes-
cancems, hese “Advissty Commitees” were creaceg by Hyitation: nor dic thesa
committees heve o resat deal of inpud into the plenning provess. Raparis ware meda to
them paricdically on the progress oF Bse plan, bt their iole as “sdvisery™ «as mat
acknewkatigad whish was the extenl of their ivolvernerl Llastings were w4 widely
Fublicized, and many fell tha: decislor-makdig in the process was restricted.  Thowgh
the public process was avestualy improved, it never reafzed the efiginal vision of
stakehchier inolvemey, fescdbck, and sducadion.

2 drwa of public prooess thar did ned erd Jp being Mplementec was 0e
‘cherht|ohallzation” of the plan. The plan contalns sxcellont bechnicsd iformation o
Waltr Londiidns hroughoul the prosect a9 well as suggaslions for projects to addess
vanous waler lssyes. Howawer these projects heve nid besn crafted inte an adua:

. implemeTtation planwith a Hnetine. measurable objactivas, and perko: raviews.

Paticulariy, there |z no propesal o an-@ling governance and accountability 3F te Pan.

“*Noe; e above is Fing, bt covars the igsues wity the Stakeholder Partcioation. If
you then goinks $e 1.4.4 7 and 1.4.4.2; these will ghvre specifz dekall with the realization
ol the abiwe comiment=.

Chapiar 3 - £.1.2 2 — Acuifer Cheracteriadice

Fleass reviey ant sxplain this zaction — Aouifera 46 nal #x05t in the foatnills. 1 heve
talkad k& many Wwhe have Debn working in this area for a lang lime, and fhis sectian is
WEry Sariusing.

There shculd ¢ a $ection on "Snow Pack and Rechare™ alss on 'Cimate Change and
Stormge.” Thege i o vory imporBant issues aspecially o e foamhits and 1 sea no
witars Lhat they are sddreagan,

1. Zmavr Pazk end Recharge ~ The Sow Pack n the Siera Nevads iz the only tre
watar 2pEge That we have in the “oothills, Ahen 1he snew pack is deep éwhich s why
¥ou haar the repart on the rnews sl wintar) we mey have a good wWalst Supply 3 Jasius
throwugh e spring ard suremar. As il skwly malls itrecharges the fracturss in the
Toochills that suppy our wells, This skw melt is e lot more affective N recarsgineg
fractures than rain because of its sk fiw system.

Z. Chvgte Change and Storege — A3 we go threugh this dme of Climate Change, ake
Slooal WammItg, wb art not oaly oosmg our snow pack Taster than in the past, but more
of the precipitation i9 corning [down 25 rain instead of anow, Wa may peccive e same
A of rain every year, buatwisen I s not 2now, we have kar oyr storage apdlily For
la%terin ther yoar. 1fwe do nol creale alhies ways o Stone the rEin (water thet 18 not e
now becayse of e warmer temperaturas} then A4 gees dowr the hill and aut of the eres
never reclanginyg our wehs and fractures {or not a2 much). Things such as individual

"k
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ponding basins Or dames need o be addmessed W keap some of this water in e Foothllls,
Pondnp basins can be used for mebmimeng Lhe frachuresigroundwaser,

Ther2 alse sheald be 5 saction with more claar recos rendations on water conservation
Fer both the focthale and fhe valley, IHis acddressad bl thes is not 8 ctaar axplanallon of
"Use vs head va Recharge” and hows [t affests i homeowners in e foatdlla freadhange
of wedlsy And thE hmetwmers of The vaeley (overdrall [9ais),

2.1.3.1 Jeint Pavers Agreamsant — This gacion suagests the fornation of a JPA wilh
Medera Caourity, 1he City of Madera, and MID but doas noi ment(on he JPA, already
existence slmog |denteal to tils on the Chowehills side whfon .= [Lat &3 importanl
The Chewchllia Red Top RCD has a signed JPA with the Oty of Soowchllla ard e
Chowchllla Water Dlsirict, THIS assurts thedr sUppodt in ary projects o imaroye ar
comect any Bawes with regards to wabar within lhe Lower Chewehilla Watershed,
FPogsibly it can Rather he recommentad thal Madars Courty alst slgns on with this
Already exwblishad L FA,

Focth Iifdountsin Arae — section 9.2.1.1 the line about "pllet hotes' shouid be "emoved.
Thia |2 a cowbile coar for foathilf lemdownere and is equal 1o od|(rg & wei byice

There shoukd be a section speciflcalty s Fanng and Dafies — Agricutture in general,
Sinee thig report staies that H3% of the water nce ds agiculture and 3B% i5 just open
3pace, most of 1S repon is whilien for the other £% of the population, The oty 996 is
irrypeoctant, but whiat s agncw wre defng t address all of te icnies such as
consaratomnfwater demand, watsr qualiny, floed comml, ete. This could almoat be 1ts
¢vn chapter. (Anether part of your presenkation stakes 97% of the water use =
agricAmire, most of this repon is verittan “or the other 3% of 1 populadion; this woald
MMBee 17s Secfion evert mone craciel.)

Govemance: This is ot addressed in iz plan Thare needt B be a secticn on "How”
arry of this will be sccomplished. Whe has the suthonty ke have B revicwed ammd

possibly change things a% ke countydord changes? Will thers be & team o
deparment created 10 aynEtaathy review and ravisit issues thal need o be s this repor
after all of ite expansa and al of ilB trye and rxams dees mot end up on enmaocne's
shell or urder their desk?

Thea abauld Be a "Living Decument” not locked n stone bt up o payjsy Fessibly a5 3
funning i en dwe Madem Counly Water Acvisory Comrmizaton 50 candlillents can
address their iszues and soncems and tey could be revewea heouah Fhls plan g
1Mok [ecked in stome beased on what |2 cumenthy wtteg

Also, anng wih Governarce shzold be  sub-sechor on code grfareessent, This i3 An
area lacking i e County, ndarslatdaole based on funds and not enougi perzonnel,
but lacking wust e same.

Praglble mcommendalion for 4e “traated effuect” from (ke area eatment plarta:
inztead of e sale sujgestion of the use on spray fields, this waker coule ke sold for
givan) to waler rracios foF use far dust conlrsl on mads andlior for consiructosr and
builcyg sites [new pads o 1pading] also for mad compaction. Why use e waker foy
this, ieabad water veauld weerk welld





