
Bureau of Engineering 

Special Order 
February I I, 2004 Special Order No. 001-0204 

To All: Deputy City Engineers 
Division Engineers 
Division Heads 
Group Managers 

Subject: DEWATERING DURING CONSTRUCTION 

In urbanized areas, many technical concerns have existed to avoid dewatering. By not 
dewatering, the risks associated with soil settlement and mobilizing plumes of subsurface 
contamination are minimized. The recent adopted Joint Board Report No. 1, dated, 
October 10, 2003 (Attachment), provides further reason to avoid dewatering. For the 
purposes of this Special Order, dewatering is the use of pumps or other motorized 
machinery to extract water from cofferdams, shafts, excavations or drilled wells. 
Dewatering effluent is generated once that water is removed from the ground. These 
dewatering restrictions apply to all Bureau projects and projects constructed under permit 
within in the City right-of-way. Construction without dewatering continues to be preferred. 

During the evaluation of proposed construction sites and construction methods, the Project 
Manager is reminded to consult with the Geotechnical Engineering Group to identify all 
relevant subsurface conditions and to re-assess any apparent need to dewater. This may 
include additional studies to identify alternatives to dewatering or additional exploratory 
wells and pump tests to better characterize the quantity and quality of unavoidable 
dewatering. If alternatives are reasonable and feasible without dewatering, the Plans and 
Specifications must indicate that "Dewatering is not allowed." If dewatering is allowed, a 
Dewatering Plan must be developed with plan check and permits required. 

Dewatering Plan, Plan Check and Permit 

A Dewatering Plan must be developed where dewatering is allowed as a construction 
option. The Project Manager (for Bureau design projects), engineer-of-record (for projects 
under permit) or Contractor's engineer (for dewatering requested by the Contractor) is 
responsible for assembling the following. 

An engineering report explaining why alternatives to dewatering are not feasible. 
Examples of alternatives that must be considered include construction in the "wet" or 
staged construction during seasons with lower groundwater tables. 

A geotechnical report addressing the potential for soil settlement, a detailed settlement 
monitoring system, the potential for mobilizing contamination plumes, the estimated 
volume of extracted groundwater and anticipated quality of extracted groundwater. 
Dewatering operations must be designed to: Avoid surface settlements, avoid mobilizing 
contaminated material and avoid generating excessive volumes of effluent. 



Steps taken to minimize the volume, to monitor and improve the quality of dewatering 
effluent. Examples include soil pretreatment, watertight shoring and cutoff walls. 

Identification of dry-weather and wet-weather disposal sites for dewatering effluent. 
Sanitary sewers are now the primary disposal sites for dewatering effluent. Disposal into 
storm drains may only be used as a last resort and will be heavily regulated. 

Approval of the Dewatering Plan by the Bureau of Sanitation (BOS) - Wastewater 
Engineering Services Division (WESD). It should be noted that Project conditions may 
preclude BOS-WESD approval and require review from the Regional Water Quality 
Control Board for plan check, approval and a site-specific National Pollutant Discharge 
Elimination System (NDPES) permit. 

Obtaining a BOS Industrial Waste Permit for disposing dewatering effluent into sanitary 
sewers. 

Dewatering effluent is nuisance water that must be monitored and pretreated to comply with 
water quality regulations prior to disposal. If dewatering effluent must be generated, the sanitary 
sewer system is the first choice for disposal if sufficient capacity exists. Where sanitary sewer 
capacity is insufficient, discharge to a storm drain may be considered as the last resort after all 
economically feasible means are taken to reduce groundwater generation. 

( WAL WHH PLR ) 

Attachment 

I Approved By: 

I Gary Lee Moore, P.E., City Engineer 
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ADOPTED BY THE BOARD OF 
PUBLIC WORKS OF THE CITY 

of Los Angeles, California 

CD: ALL 

POL1 CY FOR DISPOSAL OF GROUNDWATER FROM PUBLIC WORKS 
CONSTRUCTION PROJECTS 

RECOMMENDAT I ON 

Require a l l  groundwater from Publ ic  Works cons t ruc t ion  dewatering 
a c t i v i t i e s  t o  b e  discharged t o  t h e  sewer system i f  s u f f i c i e n t  
c a p a c i t y  e x i s t s .  If t h e  s e w e r  c apac i ty  is i n s u f f i c i e n t ,  a l t e r n a t e  
des igns  and cons t ruc t ion  methods should be considered before  using 
t h e  storm d r a i n s  system as a l a s t  r e s o r t .  

TRANSMITTALS 

1. ~ d m i n i s t r a t i v e  C i v i l  I i i a b i l i t y  (ACL) da t ed  September 27, 2002 
f o r  February, March, and Apr i l  of  2000 

2. Flow Char t s  f o r  Design and Construct ion Phases of  t h e  Disposal 
of  Water Generated by Construct ion Dewatering Operation f o r  
Publ ic  Works P r o j e c t s  Only. 

DISCUSSION 

Background 
$ 

The Department of Pub l i c  Works rece ived  a Notice  Of Vio la t ion  i n  
September 27, 2002 (Transmi t ta l  No. I ) ,  from C a l i f o r n i a  Regional 
Water Q u a l i t y  Cont ro l  Board (RWQCB) whi le  cons t ruc t ing  t h e  Marina 
I n t e r c e p t o r  Sewer Trunk Line a long J e f f e r s o n  Blvd i n  t h e  C i t y  of  Los 
Angeles. During cons t ruc t ion ,  180,000 gpd of  e x t r a c t e d  groundwater 
was t r e a t e d  ( d e s i l t e d )  and discharged i n  t o  t h e  a r e a f s  storm d r a i n  
system under a RWQCB's i s s u e  d i scharge  permi t .  The e x t r a c t e d  
groundwater contained t o t a l  suspended s o l i d  (TSS), benzene, 
t r i ch lo roe thy lene ,  o i l  and grease  (O&G) and t u r b i d i t y  a l l  of which 
w e r e  w i th in  t h e  s torm water  l i m i t s  and w e r e  be ing  monitored 
cont inuously.  The e x t r a c t e d  groundwater was being discharged  t o  t h e  
s torm d r a i n  system i n t o  Ballona Creek. The concen t r a t ions  i n  t h e  
d i scha rge  increased  i n  February, March and A p r i l  of 2002, l ead ing  t o  
v i o l a t i o n s  of  C a l i f o r n i a  Water Code a r t i c l e  13376 and Order No 97-045 
(NPDES No. CAG 994001) f o r  exceeding t h e  e f f l u e n t  l i m i t a t i o n s  f o r  
group I p o l l u t a n t s  (O&G and TSS) and group I1 p o l l u t a n t s  (Benzene and 
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trichloroethylene) as specified in Appendix A to article 123.45 of 
Title 40 of CFR by the RWQCB. The City was assessed a mandatory 
minimum penalty in the amount of $51,000 for the violations that 
occurred in February, March and April 2000. As a result of the 
violations Sanitation conducted a review of various construction 
activities that generate groundwater discharges to determine if a 
policy was needed to regulated the disposal of these discharges in 
the future. 

A workshop was conducted in February 2003 with representatives from 
Bureau of Engineering (BOE), Department of Water and Power (DWP), Los 
Angeles Department of Building and Safety (LADBS), Bureau of Contract 
Administration, and other various offices in the Bureau of Sanitation 
that provide engineering and operations support to the sewer and 
storm drain systems. Discussion included a review of the complaint 
from the RWQCB for the Marina Interceptor Sewer, the existing 
contract requirements for Public Works projects and input from DWP 
and LADBS on their past and current practices for dewatering on 
construction projects. Each entity . described their respective 
construction projects and their current and past practices for 
disposal of groundwater from construction dewatering activities. 
These projects generally fall into the following categories: 

1. Public Works projects consisting of primarily sewer and other 
wastewater projects, large buildings with deep footings and 
various underground facilities. 

2. Department of Water and Power Projects and other utilit* 
projects . 

3. Private sector projects. 

Of these categories it was felt, that only the first category, Public 
Works projects, poses a significant risk and liability for the Bureau 
of Sanitation and Department of Public Works. The remaining projects 
discharge their groundwater thru NPDES permits that attach liability 
with the project owner and these permits are currently enforced by 
the RWQCB. However, the RWQCB has started to utilize the Bureau of 
Sanitation, Watershed Protection Division for other storm water 
enforcement functions and it is possible they may continue with this 
trend and eventually extend it to the NPDES permits they issue for 
groundwater discharges to the storm water system. 
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The Department of Publ ic  Works a c t s  a s  t h e  p r o j e c t  owner on va r ious  
cons t ruc t ion  p r o j e c t s  throughout t h e  C i ty .  Some of t h e s e  p r o j e c t s  
c o n s i s t  of s e w e r s  and o t h e r  wastewater p r o j e c t s ,  l a r g e  bu i ld ings  with 
deep foo t ings  and var ious  underground f a c i l i t i e s  t h a t  involve  
dewatering and groundwater d i sposa l  a c t i v i t i e s .  The p a s t  p r a c t i c e  
f o r  groundwater d i s p o s a l  has  been t o  u se  e i t h e r  t h e  s torm d r a i n  
system o r  sewer system because they  a r e  u s u a l l y  r e a d i l y  a c c e s s i b l e  a t  
t h e  nea re s t  street. I n  add i t i on ,  t h e  s torm d r a i n  system has  no t  been 
s u b j e c t  t o  ex t ens ive  r e g u l a t i o n  i n  t h e  p a s t .  However, r e c e n t l y  
adopted storm water  d i scharge  r e g u l a t i o n s  r e q u i r e  more ex t ens ive  
monitoring,  r e p o r t i n g  and/or pre t rea tment  ( d e s i l t i n g ,  p o l l u t a n t  
removal) e f f o r t s .  These new requirements a r e  s p e c i f i e d  i n  LARWQCB 
Order No. 01-182, which p r o h i b i t s  d i scharges  t h a t  cause o r  con t r ibu te  
t o  t h e  v i o l a t i o n  of Water Q u a l i t y  Standards  o r  w a t e r  q u a l i t y  
o b j e c t i v e s .  I t  a l s o  r e q u i r e s  t h e  pe rmi t t ee  t o  conduct ex tens ive  
monitoring,  sampling, pretreatment  and B e s t  Management P r a c t i c e s  
(BMPs) . 

The d i s p o s a l  of groundwater from Publ ic  Works c o n s t r u c t i o n  a c t i v i t i e s  
t o  t h e  s torm d r a i n  system now poses a  more s i g n i f i c a n t  r i s k  and 
l i a b i l i t y  then  it d i d  i n  t h e  p a s t .  This  l i a b i l i t y  i s  passed on t o  
t h e  p r o j e c t  owner, i - e . ,  t h e  Department of  Pub l i c  Works. Given t h e  
i n c r e a s i n g l y  s t r i n g e n t  r egu la to ry  requirements  and d i f f i c u l t y  i n  
monitoring groundwater on continuous b a s i s  and t h e  c o s t  involved i n  
complying wi th  those  requirements it is  recommended t h a t  t h e  
fol lowing p o l i c y  be  adopted f o r  a l l  f u t u r e  Pub l i c  Works p r o j e c t s  with 
groundwater d i s p o s a l  needs: 

3 

1. A l l  f u t u r e  Publ ic  Works p r o j e c t s  w i t h  groundwater d i sposa l  needs 
s h a l l  u t i l i z e  t h e  sewer system a s  t h e  f i r s t  choice of d i sposa l  
i f  s u f f i c i e n t  capac i ty  e x i s t s .  

2. If t h e  sewer system does not  have adequate r e s e r v e  c a p a c i t y  f o r  
t h e  groundwater d i scharge  from a p r o j e c t  t hen  o t h e r  
cons t ruc t ion /des ign  a l t e r n a t i v e s  t o  reduce groundwater-disposal 
needs should be explored t o  a  p o i n t  t h a t  i s  commensurate with 
t h e  a v a i l a b l e  capac i ty .  

3 .  Discharge t o  t h e  s torm d r a i n  system should be t h e  op t ion  of  l a s t  
r e s o r t  and u t i l i z e d  on ly  i f  i n s u f f i c i e n t  c a p a c i t y  e x i s t  and i f  
it is  no t  economically f e a s i b l e  t o  reduce groundwater d i s p o s a l  
needs. 
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4 .  The Bureau of Engineering s h a l l  submit a l l  groundwater d isposal  
reques ts  t o  t h e  Bureau of San i t a t ion  f o r  review during the  
design phase f o r  preliminary approval.  

p ro jec t s  t h a t  dispose of groundwater t o  t h e  sewer system s h a l l  
continue with the  current  pol icy  of r equ i r ing  an I n d u s t r i a l  Waste 
Water Permit. 

( AHH B J B  R J K  JFL RTH R J B  ) 

Respect fu l ly  submitted, 

In ter im Direc tor  
Bureau of San i t a t ion  

&u&! BRADLEY . SMITH 

V In ter im C i t y  Engineer 
Bureau of Engineering 

8 

In ter im Inspector  of Public  Works 
Bureau of Contract  Administration 

Prepared by: 
Abdul Danishwar, WESD 
323) 342-6220 



In lrJlr mtsr # 1 . . 
) 

, , , r ,  
- 9  1 for 

% . .  . . 
i<. " ': ,..$hi 
$..-- . . . T S ~ O ~ ~ ~ I . U V ~  4Xilctlt nub the rmrrimg: . . I * ;?+,% hug ) 

.-*? 
?* 

I ,  me R i a - ,  by Pnd its Public Wor3co lbcpmmr. ummtd the MaciPa P 
htu~~cptw 8cwu Ttunk h c  (Fdliry) dmg jehbrmn in LbB Anlgglndl. 4 
Ccmdmltion mu c o m p W  b Novcrabet3m. Pllrin8 W M W G ~ ~ ~ S  th6 D k h @ ~  , 3 
~ c r a k s d  upto ! 8 & W g a l i o f i o p a d a y ~ o f ~ a O r ( ~ ~ r t t u p t & 6 ~ r i ~  
which d a t e d  ds~trraced gwnduwr which the DishsrgJa hmtd in r dmu 4 
chmbm d d l t i q d d ~ s ~ u i h g  baain md rhm dirchugad b tSlo a d 6  drab r p m a  +e 
rt one 4r any mbinrdms of lhm diPd%t Whm@ plainbs. Tht wastewater v m  $ 
'ruwpb%ls o f ' a ~ n m  totd m @ d  SOW CJ8$), b0nr#lct, lxkhbdylw . . .. . 
(rrichlaro&hsae), 6il arrd gwmo (Q&Q pMt WbMitiy and atbwpoIluttng mM& 4ar, 
Ja;yMds wabt quality aoul.impaot bdnafkial wed of *, and whtab am rMkd.rr~ 
w- undorthe IPodWbtotpw W a w  Q d t y  Control Act (NC 1 13900 am.). The 

h t d  b u @  the stcmn &in qmkn krb Bdkma 6s(r14 a d M 1 c  
" .  d ms Vailed 8 . k ~ ~ ~  ]in May 2004 thn: Dloebaqer aaased didrprgiag ik wis(a wabps 16 

e h r e t c s a n d n i n ~ o n d # r m m o a r P s d ~ ~ f ~ r r t f r e w ~ ~ ~ r y ~ ~  
, '5  

M ~ ~ ~ ~ a a t a d i ~ t c q ~ o f O r d s r l J o . W 3 7 . 0 4 5  tu~p94edu&e % 
D*&WgW warc l ami id  an N~muber 9,2001. $4 ,% 



't 3, O r d ~  Nba 9'7-045 (Pa & pm 7 - W B  B-1) mGludtr (bs  WOW^ 
sfflueuturrmuiona IbtW Msphldrd bblidd W8). ~CHKMW, tri~hlnrr,~lmct ,. <> I 

C . . 
I 

+ .  (biohimebne), oil a d  gmnsc (0&0) and turbidity: ..LC .. ? sts i 

Aay d i ~ w  wryinin8 pdlutvl~ a c w l i n ~  the 6fnutmt ~ o n s  set in the W ~ D C  
rtischatpeqhtntr li prohiblnd by CWC g 13376. 





I, 

U C ~  I U ~ '  .!EM, K W  : ."p$ ', 

3 ' ..&& 
*. dly a,f&og &qp1& l h p s h n d  ofPub1ic~ ~ a k r  

':+* . 
.i. " p*4 .y):- esmpIdinnpJo, R s . M  

V 

. . . =F . .  . . .k3 

dWw$w waxla a waste didurge nquircmcal crMuaat ltaf~ntian in ~ypeolad af . .. 
~ o ~ ~ r m ~ ~ t  t fUt tbtqubmart t9~ssessthermPndetay~ 

. .? 
,?4 

ptaaliy &dl not be appl~~ablb to tbls first bwP, v i 6 l ~ m  8 
,.we ' t '. 

7, Thenjmimm mount of %dminibkfftivc civil liiabibty purwa~t w CWC Q 13385 for aach -. aS 
d 8 ~  #lvl@m4 14 EIO,OW dey 0f V i b l ~ ~ b  p h  0 t . k a  I)l6 W l I I k o f & n l h  by 5: 

W h  the v01um diathtqcd but not t lqmd up excaEdr I ,tkb fllonp. . ' 
, 

The MLeharg$r 'IS IIERBBY GIVZP NOTICE TUI"I 

. . 1, no ~ ~ u t i v s  Qttimcrf tht +rial BoPrdpmpm that tbr:blst~hiqprba a s o w  a . : g 
mUldPDbtyminimum pfpaUr m thc mmmt ofS$l.C100 for iha vfolatlamr which weqei! Q 

' duringFsbroary,MM;haadApril2000~ ~ t o t h t P o n a l t y ~ ~ h a % ~ o m d  - >:+ . . 
1rr~ht~thb~mtcrmcOfwMc~aIcofati0n0fthe~0u3130fmnnQaawy a ,I% 

m-prlrr* 
- $4$': 

, . 
. . ' :.d.t. 

;@ 
..< . 2. h h ~ ~ l l b ~ o a r t d r r c u a d 0 ~ ~ 8 C l l o m p ~ b ~ i b a ~ ~ 0 n r J ~ ~ ~ ~ P k w d  . . JC ., 

.Nmring Panel (Hewing PanaI) within 60 days aftsl mkrs OF- CbmphW 6n the ' . . ? 
Disubwgw pursuwl in CWC 1 19323, TheOisdw~awJUbe notified oPWUa& ti- 

1 ' 
$nd locstion of the W n g .  The l k b g t r  may waive the ri@t Lo r hmtiq, $lWd 
thcDlfch;rrg~rohooeotbwaivcthcrigrttoah#ri~ulaut~~#~~d~W * 

W V ~  alt&&hirJ to thia Oompkint md ntan, tbs IXWUW lo --Rtgianal . @ 
~ ~ a t 3 2 0  w ~ ~ S ~ D C ~ S U ~ O ~ ~ ~ ~ ~ ~ C A  P O O ~ ~ , ~ O ~ O ~ M  byihr $! 
R e y i W  Borrrd by the closc of b h  oa October 11,2002. Uth hc&g ia 

s 3 9 . .  tn0 fUbdln& optbas wdilablo to satis* the dvfl UabiUt~r: 
.I 

k A c b ; e c l s i n t h k ~ n o u m o f ~ l , O O O [ p ; , y a b l a b t b e : S t d e W ~ t p r ~ t ~ ~  
Rttad Cleanup aad Abawmnt Account) shall acaompaqy tho Cpdwaircror 

* -  

,<.*: . . . ' 
TM DLWbwr may p m  FQ pay up to S3.W o tthc dvtl liabiliwby: . . 

ii " aarrying out Qe Dischatgcr'~ ow SBg ar 
: 

, rq a Lii duvcloplrn$rPPP. 
..I 

y'. ' 
p Ifi ~ ~ t h . t t b b ~ ~ h m @ r p m p 4 % 8 8 t 0 i l l ; * a t j l l a  3 B P w ~ ~ ~ , a ~ ~ ~ t h ; e  

Ms48,m fpayabJe o i h ~  Stab W e  R m  C O W  
. . AbiUanu1t Acattnt) tqptbw prlrh Ou Diwhrror.'~ wdtm n g m ~  h t  a $ ~ ~ ~ ~ ~ * b ~ t ~ ~ ~ ~ ~ ~ n t h ~ ~ 6 ~ ~ s t ~ d o ~ ~ ~ ~  

i- Sm) p* pso- Will bc aubmi#ad d q  whh ae #,. 9 . ~~ mi*od by the W-l BW bytbe e l~o ,o fbudq  - 37: 
1 1,2002, 6f+. - ' C', c . ,  . 

(2" 
+;ki f , .. 
&p; . ,* 
g* b 

8 

* .. - -  - 
bur-. . .-+- .n. z:L. . -. . 



+ r- 

'1 'I) 

1 
UCIG LU LWL a l p 3 3  r,W ,,. .- .- r. -. * r -  .. l. +U, 1 w. C I W I  V V + W  

"Y. 
+ . ' 

4.'. 
". : * + .-rT'i 

. , , ' c)& ~rbr ~ a @ b  l b p m ~ ~  ofpub~i~ wws . ,, . . P-S +:$$ 
. .,,, bmplalnt No. . . , ' ;$q 

'$. . . . -3.. 

.b.\t 

I. lf the Dhhqpx pioposw to c e ~ y  our an iudqwbnt SBP os drrvdkrp a PPP, a : &  
dsuiled &all be d v t d  by.the Rq#on;tl BPvd by the cloW 0Pbwinu8 ..q 
onOctobcrW,llO(n. A ~ f o t u t l n d ~ t ~ ~ P P P ~ i U b & c u b j ~  ' ' 

.fa, . 'P 
1 .,I 

to publia nodw d apptbvd afrhePeglonJ sad. ghoNd ths m@ad Board ' '..& 
not s p p m  tb Disttw@t p r q w  fwii* or PPP, or should dl9 Z)kcRw#e? 
I 1 # r ~ ~ d d d n 0 t ~ i m ~ t b 6 p m p w c x l $ I [ K ~ P ] P P , W ~ a i a Q ~ d W  

* iq 
.a mat ~dmidsffiative~ Civil Liability win ba dua ruld payabk within 30 days af .; i++ 

t '  ' , aroh M cvaut, 
3 

:wy 
.%ji .". 

3. t n r h e ~ ~ ~ b r s M ~ ~ f d ~ u , c o m p l y w f t h ~ a ~ ~ ~ o f t h i s C ~ l a l n t ,  * q  
. . tho BX&C bfliccr is authorized to ref& this matter to tbr Offla of tho Attqi-wy 2 

lr Oeneral fbr artlmmtnt. . ;& 
.;\ ' . , . % $3 

4. Norwi-0 the issumce of rhh C o m p ~  tho Regional MerU $ h a  retain &c 
-ty 4 wesu edditi411d pcn&k & viblatiods of the teqixcmh of ths 
Dinc?mp's vuw aisahprge requirmmts. 

5. This dr~cmmt acticm is = a p t  &m the pr9vral.m of& Calimrair Ebkmmbl 
Quality kt, CuUomia Public R ~ O L ~ Y C W  C d c  gC 31 000 ct mq., in ~~ 4 t h  
Calidbnsin Cadc of Regulnlions, titlo 14, Q 15321. 







Disposable of Water Generated by Construction Dewatering Operation (DRAFT) 
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CONSTRUCTION PHASE 

r X Z Z 7 - l  71 7 BOE Staff 

1. Prepare dewatering Plan 
2. Estimate flow and water 

quality 

Project 
Completion 

Contractor 

NO 1. Develop Groundwater 
Redudion Plan 

Contractor 

State RWQCB 
1 Implement pre-treatment 

1. Review and approve 
dewatering plan 

2. Ground water reduction plan 
. f 

Contractor 

1. Implement pre-treatment 
process 

2. Establish monitoring system 
3. Sewer connection 
4 Submit monitoring report 

process 
2. Establish monitoring system 1. Establish discharge 
3: Submit monitoring report requirement permit 
4. CCfCM PE and Inspector 

BOS-IWMD Contractor 

I. Establish pretreatment 4 sewer connection 1. Request Industrial Waste 

1. Apply NPDES permit for 
storm drain discharge, 

1. Request Sewer Connection 
at BOE munter 

, , , ,  , ,  5. CClCM PE and Inspector requirement permit Permit for sewer discharge 

1. Review Plan 
2. Coordinate with BOSWESD on Sewer 

Capacity and Availability Review(SCAR) 
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DESIGN PHASE . 

2. Estimate flow and water 

I 

Design 

Yes 
sewer connection 

I. Finalize Design with sswer 
disposal 

BOE Staff Design 

1. Review Plan 
2. Coordinate with BUS-WESD on Sewer 

Capacity and Avaifabilii Review(SCAR) 
1. Obtain groundwater elevation 

info and conduct contamination 
tests 

Design i 

Review 

2. Identify wnstructlon methods 

1 1. F i i  design may also be a 
combination of sewer and 
stormdrain diswal 

I 

1. Review and appmve 
dewatering plan 

r 
, 




