


Green Roofs 
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Rain Garden 

Rain gardens,. also known its 

bioretmtion cetls, arc vegetated 
depressions tlrat sto* and infiltrate 
mnoff. Rain girdens are designed to 
entiourage v&eati.ve. ilptalie of 
stomwaterdo mduae.ruioff volume 
and' pullutani comentrations. A. will. 
design rain. garden h a m  
&9i,hmed;.soii,~hi& maxidzas 
infiltration, and. pollutant mmvul 
while:avdiding. s t o m t a r  pondiag, 
.fw longq &an.:N R.m, 

. . 

~ J W L ?  l i ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ i ~ ~ ~ ~ ~ ~ ~ . ~ ~ r ~ ~ ~ ~ . ~ ~ :  ; l~~~: imt  2Mfl 
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Porous Pavement 

Porous pavement: includes pavers, asphalt. 
and concrete that: alluw stormwater ta pess 
through voids in the surf- and inSiltrate into 
the subbase. The subbase provides storage for 
stormwater. In unlined systenls, infflftvrtion 
into the undedying: soil may ah be possible. 



Tree Box Filters 

Tree box filters are in-ground containers 
typically filled with bioretention type 
soil media containing street trees in 
urban areas. Runoff is directed to the 
tree box, where it is filtered by 
vegetation and soil before entering a 
catch basin. Tree box filters enhance 
pollutant removal and are ideal for ultra 
urban settings and spaces where rain 
gardens su'e not practicable. 

chrfstopher consultants 
a ~ n s s d n a ~ % : n ~ ~  land planring 

August 2009 



Filterra 

Filterra Bioretention Sys terns capture, 
cycle and immobilize stomwater 
pollutants to treat urban runoff. For 
effective stormwater management, the 
combination of landscape vegetation and 
a specially designed filter media allows 
bacteria, metals, nutrients and total sus- 
pended solids (TSS) to be removed natu- 
rally. Filterra is well suited for the 
ultra-urban environment with a high 
removal efficiency for many stormwater 
poIlutants. Its small footprint allows it to 
be used in highly developed sites such as 
landscaped areas, green space, parking 
lots, and streetscapes. 
So:irc-c. filrtrc~.c~)t~-; hu~~~~u,usi %ili)') 

christopher consultants 
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Rainwater C 

Rainwater Catchment 
Facilities can collect and store 
rainwater, which can be reused 
for irrigation purposes. 

ohiristapher consultants 
nr.pn*lnp.W,*,4q. am4 pwa4) 

November 2000 
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BEST MANAGEMEN T PRACTICES (BMP) NARRA TI VE 

THIS PROJECT, Ft?Ta*AC VILLAGE, CauCEPTUALL I PRdP05ES TO TREAT 
THE STORflMTER W A L I T I  VOLUflE F6P THIS SlTE F6P CUlPLIAKE 
WIW WE CHE%PEAKE 84 1 ACT (C&4) AND TUE CITY ff ALEMNDRIA 
REa/IRWlENTS THRaJGH THE USE ff AN @EN SPACE MENITY AT 
W E  m T H  M D  LY THE SITE ADaCENT TO FOJR fllLE RUN TUA T 
INCLUDES A STORn WATER FEA TURE APPROXlPtl TEL I 2/3 LY THE 
69 I4  ACREA SITE WILL DRAIN TO THIS WI TER FEATURE THE 
REflAlNIffi 1/3 ff THE 5lTE WILL BE TREA TED WITH A VARIETY ff 
LCU IflPACT DEVELa"nENT ( L I B )  AND INTERGRATED MNAGEnENT 
PRACTICE (IH-) FACILITIES IN ADD~TICW TO THE B ~ P  DEVICES 
~ P L O I E D  FL;R THIS PROJECT, M ff ALL THE ~ ~ l ~ ~ l f f i 5  THIS 
SITE WILL BE DESIGNED WITH GREEN RCXFS C VALUES USED TO 
OILCULATE MTER W A L l T I  VDLUflE FRLW TUE GREEN -5 M S  
REDXED TO 0 7 FRO7 THE CaVVEKTlaWL 0 9 USED F6P TCF5 

AS flENTlCWED ABOVE, 2/3 LY THE SITE 6 P  49 7 ACRES WlLL DRAIN 
TO THE MTER FOITURE AT THE m T H  END ff THE SITE. THE TOTAL 
WET ST6PAGE VCLUflE REWIRED FCW THE M T E R  FEA TURE IS 
399,5%' CF AND CAN BE f lET IN THE FAClLlTI AS CURRENTL I 
PLANNED ff THE REPtlINIffi 6 6 ACRES, 10 4 ACRES WlLL BE 
TREATED WITH A VARIETY ff L I B  AND I f lA  AND 8 2  ACRES WILL BE 
TREATED Wl W W D F I L  TERS CW 5lnlLAR SISTEnS L O 2  TED MTHIN 
THE BUlLMffi ELOX WE HAVE ASSUflED THE LCUEST EFFICIEKI LY 
IY TWT IS RECLXNIZED BY THE CITY LY ALEXANDRIA F ~ P  ~ J R  
CLWPLUNCE WECK CALCULATldVS FCW L I B  AND IflPs THE 
REtWINIffi 0.84 ACRES FRLW W E  SITE WILL BE UNTREATED. 

IN ADDITIdV TO THE BnP FACILITIES EnPLOIED FOR THIS SITE, 
APPROXIPtlTEL I 33 ACRES FRO7 THE XWTH WILL NEED TO BE 
TROI TED WITH THIS PROJECT BECAUSE ff THE PKFk%ED REIX)VAL 
LY THE EXISTlffi/PLaNNED WET FaVD EXPAN5IaV (REFERRED TO AS 
P-2) AT THE SCXlTH END LY TUE SlTE W E  TO THE NEW flETRO 
STATlaV. AN UNDERGRCZJND FAClLlTI IS PRCFOSED TO STORE THE 
WATER WALITY VCLUflE TO ALLCU FCW A W P  TO ELNATE THE 
FLCU TO A W - f l 4 D E  CCIWEIAKE 5ISTEfl  THE 5ISTEfl  WILL 
PERODIOILL I DRAIN THE STdPn M TER INTO A W TER TROI TnENT 
SISTEfl (BICRETENTlm, W D  FILTER, OR CARTRICGE 5ISTEfl  WHERE I- 

THE R W F  CAN BE TREATED TO flEET W E  RXLUTANT R E W A L  
..-U. 

REa/IRmENTS) -- 
UU. 

THE CITY LY ALEXANDRIA'S MXKWEET A (NEW DEVELWENT) HAS 
BECN USED TO CALCULATE THE RXLUTANT REPIWAL REWIREflENT 
F6P THIS 64 14 ACRE PROJECT THIS MXKWEET M 5  USED BECAUSE - - U I Y - C I - L  

W E  EXISTING RETAIL CENTER IS SERVED B I  SEVERAL M T E R  W A L I T I  
FACILITIE5 AND IS PREmENTL I IflPERVIWS THE RXLUTANT 
REPlDYAL REWIRED F6P THIS PROJECT 15 171 LB+/ID(R AS W N  
WIW CLX1PLIME WEET C, 1%' LBVIEAR WlLL BE RElXNED 
WIW THE flD(WRES BE16  CaVSlDERED FOR THIS SITE 
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Ms. Emily.Baker, P.E. 
City Engineer 
City of Alexandria 
Transportation & Environmental Services 
City Hall - Room 41 30 
301 King Street 
Alexandria, Virginia 2231 4 

RE: Potomac Village Sanitary Sewer Conveyance .\ '\ 

\ 

eel Project #8824 F6.00 I /' 

Dear Ms. Baker: 

In preparation for the redevelopment 
development referred to as Potomac 
sewer conveyance systems was 
waste water from the proposed development program for 
Sanitation Authority (ASA) Waste Water Treatment Plant 
three different scenarios were analyzed for these 
pipe, a 27" diameter PVC pipe and a 30" 
The 24" and 27" conveyance systems 
Yard and the 30" conveyance system 
right-of-way. 

In coordination with your staff, the base line for the analysis 
flows from Potomac Village, Potomac Yard, Potomac Greens, existing 
City's CSO and future development parcels such as Jack TaylorIHertz, 
Braddock Fields and the Braddock Metro Neighborhood Plan. In 
the future development sites and Potomac 
and the remaining sites be analyzed with 
reduction in water usage and are 

. Environmental Design (LEED) 
using low flow fixtures. The 
recommended average design 
design flows for the remaining parcels. The analysis also took into account "n" values for the 
pipe's material of 0.0105 and 0.01 1, with 0.01 1 being the worst case. 

i 
1 

In closure, the analysis performed using an "nu value (worst case) and low flow fixtures for 
Potomac Village and all future development parcels shows that the three sanitary conveyance 
systems mentioned above have the capacity to convey all sewerage flows to the WWTP. The 
24" and 27" sanitary conveyance systems experienced no surcharging while the 30" sanitary 

. . 
conveyance system experienced minimum surcharging in six runs of the system with a 

Christopher aonsultanta, Itd. 
9900 main street (fwrth floor) 
fairfax, virginla 22031-3907 

mice 703.273.6820 

fax 703.273.7838 

web site w.chr~stophercons~tents.~~m 



Ms. Emily Baker 
November 25,2009 
Page 2 

[ j  

maximum surcharge of 0.55' and minimum surcharge of 0.06'above the crown of the pipe. It is 
/ 

our opinion that this system is adequate to convey the proposed se 
Village, from the CSO diversion, all currently planned flows and futur 
redevelopment of this area of the City. 

Very truly yours, 

kn(.3- 
Kevin M. Washington 
Director of Design 

Enclosures 

cc: Ed Woodbury, McCaffery Interests, Inc. 
Morgan Ziegenhein, McCaffery Interests, Inc. 
Jonathan Rak, McGuire Woods 
Joanna Frizzell,. McGuire Woods 
Joe Antunovich, Antunovich Associates 
William R. Zink, christopher consultants 



EXHIBIT 1 
SANITARY SEWER FLOW SUMMARY 

10-26-09 

Braddock Flelds 
)~raddock Flelds I 0.31 071 0.31 071 0.31071 0.20391 

West Slde Route 1, COO Round 8 prellmlnaryprolectlons 

Braddock Metro Neighborhood Plan (MNP) 
I~raddodc MNP I 1.2029) 1.20301 1.20301 0.7819l 

Comblned Sewer Separation 
)CSO District I 0.55001 0.5SOOl 0.5SOOl 0.55001 

0.1580 
0.091 0 
0.2490 

Jack Taylor, Hertz 
Oakville Triangle 
Total West Slde Rt. 1 

Notes: 
1. Uses Low Flow Fixtures In Potornac Village 
2. Uses Low Flow Fixtures for Potornac Vlllage, Jack TaylorMertz. Oakville Triangle. Braddock Fields, and Braddock MNP 
3. Potornac Yard Area peaked at 2.5, all other contributing areas are peaked at 3.0 

0.2420 
0.1400 
0.3820 

Exlstlng Developments 

0.2420 
0.1400 
0.3820 

Clayborne 
GW Club 
Prescott 
Monarch 
Payne St 
Fannon (Duke) 
Total 

0.2420 
0.1400 
0.3820 

0.0225 
0.0024 
0.0192 
0.0504 
0.061 8 
0.0174 
0.1737 

0.0225 
0.0024 
0.01 92 
0.0504 
0.0618 
0.0174 
0.1737 

0.0231 
0.0024 
0.0192 
0.0507 
0.0627 
0.01 74 
0.1755 

0.0225 
0.0024 
0.0192 
0.0504 
0.061 8 
0.01 74 
0.1737 



EXHIBIT 2 
LEHMAN 
DESIGN 
CONSULTANTS 

INCORPORATED 

180 West Washington Boulevard 
Suite 500 

Chicago, llllnois 60602 
V O ~ C ~ :  (31 2) 201 -9733 
Fax: (31 2) 201 -9734 

Email: lehmandeslgnlnc.com 

October 07,2009 

Joseph Antunovich, AIA 
ANTUNOVICH ASSOCIATES 
224 West Huron Street, 7'h Floor 
Chicago, Illinois 6061 0 

RE: POTOMAC VILLAGE 
Alexandria, Virginia 

Dear Joe, 

We have reviewed the potential for water savings using low flow plurr~bing fixtures for 
the Potomac Village Redevelopment project and offer the following. 

As you know, we have collaborated with McCaffery Interests and your office, as well as 
others, on several "High Performance" or "Green" buildings over the last few years. 
Many of them have been or will be certified by the United States Green Building 
Council (USGBC) under their Leadership in Energy and Environmental Design (LEED) 
program. 

One of the items that all these projects had in common was water use savings in 
excess of 35% achieved by use of low flow plumbing fixtures and fittings. We have 
attached information for typical Kohler and Grohe products used for these projects, all 
of which contributed to these savings as they each meet or exceed the stated goal, 
including:. 

Fixture Base Des ia~ Prooosed Desian Savinas 

WC 1.6 GPF 1.0 GPF 37.5% 
Lav 2.5 GPM 1.5 GPM 4O0/0 
Shower 2.5 GPM 1.5 GPM 40% 
Kit. Sink 2.5 GPM 1.5 GPM 40% 

The projected water savings of 350h mentioned above is a conservative estimate as the 
actual savings does depend on programmatic issues, including building use, 
occupancy and size. Furthermore, the fixtures listed are typically residential and 
commercial fixtures could fare better. 

If there are any questions or comments, please contact us. 

LEHMAN DESIGN CONSULTANTS, Inc. 

D&d/1. k . d', . 

David A. Lehman, President 1'  

Michael W. Cusack, PE 



DESIGN FLON CAPACITY 30" VCP 
12.95 MGD = TOTAL AVAILABLE CAPACITY 

3.53 MGD EXTRA CAPACITY DUE TO PlPE MATERIAL 

4.52 WGD FOUR MlLE RUN B RIVER ROAD 

v v v v v v v v  
PUMP STATIONS 

v v v v v v v  (CITY OF ALEXANDRIA 
APPROVAL REQUIREMENTS) 

4.90 WGD FROM POTOMAC YARD DEVELOPMENT 
(INCLUDING POTOMAC YARD CENTER) 

DESIGN FLON CAPACITY 30" CCFP 
17.68 WGD = TOTAL AVAILABLE CAPACITY 

8.26 MGD EXTRA CAPACITY DUE TO PlPE MATERIAL 

4.52 MGD FOUR MlLE RUN B RIVER ROAD 
PUMP STATIONS 
(CITY OF ALEXANDRIA 
APPROVAL REQUIREMENTS) 

4.90 MGD FROM POTOWAC YARD DEVELOPMENT 

NOTES: 
(INCLUDING POTOMAC YARD CENTER) 

VCP - VITRIFIED CLAY PIPE 
CCFP - CENTRIFUGALLY CAST FIBERGLASS PlPE 

I MGD - MILLIONS OF GALLONS PER DAY DATE: APRIL, 2003 









EXHIBIT 6 

1636 
18.17 
lam 
17.18 
17Sl 
17.15 
17.14 
17.M 
16.W 
1668 
18s 
1864 
16B1 
1682 
1594 
1558 
6.79 





EXHIBIT 6 
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17.86 
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l e a  
tare 
1823 
1824 
1823 
1691 
1481 
1485 
16.14 
1453 
14.47 
13.61 
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lads 
lsae 

1981 182a 
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2196 P.10 
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1 1 7 s  
1 0 s  1Z.n 
10.40 1- 
1088 17.a 

1 w  
la@ 1039 l a d  
lQaS 16.74 
10.43 16.80 

16.3 
lOdO 1883 1031 
1 W  18.48 
1495 1 6 4  
103s 1- 
10.37 1 5 a  
la& 15.68 
2s.84 6.m 

11.71 
ll.66 
11.47 
$0.84 
10.97 
lOBB 
1- 
10.80 
i o n  
10.65 
10.75 
10.64 
1091 
la57 
&BB 
TaD6 
484 





o
m

s
 
' 









sioz SBEL 
DCOE mL 

2z E: lh?z mr 
ILU as1 
WZ er9L 
mz LBzL 
as'n erzr 
gg 2; 
WLZ BBgL 
SBa mLD'11 
WLZ WSL 
bL'U 1S9L 
Vl'LZ rnL 
lRDE (1001 
DWE 80'61 
050C SF91 
05OE 6UCL 
WOE 8F9L 
05OE WSL 
05 LF9L 

m oLLo0 
m.2 orwo 
W z OLLO'O 
WZ OLrm 
mz orroo 
mz orLou 
m orm 
001 OLWO 
wz OLWO 
wz orroo 
P(n OLWO 
wz orroo 
wz OLlDO 
m OtLDD 
001 OLUrO 
001 otm 
m OLLOU 

ObmD 
Otluu 
otrm 
OLtW 
OLIO3 
orm 
01m 
OLWO 
OLWd 
OLWO 
orwo 
OLWD 

OLm 
Olm 
OLWO 
OlWO 
OLWO 
0LIa:o 
OLWO 
orm 
ot UID 
OLUm 
OLLOU 
orm 
orm 
OLLUO 
orlm 
OLWO 
orrw 
OLWO 
orrm 
0LLm 
OILW 
OIL00 
OLD0 

rtr 
mc 
9'152 
F19Z 
L'O rz 
r *z 
*au 
BID) 
WLEZ 
0 aL 
OWL 
owl 
Caz 
vwz 
mL 
rrzt 
c1sr 

mL'0 rm 
6,FO rw 
L%O FPR 
%rZO CBLE 
sFt0 C* 
zmv urn 
zso rat 
89ro SOU 
811'0 WSU 
WQ tor 
a0 embt 
D&0 YPCE 
smu vezs 
zlm vm 
LsCO TIC* 
BhFD CL% 
mr'o can 
LLCU 2.m 
tzo L'rs 
mt0 0 66E 
UJm L'Wt 
EO 9Pa: 
rI.20 CPO 

srm 
WLZ VLm 
cm crm 
WFZ zrm 
vszz lrm 
9CLZ CBOZ 

VWN OLW 
WOZ Ewm 
W6L SZW 
U'BL VLW 
en LW 
OVL) 9lpoH 

SPm 
96'91 tsm 
90 9L EapDN 
WCL rn 
LKDl SI 

1- 











Omnmsr Mas- haeDudhabanFtdl 
heh--u 0 IW @I *(=f4 

0.0110 29) 183 057 2537 
o.mio uo ui 029 
00110 ZSO 213 0.37 '2571 
00110 LSO m 0.m nw 
00110 zm zn a a  m a  
00110 29) 267 4.17 ZBY 
00110 uo SIL5 -0.65 1550 
00110 29) 2.m P8 m 1  
0.0110 LY) 261 $ 4  2568 
0.0110 ZdD Y.30 010 2528 
on110 250 a45 27.7.82 
a0110 250 1B( w 2648 
a0110 W Pa 
00t10 2 z D*B - 
001iO 250 um 04.2 zau 
oaiio ZBI 211 D.@ t a m  
0.m10 250 1 m  Q 24.m 
a0110 ?a 188 Ob? t3SI 
am10 WO IbB 0.64 a m  
omto zso tzo asp 
09110 250 161 OA9 20.74 
a a l b  250 1 o m  i3.m 
~ i i o  ~ 6 0  1.70 a71 n,a 

W p n F I B  YoFla 
FlOr(MGO1 

1037 27.84 
1sm 27.84 
169) 27.84 
Urn 2784 
1BSB nE4 
1906 nB4 
t a m  nlu 
1- 7508 
1 M  25- 
1530 25.m 
17m s.m 
IBBO zm 
1525 am 
1h91 sm 
1*1n 22.77 
IUII an 

n.w 
lh.08 P l P I  
1 u r  21.93 
1820 ao.M 
1 m.g, 
IS43 m.15 
13.05 1 0 M  

U W 1  W 1  Wdl 
lnwo lkd4 nDdsl 
LkNa lwe3 Mds2 
Un*98 Wul Nodas 
LLIU7 ehM r@w 
u -7 Wms5 
L&!4 lloddl -7 
LbW3 w m w  
Mm Wode(0 r a l e  
Ltld1 -11 -10 
rn -2 m 1  
l m a  Node13 Nxh12 
l.WU.8 tbJ=14 -13 
l&Z7 U0da15 -14 
h 2 6  W e 1 6  W 1 5  
LL*tS U0da17 -5 
rn NDdelE -17 
w ~ 1 0  tk&lB 
VM N u l a  m n o  
wi - )ladla0 
& Q a N m ( l P  - 
M 1 8  Noda29 - 
M l E  -4 IWEm 
n - b l s h ~ T n t n t S a a  
Ln17 PkW?S Wodslr( 

-16 - PI&% 
M 1 5  - - 
M 1 4  -8 k&Z7 
M 1 3  M a 2 8  bbd@% 
M i 2  Maw. - 
L5n1 Io mb2m 
w t o  )(adp31 - 
LrdiO kbJmA NDden 
Lhn Mda92 IMcll* 
LinWlNDdaU MdsS2 
L h W -  - 
DWl'E PUMP STATION 
-ond.nmk* 
w 7  nodc2 LS 
Ulu6 Hms3 kd& 
M tbw tkdd 
Links7 Ncda.5 Nodr* 
L b W  w lbdsS 
LnUl Node7 rn 
br&33 Uada7A Nab7 
LnU2 WeB Nab7A 
UnW1 w HDdaB 
Urdl30 W 9 A  lWe9 
Lmtz9 -10 HxrsA 
Unm Node11 -10 
hM Node12 kdcll 
UnUe Node13 kdc12 
U r k Z  -14 Nods13 
W -15 Nods14 
M 4 5  Node18 Nods15 

-720 
6l 
4.74 
-989 
-224 
001 
D*B 
m 
LOB 
C38 
555 
BU 
7.43 
BSB 
0.71 
t a n  
1r12 
law 
1487 
1 5 s  
laas 
1751 
1 a a  

0 . a  
a40 
ass 
aaa 
0.58 
0 . 5  
460 
an 
a55 
0.50 
0.43 
OBI 





Potomac Village 

Master Utility 
(Storm, Sanitary & Water) 

Concept Plan 
Supplemental DataJRevised 

Executive Summaries 

Submitted as part of the 
Concept Design Plan for CDD # 19 

Prepared by 

chrlstapherconsultants 
m 6 P l ~ ~ ~ . * n d D L a n l n e  

B A X T E R  

W O O D M A N  
Consulting Engineers 

Prepared for 

January 25,201 0 
Revised: February 1 1,201 0 

ccl Project # 8824F6.00 



Potomac Village 

Storm Water Executive Summary 

In preparation for the redevelopment of the existing Potomac yard Retailcenter to a mixed-use 
development referred to as Potomac Village, chnstopher consultants, Itd. (ccl), Wetland Studies and 
Solutions, Inc (WSSI) and Antunovich Associates (AA) have worked with City staff to establish a 
conceptual storm water master plan. The purpose of the plan is to outline how the redevelopment of the 
site will not only comply with the City of Alexandria's current Chesapeake Bay Act, but exceed the 
published performance standards. In order to accomplish this goal the conceptual storm water master 
plan was developed using the methodologies and calculations proposed in the December 2009 Virginia 
Department of Conservation and Recreation (DCR) draft storm water regulations. The City staff has 
asked that the redevelopment of this site exceed these newly published performance standards. This 
executive summary and backup material will show how the property owner plans to accomplish these lofty 
goals and to what levels. 

The storm water master plan proposes to use several methodologies to treat the storm water quality for 
the site. Subject to final engineering and planning, all or some of these systems will be implemented to 
meet the proposed performance specifications described below. The systems can include but may not be 
limited to the following: 

1. Design of an open space amenity at the north end of the site adjacent to Four Mile Run (Crescent 
Park) that includes a storm water feature. The storm water feature will be a wet pond and will be 
designed as a Level I or II wet pond in accordance with the draft DCR standards. The facility is 
proposed to treat approximately 213 of the sites storm water runoff. 

2. The remainder of the site does not drain to the proposed facility described in 1. Above. Therefore 
the storm water will be treated with a variety of LIDfIMP systems that are both modern and 
conventional as outlined below and detailed in the backup provided to the City in previous 
submissions. In general the development will incorporate green roofs, pervious pavements and 
rooftops, water reuse for irrigation and the occasional bioretention facility should it be needed 
and site constraints allow. 

3. All buildings on this site will be designed with "green roofs". 50% of each building roof will be 
impervious and the remaining 50% will be pervious. 25% of the pervious area will be green and 
25% will be pervious surfaces like pavers or brick (see calculations by WSSI and 
graphicstnarrative provided by AA). 

4. Rainwater harvesting systems for irrigation are being considered on a block by block basis. Storm 
water from the 50070 impewious roof tops may be used for irrigation purposes to the extent it is 
needed. 

5. Porous pavement systems with under drains will be used for the on-street public parking spaces 
subject to site constraints. As well, the porous systems will be used on some rooftops and plazas 
as feasible. 

6. Rain Gardens will be used in the open spaces as needed. It is possible that the "green" areas of 
the public right of ways will also be used for some form of treatment system. 

Implementing the systems described above, Performance Specifications for the project have been 
established. The Performance Specifications focus on three areas of stormwater: Nutrient Loading; Rain 
Water Harvesting and Reuse; and Total Runoff Volume Reduction. 

1. Nutrient Loading: In accordance with the City of Alexandria's Zoning Ordinance (Article XIII, 
Section 13-1036-S) the proposed activities on this site are considered "redevelopment". The 



existing site generates approximately 1.70 Iblaclyr of Total Phosphorous (TP) assuming no 
existing BMPs. With the existing BMPs, the site generates 1.13 IbIacJyr. The current CBA 
requires that the site achieve a 10% reduction in TP after it is redeveloped. The proposed DCR 
storm water regulations require that the site achieve a 20% reduction in Total Phosphorus (TP) 
from pre-developed conditions. Using the current regulations the site needs to reduce the TP to 
approximately 1.0 Iblaclyr. The proposed DCR regulations will require that the TP be reduced 
from approximately 1.13 Iblaclyr to approximately 0.90 Iblaclyr. The owner has agreed to the 
above site strategies that will produce an overall post-development TP load equal to 0.65 Iblaclyr 
which is a 42% reductlon from existing conditions. When development occurs, the loading 
calculations will be provided on a block-by-block basis. The 213 of the site that will be served by 
the Level II wet pond will maintain a TP less than or equal to 0.60 Iblaclyr (unless the Level I 
option is selected) and the remaining portion of the site not served by the wet pond will maintain a 
-TP load less than or equal to 0.80 Iblaclyr. If the city desires a Level I pond, the overall TP load 
will increase and the performance standard will increase to something higher than the 0.65 
Iblaclyr currently proposed by the owner. 

It is anticipated the construction of this site will occur over many years in order to reach full build 
out. This will have an impact on the ultimate function of the wet pond. During construction, the 
wet pond will act as a sediment basin to control erosion and sediment runoff and will not 
effectively serve as a BMP facility until construction is finished and the site is stabilized. 
'Therefore, those areas served by the wet pond will require a TP loading equal to the loading 
(0.80lblaclyr) required by the areas not served by the wet pond until such time as the wet pond is 
converted into the permanent BMP facility. 

2. Rain Water Harvesting and Reuse: The project will strive to re-use no less than 15% of the total 
annual runoff volume from the impervious areas of each building for irrigation of street-level 
andlor green roof landscaping. 

3. Total Runoff Volume Reduction: The project will strive to reuse, evapotranspirate, or infiltrate a 
minimum of 30% of the total volume generated onsite by 1" of rainfall and will be calculated on a 
block-by-block basis. 

We have included the WSSl calculations for a variety of scenarios as requested by the City. You will see 
that the TP loading could be reduced to approximately 0.53 Iblaclyr utilizing the systems outlined by the 
owner above. We have recommended to the owner that we target 0.65 Iblaclyr as the target goal. This 
well exceedscurrent and proposed regulations for a redevelopment site. The reason for this is that site 
conditlons may minimize our ability to implement all of the systems described across the site uniformly. 
The site constraints include possible perched ground water, high and or variable ground water, 
environmental constraints and inadequate permeability of existing soils. In addition, the December 2009 
DCR standards have established performance standards for the systems proposed. The owner does 
NOT have control over those standards and they could be modified making it infeasible for this project to 
realize the additional reductions. 

There is an existing wet pond at the southeast corner of the site. This pond was planned to be expanded 
and upgraded to be an open space amenity in Landbay "K" by the adjoining property owner, Potomac 
Yard Development. The expansion of the pond was intended to serve Landbay "G", portions of Landbay 
H and a portion of Potomac Yard Center (now Potomac Village) so that it can meet the current BMP 
requirements. With the relocation of the planned Metro Station Bridgelentrance and Potomac Avenue, in 
order to accommodate the densltv at the proaosed Metro statlon, this facility may be eliminated and 



replaced. To account for the elimination of the pond, this plan proposes a unique solution. The concept is 
to divert the first '/2 inch of runoff from Landbay G into an underground storage vault. Once this vault is 
full, the larger storm events will be diverted into the existing large diameter storm water conveyance 
system which drains to Four Mile Run. We will then have designed into the storage tank, a pumping 
system (with backup generator) to elevate the storm water to the linear park adjacent to the railroad 
corridor. This water will flow in an underground drainage system, vegetated or hardscaped swale to a 
series of treatment systems. These systems will be made of a variety of IMP'S as outlined in document A 
but most likely an underground treatment system to meet the same performance standards as existed 
prior to the elimination of the wet pond and using the current CBA regulations. The possible systems can 
include a vegetated swale, a cartridge treatment system, tree wells, rain gardens or sand filters within 
Potomac Avenue or the new Park to treat the water. The timing of Metro construction and the relocation 
of Potomac Avenue will dictate the timing of construction of this system. Current phasing schemes have 
Potomac Avenue being constructed in Phase I. At this time, the vault and treatment systems will be 
designed and installed. Appropriate upstream sediment control features will be needed in order to protect 
these systems until the site is stabilized. 

AA has provided backup which evaluates the size of the open space in Crescent Park. AA provided 
plans that show the pond In two locations. The first (shown with the previous submissions) has the pond 
completely outside of the RPA. The second scenario which is new shows an approximate encroachment 
of 50 feet into the RPA. The first scenario adequately represents what a 10-1 5 foot encroachment into 
the RPA might look like. The increase in usable open space adjacent to the residential buildings between 
the two scenarios is only a few thousand square feet. The City will need to coordinate a response on 
which scenario should be considered as we move forward with this project but both scenarios work from a 
technical aspect. 



MEMORANDUM 

To: Bill Zink (via e-mail: billzink@ccl-eng.com) 

From: Jennifer Brophy-Price 

Date: February 8,2010 

Re: Potomac Village Stormwater Concepts 
Stormwater Calculations and Specifications 
WSSI #21812.01 

Cc: Mike Rolband, WSSI (via e-mail: mrolband@wetlandstudies.com) 
Morgan Ziegenhein, McCaffery Interests 
(via email: mziegenhein@mccafferyinterests.com) 

Pursuant to our telephone conversation on January 27,2010, this memo provides hrther details 
about WSSI's stonnwater calculations for the Potomac Village project, specifically regarding: 

e An analysis of the existing site.conditions using the Virginia Runoff Reduction 
Methodology (VRRM) worksheets; 

e WSSI's VRRM results for each of the scenarios simulated; 
e Green roof specifications; and 
e "Pervious" roof specifications. 

Existing Site Conditions 
WSSI's original estimate of the existing site's TP loading (1.70 Ib/ac/yr) was based on site 
imperviousness (i.e, post-developmentlpre-BMP) and did not account for existing site BMPs. 
Per your request, WSSI has modeled the existing development using the VRRM spreadsheets 
using existing BMP data supplied by christopher consultants, ltd'. The existing total phosphorus 
(TP) loading is 1.13 Ib/ac/yr. (See Appendix A.) Therefore, this project's proposed TP loading 
rate of 0.65 Ib/ac/yr is a 42% TP reduction beyond existing conditions. 

Article XIII, Section 13-lO36(S), of the Zoning Ordinance of the City of Alexandria (the "City"), 
codified through Ordinance No. 4609, adopted June 23,2009, defines redevelopment as, "the 
process of developing land that is or has been previously developed." This definition applies to 
the Project site; therefore, the proposed DCR stormwater regulations2 require that the site 
achieve a 20% reduction in Total Phosphorus (TP) from the previous development (from 
approximately 1.13 Ib/ac/yr to approximately 0.90 lb/ac/yr), vs. a 10% reduction under the 
current regulations. 

' christopher consultants, ltd, the original designer of the Potomac Yard Center projecf supplied WSSI with 
electronic copies of the approved Potomac Yard Center stormwater BMP plans and calculations (Sheets 60-68 of 
78) for this analysis. 

See discussion in WSSI's memo dated October 27,2009 a 



Mr. Bill Zink 
February 8,2010 
WSSI #21812.01 
Page 2 of 3 

Proposed Site Conditiom 
WSSI has provided six (6) 24x36" sheets showing our Virginia Runoff Reduction Methodology 
results for the referenced site, as well as a table detailing the stormwater management steps used 
for each scenario. (See Appendix B.) Based on the scenarios, which involve the development of 
a "typical" block (see Appendix B), a TP loading rate of 0.45 Iblaclyr is only achievable with 
both enhanced rainwater harvesting3 and the proposed Level I1 wet pond. Similarly, a volume 
reduction greater than 33% requires the use of enhanced rainwater harvesting. See the following 
scenario results: 

Scenario 1. With rainwater harvesting (from 50% of each roof as proposed) for irrigation 
only and with a Level I wet pond, the loading rate achieved is 0.77 Iblaclyr, and the 
volume reduction is 33%. 

Scenario 2. With rainwater harvesting (from 50% of each roof as proposed) for irrigation 
only and with the proposed Level I1 wet pond, the loading rate achieved is 0.53 Iblaclyr, 
and the volume reduction is 33%. 

Scenario 3. With enhanced rainwater harvesting (from 50% of each roof as proposed) 
and with a Level I wet pond, the loading rate is 0.54 Iblaclyr, and the volume reduction is 
52%. 

Scenario 4. With enhanced rainwater harvesting (from 50% of each roof as proposed) 
and with the proposed Level I1 wet pond, the loading rate is 0.36 Iblaclyr, and the volume 
reduction is 52%. 

Scenario 5. With enhanced rainwater harvesting (from 100% of each roof) and with a 
Level I wet pond, the loading rate is 0.47 Iblaclyr, and the volume reduction is 57%. 

Scenario 6. With enhanced rainwater harvesting (from 100% of each roof) and with the 
proposed Level I1 wet pond, the loading rate is 0.3 1 Iblaclyr, and the volume reduction is 
57%. 

Please note that all of the modeled TP loadings are less than the proposed DCR requirements for 
redevelopment. The Potomac Village project commits to a TP loading 'rate less than or equal to 
0.65 Iblaclyr (rather than the 0.53 Iblaclyr achieved above) based on the current versions of the 
VRRM spreadsheets and BMP guidelines4 to ensure that the rate can be met in the event that 
some blocks are less conducive to LID features than the "typical" block (i.e., smaller roof-to- 
road ratio) or other unforeseen circumstances (i.e., insufficient depth to groundwater, which 
would preclude the use of pervious pavements nearby or heavy in-situ soils which would not 
allow the site to design Level I1 permeable pavements5). 

' i.e., allowing interior uses (such as toilets and laundry) for harvested rainwater. 
VRRM Spreadsheets Revision 12/7/09; Vegetated Roof specification Version 2.0 (September 30,2009); Rainwater 

Harvesting specification Version 1.6 (September 30,2009); Cistern Design Spreadsheet Version 1 .O; and Permeable 
Pavement specification Version 1.6 (September 30,2009). 

Level I1 permeable pavements require an infiltration rate of 0.5 inlhr. In the scenarios herein, WSSI modeled some 
of the permeable pavements on the site as Level I and some as Level 11. 
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February 8,2010 
WSSI #21812.01 
Page 3 of 3 

The Potomac Village project also commits to reducing 30% of the site's stormwater volume. 
This will be achieved through the use of green roofs, permeable pavements, and rainwater 
harvesting for irrigation. 

Irrigation Specifications. 
Irrigation for Potomac Village is calculated to receive 20% runoff reduction credit (using the 
Virginia Rainwater Harvesting Spreadsheet). WSSI assumed a harvested area of 1.15 achlock 
(one-half of the ''typical" roof) and an irrigated area of 6,000 s.f. per block (which may include 
green roof or street-level turf). Larger areas of irrigation will result in a higher reuse percentage, 
as long as the cistern is sized accordingly. 

Green Roof Specifications and Benefits 
Based on the VRRM, green roofs (Level 11) receive 60% runoff reduction credit and 0% nutrient 
reduction credit. WSSI modeled all of this project's green roofs as Level I1 green roofs under the 
assumption that the architect will meet the Virginia BMP Clearinghouse Level I1 Green Roof 
specifications6 and the additional specification that the each green roof be designed with at least 
a 6" depth of soil media. 

To qualify as Level 11, each roof must: 

Have a media depth of at least 4"; 
a Have a 2" stone drainage layer (as opposed to drainage mats); 
a Have no more than 10% organic matter in the soil media; and 
a Be in conformance to ASTM (2005) International Green ~ o o f  standards7. 

Level II green roofs provide treatment for 1.1" of rainfall. The treatment volume calculation is: 
a T V = ( ~ . ~ " ) ( R V ) ( A ) / ~ ~  

Where: 
Rv = the runoff coefficient for a conventional roof (typically 0.95) 
A = roof area 

Pervious Roof Specifications 
To receive VRRM credit as modeled, non-green, "pervious" rooftops must be covered in 
pervious pavers (i.e., pavers with either gaps or interconnected voids) underlain by at least 6" of 
green roof soil media or gravel. Non-green, "pervious" rooftops were.modeled as Level I 
pervious pavements because they will work in a similar manner. Please note that "pervious" 
rooftops consisting of pavers with void space underneath will not filter the rainwater in the same 
manner as pavers underlain with soil; any such roofs would need to be modeled in a different 
manner8. 

Available online at the Virginia Stormwater BMP Clearinghouse: http://www.vwrrc.vt.edulswc/ 
Available at http://www.astm.org 
Such a rooftop would likely be modeled as Level I extended detention, which receives no runoff reduction credit 

and 15% TP removal credit under the VRRM guidelines. 



Appendix A 

Results of virgin$ Runoff Reduction Method (VRRM) Modeling 
Existing Site Conditions 



Appendix B 

Results of Virginia Runoff Reduction Method (VRRM) Modeling 
Proposed Site Conditions Scenarios 



Parameters of the Virginia Runoff Reduction Method (VRRM) Modeling 

WSSI modeled several combinations of BMPs using a "typical block" as a base with the 
assumption that results can be extrapolated to the Potomac Village site as a whole. 

Typical Block 
Total area = 4.02 ac. 
Total roof area = 2.30 ac. 
Harvested roof area = 1.15 ac. 
Irrigated area (assumed) = 0.14 ac. 

Note: Roof delineations in this graphic are for the sole 
purpose of illustrating the percentage of rooftops 
assumed to be harvested in the VRRM model and do 
not indicate or illustrate the actual layout of any roof. 

The results on the following page show the TP load and volume reduction for each of the 
scenarios. WSSI used combinations of the following BMPs (and design parameters for each) to 
define the scenarios: 

Rainwater harvesting: 
1. 50% of roof surface, for irrigation only 
2. 50% of roof surface, for irrigation and interior uses (i.e., "enhanced rainwater 

harvesting") 
3. 100% of roof surface, for irrigation and interior uses 

Wet pond: 
1. Level I 
2. Level I1 

Green root 
1. 25% of roof surface 
2. 50% of roof surface 

Pervious root 
1. 25% of roof surface 
2. 50% of roof surface 

o Pervious pavement: 
1. 100% of parking areas 

Results of the Virginia Runoff Reduction Method NIZRM) Modeling 

The scenarios modeled by WSSI achieved a TP loading between 0.3 1 and 0.77 Ib/ac/yr and a 
runoff volume reduction between 33% and 57%. In order to achieve a loading of 0.45 Ib/ac/yr, 
both enhanced rainwater harvesting and a Level I1 wet pond must be employed in the design. 



Appendix B: Results of Virginia Runaff Reduclion Method (VRRM) Modeling 

. These s-.os are separate from those presented in WSSl's November 11.2009. memo. 

. Rainwater hawasling reuse eRdencywill be determined by the ftnal deslgn of Me system (lndutihg storage tank size and allowed uses). 

. These calcuhll~ns assume that green mofs MU be degned to Lsval I1 standards and wiO Incorporate et least S. ol sea media into the dedgn. . 'Penriouf' mot is &op mvered in p e ~ M  pavers and at least C of soil media whk l~  la MI planted. For theDe dnhlions. 'pe~ous '  mol has been modeled as pewlous pavemenl. 

. Resub were oblained liom the Vugtnia Runoff Reduction Method (VRRM) Worksheel (revision W3Ot2008) using the Design Parameters Ilsted herein tor each scenario. 

. '50.6 of mi surfacece IndlcateD the nokpenrious. narrgreen portion of Me mof. 

he Potomac Village pmjed cnmmits to a loading rate lest Man oc equal to 0.65 Iblac)yr and a volume reduction of 30%. which can be achieved with a Level II wlel pond, rainwater harvesting tor Irrigation. 25% green roof, 



PoUomac Village Typical Block Roof Breakdown (BLOCK 10 EXAMPLE) 

The roof areas of a typical block within Potomac Vlllage will be planned consistent with the guidelines outlined in the 
diagram below (proposed block 10). Approximately 50% of a block's roof area is comprised of an impervio~~s roofing 
system that will allow, if needed, for water harvesting that can be stored and re-used for the irrigation of site landscaping. 
Approximately 25% of our roof area is comprised of a "green roofn that is fully vegetated with a minimum of 6" of soil 
media. Approximately 25% of our roof area is comprised of "permeable pavers" integrated with the "green roof". 

P~toowaa: VilOa~e, Alexandria, VA B I O C ~  1 o Breakdown 1 
RREEF lnvesbnent Advisor I McCafle~y lnterasls Developer I Antunovlch Associates Architects B Planners February 1 st, 2010 



P o ~ o ~ ~ c  Villafle, Alexandria, WA Green ROO~S & Perv~ous Pavers 2 - - -- .- . .. - . . .. .- . - .- - .... . .. . . . . . . . . . 
RREEF lnvesbnent Advisor 1 McCaflery lnleresls Developer ( Anlunovlch Aswclates Arch~tects 8 Planners February lsl, 2010 



Pervious Pavers 
': Pervious Pavers create a breathable paved walking surface 

that allows for the free movement of water, On an elevated 
deck this paving system is composed of sub-surface layers 
tliatfilterthe water as it drains through first the paver surface, 
and successive underlying levels of gravel and sand. The 
remaining water runoff is free of the usual contaminants, 
and promotes the healthy growth of surrounding areas of 
green roof. It also helps treat and absorb storm water runoff 
before it enters the City's natural waterways. Pervious 
Pavers are easy to maintain and repair, and can, if desired, 
be made of recycled materials. 

' P O ~ O ~ ~ C  Village, Alexandria, VA Green ROO~S & Pervious Pavers 3 - - - - . .. . . . 

RREEF lnvesbnent Advisor I McCaflery lnlerests Developer I Anlunovlch Associates Arch~tects 8 Planr~ers February 1 st, 2010 



@~~sc~I I !  Pa I" km~eb rua ry  1 s t  2010 
; Crescent Park as illustrated, is comprised of a site area of approximately 100,000 SF, of which 76.000 SF is ou1:side 
the RPA boundary. Shifting the retention pond North, within the RPA line, opens up usable open space closer to the 
proposed residential district, and away from Potomac Avenue. Of the 100,000 SF park area, the pond occupies 45,000 
SF, leaving 55.000 SF for open space. 17,000 SF of open space is located between the RPA line and the southern 
boundary of Crescent Park. 8,000 SF is located between the RPA line and the northern property line. 29,000 SF of the 
~ 0 n d  is located South. or outside. of the RPA line. while the remainino 16.000 SF is North of the RPA line. 

B ~ f l ~ ~ l a c  - Village, - - - . .- Alexandria, VA N:E Crescentpark 
- . . - -- - - - - - - - - -- - - - - - - -- 

RREEF Investment Advisor I McCaflery lnleresls Developer I Anlunovich Associales Arch~tects 8 Planners February lsl, 2010 



crescent Park (enlaraed) 

I 

Pofornac Village, Alexandria, VA - . . .  .. - - -- - 
RREEF Investment Advisor I McCattery lnleresls Developer I Anlunavich Associales Architects 8 Planners February {st, 2010 



C r es c e n f Pa i k-tiovember 25th. 2009 
Crescent Park as illustrated, is comprised of a site area of approximately 100,000 SF: of which 76.000 SF is outside the 
RPA boundary. Of the 100,000 SF park area, the pond occupies 45,000 SF, leaving 55.000 SF for open space. 31,000 
SF of open space is located between the RPA line and the southern boundary of Crescent Park. 24:000 SF of open space 
is located between the RPA line and the northern property line. 45,000 SF of the pond is located South, or outside, the 
RPA line. 

P o ~ o ~ ~ c  Village, Alexandria, VA :: crescent park 
RREEF Investment Advisor I McCaffery lnleresls Developer I Anlunovich Associales Arch~tects 8 Planners February 1 st, 2010 



Crescent Park (enlaroedl 

P o ~ o ~ ~ c  VilhJf?, Alexandria, VA N :) crescent park - -.... .-......-.-A - - .  . . .- 
- - - .- - - -. - - 

RREEF I~lvestrnenl Adv~sor I McCaltery lnlerests Oevcloper I Anlunovich Associates Architects & Plnnners February 1 st, 2010 



Potomac Village 

Sanitary Sewer Executive Summary 

In preparation for the redevelopment of the existing Potomac Yard Retail Center to a mixed-use 
development referred to as Potomac Village, an analysis of the existing and future sanitary sewer 
conveyance systems was performed to confirm that these sewers could convey the waste water 
generated from the proposed development program to the Alexandria Sanitation Authority (ASA) Waste 
Water Treatment Plant (WWTP). As part of this exercise, several models were created to analyze the 
existing sanitary system which consists of a 2 4  diameter PVC pipe, a 27" diameter PVC pipe, an existing 
pump station and a 30" diameter Centrifugally Cast Fiberglass Pipe (CCFP). The 24" and 27" conveyance 
systems and pump station are located south of the Potomac Village Site on Potomac Yard and the 30" 
conveyance system is located offsite within dedicated easements or in the public right-of-way. 

In coordination with the City of Alexandria, the base llne for the analysis included very conservative 
models that anticipated flows from Potomac Village, Potomac Yard, Potomac Greens, existing 
development parcels between the site and the WWTP, separation needs for the City's CSOs, and future 
development parcels such as Jack TaylorIHertz, Oakville Triangle which are west of Route 1, Braddock 
Fields and the Braddock Metro Neighborhood Plan. In addition, it was determined that the future 
development sites and Potomac Village be analyzed using low flow plumbing fixtures and the remaining 
sites be analyzed with standard plumbing fixtures. Low flow fixtures offer a reduction in water usage and 
are commonly associated with the Leadershlp In Energy and Environmental Design (LEED) program. 
Water savings in excess of 35% can be achieved by using low flow fixtures in accordance with 
manufacturer specifications. The analysis utilized a conservative estimate 35% below the City's 
recommended average design flows for all future development parcels and standard average design 
flows for the remaining parcels. The analysis aiso took into account "n" values for the pipe's material 
ranging from 0.0105 to 0.01 1 with 0.01 1 being the worst case. We have agreed to use the 0.01 1 for all 
final computations. All modeling has been performed by Baxter and Woodman (BW). 

The initial analysis performed use an 'nn value of 0.01 1, assume the City's CSO would connect to the 30" 
conveyance system at shaft 8 and low flow fixtures for Potomac Village and all future development 
parcels. This analysis showed that the sanitary conveyance systems mentioned above have the capacity 
to convey all sewerage flows to the WWTP. The 24" and 27" sanitary conveyance systems experienced 
no surcharging. The 30" sanitary conveyance system experienced minimum surcharging as previously 
submitted to the City. The City as dictated that there will be NO surcharging. Subsequently, additional 
modeling has occurred. In addition, the City is requesting that the CSO flow numbers previously provided 
to us be increased by over 21%. All work to date has taken into consideration extremely conservative 
assumptions. For example, in the Braddock Road area, all development has been assumed to be 
residential (the highest generation of flows). A true mixed use will reduce the flows even more. A 
conceptual evaluation of the existing pump station indicated that for the increase in flows, modifications to 

-. .. the station's impeilers and possible changes to pump elevations will be required. It is our opinion that this 
system is adequate to convey the proposed sewer from Potomac Village, as well as the other flows being 
considered. 

In addition to the conveyance systems mentioned above, there will be a new pump station, force main 
and onsite collection system to support the development. There is also an existing 20" force main onsite. 
Approximately 900' of the force main will need to be relocated based upon current conceptual layouts. It 
is anticipated that the new pump station, force main and relocation of the existing force main will occur 
with phase 1 of construction. 'The onsite collection system will be installed with several phases of 
construction. 



Attached to this Executive Summary is a supplemental memorandum and modeling from BW that 
includes the 21% + increase in CSO diversion, the final models showing the surcharge and proposed 
solutions and costs to eliminate the surcharge. 



8840 W. 192" Street 
Mokena, IL 60452 

Phone: 708.478.2090 
Fax: 708.478.871 0 

DATE: February 4,201 0 
To: Bill Zink 
FROM: Derek Wold 
SUBJECT: Potomac Yard - Sanitary Sewer Evaluation 

' W O O D M A N  
Consulting Engineers 

We have analyzed the capacity of the 24-inch onsik trunk sewer, 27-inch onsite trunk sewer and 30- 
inch offsite trunk sewer to evaluate whether there is adequate capacity for the ultimate build-out of the 
entire tributary area. The results are summarized in our memo dated September 5,2009 and the Master 
Utility Concept Plan prepared by Christopher Consultants, dated January 25,2010. Despite identifying 
only 0.04 feet of surcharging at one manhole along the 30-inch offsite sewer, at our meeting on January 
25, the City stipulated that the criteria for acceptance would be no surcharging in any manholes. In 
addition, the City expressed concern about the possibility of exceeding the flow rates predicted with the 
use of low flow fixtures and for future I/I to decrease the reserve capacity. 

Corporate Website: www.baxtenvoodman.com 
e-mail:info@baxterwoodman.com 

In order to address these concerns, we recommend consideration of the following: 

At our meeting on January 25, the City indicated that the CSO flow should be allocated to five 
different shaft locations. In subsequent correspondence, the City requested that the CSO flow be 
increased by 120,000 gpd, from 0.55 to 0.67 mgd. This results in surcharging of 0.28 feet at shaft 8, 
0.21 feet at shaft 9 and 0.13 feet at shaft 10. Table 1 contains the modeling results for the onsik and 
offsite sewers. The sanitary sewer profde and hydraulic grade line are shown on Exhibits 1 and 2. 

The surcharging can be eliminated by either reducing the flow from the site or increasing the 
capacity of the downstream trunk sewer as described below. Both alternatives were modeled with 
low flow fixtures (35 percent flow reduction) and the increased CSO flow (0.67 mgd) input at shafts 
specified by the City. 

C : \ U S E R S \ M E L I S S A S A R R A C I N O \ A P P D A T A \ L O C A L \ M ~ R ~ ~ ~ ~ ~ I N D ~ ~ ~ T E M P ~ R A R  INTERNET 
FILES\CONTENT.OUTLOOK\A3QRU5Yl\SANITARY SEWER MEMO 02 04 10 (3).DOCX 



Alternative 1: Reduce flow from site 

The surcharging in the offsite sewer can be eliminated if the average daily flow is reduced by 0.75 
mgd. This corresponds to a 54 percent decrease in flow from Potomac Yard. 

Alternative 2: Increase capacity 

The second alternative to eliminating surcharging would be to increase the capacity of the offsite 
trunk sewer. This could be accomplished by several different methods. The first method would be 
to replace sections of pipe that are under capacity. We have determined that approximately 1,340 
lineal feet of 30-inch sewer between shafts 5 and 9 would need to be replaced. Table 2 contains the 
modeling results for the onsite and offsite sewers. The sanitary sewer profile and hydraulic'grade 
line are shown on Exhibits 3 and 4. The opinion of probable construction cost for this is 
approximately $2,100,000. 

The second alternative to increase the capacity would be to install a parallel relief sewer. We have 
determined that approximately 400 LF of 24-inch sewer would be required between shafts 7 and 8. 
Table 3 contains the modeling results for the onsite and offsite sewers. The sanitary sewer profile 
and hydraulic grade line are shown on Exhibits 5 and 6. The opinion of probable construction cost 
for this alternative is approximately $500,000. Another alternative to a parallel pipe would be to 
replace the 30-inch diameter pipe with a 36-inch diameter pipe. However, this would likely be more 
costly than a smaller diameter relief sewer. 

The third alternative is to install a storage tank that connects to shaft 8 and stores the peak flow to 
prevent surcharging. A storage tank of approximately 75,000 gallons would be needed to eliminate 
surcharging. The storage tank would also require cleaning and system to return the flow back to the 
sewer. Due to the cost and maintenance concerns, this option is not recommended. 

Thus, we would recommend installing a 24-inch parallel relief sewer between shafts 7 and 8. 
Potomac Yard should be responsible for the percentage of this cost that is proportional to the flow 
that is generated by the site, which is equivalent to 20 % or $100,000. 

The City has expressed concern about the possibility of the flows generated from the site to exceed 
the projected flows with low flow fixtures. We recommend a two phased monitoring program to 
verify that the flows are at or below the projected values. 

Pump Station Metering 

Flow at the pump station should be metered to record flow from the tributary area. It is unclear from 
the available drawings whether the pump station has a meter installed. However, it is likely that a 
pump station of this size would have a meter that could be utilized to record data. If a meter does 
not exist, we would recommend installing a meter prior to construction at Potornac Yard. 

C:\USERS\MELlSSASARRACINO\APPDATA\LOCAL\MlCROSOF~WINDOWSYrEMPORARY INTERNET 
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Sewer Flow monitoring 

Should the pump station meter indicate the flow from Potomac Yard exceeds the projected flow, we 
would recommend installing a flow meter in the gravity trunk sewer at the furthest downstream 
point of Potomac Yard (near manhole S16). This would determine whether the additional flow was 
generated from Potomac Yard or another offsite area. 

If the flow monitoring indicates that the excess flow is from Potornac Yard, then each building 
should be isolated to determine the source of the increase in flow. The first task of this analysis 
would be to start with water meter records to compare the actual water usage to the projected usage. 
If the source of additional flow is not identified, then the next step would be to install a sanitary 
sewer flow meter at q c h  building to record wastewater flow rates. 

Another consideration would be to require that a sanitary sewer flow meter be installed for each 
building. Incorporating a building sewer meter and low flow fixtures as requirements for buildings 
sold to other developers would help ensure that the projected peak flow is not exceeded. 

Future Infiltration 1 Inflow 

The Potomac Yard project will be required to install a sanitary sewer system that meets the 
requirements of the City of Alexandria. After the infrastructure is accepted by the City, the 
responsibility for operating and maintaining the sanitary sewers is the responsibility of the City. 
This also includes preventing Infiltration and Inflow from entering the sewers and increasing the 
peak flow. We recommend presenting the following to the City to ensure that the sewers are 
installed as watertight as possible, using the best available technology for construction, to reduce the 
potential for future I/I. 

1. Construct sewers using materials specif~ed by the City. The onsite sanitary sewers 
should be constructed with pvc pipe, meeting SDR 26, ASTM D3034. The sanitary 
sewers may also be constructed with pressure rated pipe complying with ASTM 
D2241 to further reduce the potential for I/I. 

2. Air test sanitary sewer mains. All sanitary sewer mains shall be air tested for 
watertightness in accordance with latest ASTM and as required by the City. 

3. Vacuum test manholes. AU sanitary sewer manholes shall be air tested for 
watertightness in accordance with ASTM C144-93. 

4 Air test services. Although not required by the City, we would recommend testing 
the building sanitary services for watertightness to further reduce the potential for I/I 
and reinforce the commitment to generate the lowest wastewater flow possible from 
the site. 
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Exhibit 4 - Blowup of Shaft 4 to 11: Replace Shaft 5 lo 9 
Day [0] Time 00:01:00 Step 2 



Exhibit 5 - 30-inch Trunk Sewer: Shaft 7 to 8 Relief Sewer 
Day [0] Time 00:Ol:M) Step 2 
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Potomac Village 

Domestic Water Executive Summary 

Virginia American Water Company (VAWC) has provided christopher consultants with a letter stating that 
the project is within the company's franchised area and that fire and domestic water is available to serve 
the proposed developed. With further conversations with VAWC, we prepared a conceptual water service 
layout for the project. The plan shows a looped 12" water service throughout the project and tying into 
existing infrastructure at the south and north ends of the site. It is anticipated that booster pumps will be in 
the buildings to meet fire service requirements. It is also anticipated that project will experience a 
reduction in water demand by implementing Water Harvesting and Reuse for irrigation purposes and only 
the use of low flow plumbing fixtures. 


