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CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL 

LISTED BELOW. 

BMPNUMBER: PC040 

DATE VERIFIED: October 23, 2012 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

LOCATION: WILLIAMSBURG, VIRGINIA 
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Stormwater Division 

MEMORANDUM 

DATE: March 13,2010 

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services 

FROM: Jo Anna Ripley, Stonnwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: PC040 

PIN: 38301000009 

Subdivision, Tract, Business or Owner 
Name (if known): Powhatan Secondary 

Property Description: 

Site Address: 4551 News Road 

Box 4 Drawer: 3 

Agreements: (in rde as ofscan date) N Book or Doc#: Page: 

Comments 
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,.~---------

18' 

2' 

35.15' 

9.45' 2.62' 16.58' 6.5' EXIST. SPILLWAY IN GOOD 
CONDITION TO REMAIN ±34LF 

STONE FILLED GABION (TYP.) 

,~~Y.Ai>~/><J~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DoW"i:-.......-;,_,_,.....,..\..r,-'1;:.-<; :< ;::< .. : .::.-.: .. : ;::-: .. : ;: :<· ;:.-. : .. : ;::< .. : .:::-: .. : .:::< .. : : .. : .::.·-: .. ·. ;: ... : .. : ;: .... 

9.45' 

CONC. SLAB x 8" THICK WITH 
W.W.F. 6x6-W1.4xW1.4 

'--------CLASS I RIP RAP, MIN. 18" THICKNESS 

2.62' 16.58' 6.5' 

ASSUMED ELEV.=40.6 

-----~-------~--------------------~-

18" MIN. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~-CONC. SLAB x 8" THICK ~TH 

W.W.F. 6x6-W1.4xW1.4 

t 
FILTER FABRIC 

CLASS I RIP RAP 
MIN. 18" THICKNESS 

ALTERNATE #2 
SPILLWAY REPAIR 

SCALE: 1/8"=1'-0" 
REVISED: 10/23/2009 

RLL ERODED AREA AS NEEDED 
WITH VDOT 21 A OR 21 8 
COMPACTED TO MIN. 95% 

SIDEWALL 

12" 

16' 
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COMPACTED TO MIN. 95% 

ALTERNATE #2 
SPILLWAY REPAIR 

SCALE: 1/8"=1'-0" 
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EXIST. SPILLWAY IN GOOD 
CONDITION TO REMAIN ±43LF 

1 0' CONC. SLAB x 12" THICK 

RIP RAP, MIN. 18" THICKNESS 

r--~--10' CONC. SLAB x 12" THICK 

FILTER FABRIC 

CLASS I RIP RAP 
MIN. 18" THICKNESS 

__________________ l ____________ l _____________________________ _ 
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COMPACTED TO MIN. 95% 

ALTERN ATE #1 
SPILLWAY REPAIR 

SCALE: 1 /8" =1' -0" 
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-, 
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9.45' 

2' 

18' 

2' 

35.15' 

16.58' EXIST. SPILLWAY IN GOOD 
CONDITION TO REMAIN ±.34LF 

STONE FILLED GABION (TYP.) 

16' 

CONC. SLAB x 8~ THICK WITH 
W.W.F. 6x6-W1.4xW1.4-

~-----CLASS I RIP RAP, MIN. 18" THICKNESS 

CLASS I RIP RAP 
MIN. 18" THICKNESS 

CONC. SLAB x 8" TI11CK WITI-1 
W.W.F_ 6x6-W1.4xW1.4 

FILL ERODED AREA AS NEEDED 
WITH VDOT 21 A OR 21 8 
COMPACTED TO MIN. 95% 

ALTERN ATE #2 
SPILLWAY REPAIR 

James City County Environmental Division 

Standard Erosion and Sediment Conltol Notes 
Revised October 1, 2009 

SCALE: 1/8"=1'-0" 
REVISED: 10/23/2009 

The following standard ero~ion and ~ediment control (E&SC) notes ~hall become part of approved 
ero:.ion and r.cdiment control plant. for all plan of development projects inJame~ City County. Virginia. 

I. All the provisions of Virginia Erosion a11d Sediment Control Law and Regulation.-., Minimum 
Standards. Handbooks, and Technical Bulletins a<> published by the Virginia Soil & Water 
Con..ervarion Board and/or the Virginia Department ot· Conservation dnd Recreation. Division of 
Soil & Water Conservation ~hall apply to the project. 

., MinilllUm Standards# 1 through# 19 of the Virginia Ero~iou and Sediment Control Regulations 
(4V ACS0-30-40) shall apply to the project. 

3. The Ownet or Applicant ~hall be r~ponsible to regist.er for coverage under the General Pem1it for 
Discharge ofStormwaterfrom ~ Activiti~. in accordaoce with current requirements 
of the Virginia Stormwater Management Program (VSMP) and the Virginia Department of 
Con.;ervation and Recreation. 

4. The Owner or Applicant shall provide the name of 1111 individual holding a valid Responsible 
Land Dhturber (RLD) certitiC"dte of competence who will be re~>ponsible for the land-disturbing 
activity prior to engaging in the land-di~turbing activity. Thh will be neces~ary prior to issuance 
of a land-disturbing permit fur the project. The RLD is required to :attend the preconstruction 
confereoce for the project. 

5. The Contrac!or i~ responsible to contact Miss Utility (Dial811 in VA or 1-800-552-7001) prior lo 

any utility or ~ite work excavations. 

6. All erosion and ~iment controlmea.~ures shall be planned, tksigned. implemented, installed and 
maintained in accordance with the provisions of the late.~t edioon of the Virginia Ermi<ln and 
Sediment Control Handbook (VESCH). The Contrnctor ~hall maintain. inspect and repair all 
erosion and sediment control measures as needed throughout the life of the project to ensure 
continued acceptable perfonnance. 

7. A preron.~ttut1ion conference (meeting) shall be held on site betwem the County Environmental 
Divi~ion. the Owner-Applicant, the Responsible Land-Di~turber (RLD). the Contractor and other 
responsible agencie~. as applicable, prior to is~uance of a land-disturbing pennit. The Owner or 
Applicant is required to coordinate -,cheduling of the preoonstruction conference between all 
applicable parties, The Comractot shall submit a Sequence of ConstruCtion to the COUllty 
Environmental Divbion for review and approval pnor to the preco118truction meeting. 

8. All perimeter eMion and sediment control mea-;ures Mlall be con.<>tructed M a first step in any 
land-<li~turbing activity and shall be made functional before upslope land disturbance takes place. 

Page I erosednotes rev 10/09 

9. Additional r.afety fence or dust control measures, in accordance with the provisions of Minimum 
Standard~ & Specs. 3.01 and 3.39 of the Virginia Ero~ion and Sediment Control Handbook 
(VESCH), may be required to be implemented in addition to that shown on the approved plan in 
order to ensure adequate protection of the bealrh, ~afety and welfare of the public or if ~ite 
condition.~ cbange, become apparem or alter ~ignificantly following the date of plan approval. 

10. Erosion and sediment control measures may require minor field adjusunenl.~ at or following time 
of construction to ensure their intended purpose is accomplished, to ensure adequate prolection of 
the health, ~afety &ld welfare of the pubhc, or if site condition~ change, become apparent or alter 
significantly following the date of plan approval. County Environmental Division approval shall 
be required for any de,·iation of eroMon and sediment control measures from the approved plan. 

II. Off-site wa.'lte or borrow area~ shall be approved by the County Environmental Division prior to 
the import of any botrow or exp:n1 of any waste to or from the project site. 

12. Culvert and ~tonn drain inlet protection.~. in <«.:cordance with the provhion~ of Minimum 
Standard~ & Specs. 3.07 & 3.08 of the Virginia Ero~ion and Sediment Control Handbook 
(VESCH), may be removed at the discretion of the ao;signed County Environmental Division 
inspector ~hould placement of the measure re~ult in exce~~ive road flooding or traiTic ha.t.anl or 
result in the redirection of drainage onto or toward existing lot~. driveways or structure!>. 
Decisions shall be made on a case-by-case basi& based on field sirnatioo~ encountered. 

13. Drainage facilitie~ ~hall be in'>tallcd and fum:tionaJ within JO da~ following co•npletiou of rough 
gr<Kling at any point within the project. 

14. No more than 300 feet of trench may be open ar one time for undergroWid utility lines, including 
~torm water conveyances. All other provisions of Minimum Standard# 16 of the Virginia 
Erosion and Sediment Control regulation~ apply. 

15. If disturbed area stabilization i" to be accomplished during the month~ of December. January or 
February, Mabilization shall con~i~t of Mulching in acrordance with Minimum Standard & Spec. 
3.35 of the Virginia Erosion and Sediment Control Ha~ldbook (VESCH). Seeding will then take 
place a.~ soon a.<> the ~eason permits. 

16. The tenn set.-ding, final vegetative cover or ~tahilmation on the approved plan shall mean the 
successful germination and establishment of a stable gr'J.'>.'> covet from a properly prepared 
seedbed, in accordance with Minimum Standards & Specs. 3.29 through 3.37 of the Virginia 
ErQ~;ion and Sediment Control Handbook \YESCH), a:> applicable. lnigation, if necessary, ~hall 
comply with all applicable outdoor water 11~e restrictions of the James C1ty Service Authority. 

17. Temponuy ero.ion 'JT!d ..ediment control measures shall not be removed until all di~turbett oreas 
are ~tabilized. Removal shall not occur without au!horiz.alion by the County Environmental 
Divi~ion. Disturbances associated with the removal of temporary erosion and sediment control 
measures sball be properly stabilized. 

Page2 erosednotes rev 1W09 

18. No '>ediment trdp or sediment ba-.in ~hall be removed unh1 a) at le-.st 75 percent of the ~ingle
family lots within the dr.tinage area to the trap or ba...,in have been sold to a third pany for the 
construction of homes (unrelated to the developer); amUor, b) 60 percent of the single-family lots 
within llle drainage area to the trap or ba~in are completed and stabilized. A bulk sale of the lot~ 
to another builder does not satisfy thi~ provi~ion. Sediment trdps and loediment ba~ins shall not be 
temoved without authorization of the County Envirollllh!ntal Division. 

19. Applicable provision~ of the County BMP Manual (JilllleS City County Guideline.-. for Design and 
Con.~truction of Stormwarer Managcmem BMPs) and the Virginia Stonnwater Management 
Handbook. (VSMH) apply to the project. 

20. De~ign and construction of private-type storm dr.ainage .~ystem.~. out!.ide VDOT right-of-way. 
shall be performed in accordance with the current ver~lon of the James City County 
Environmental DiviMon, Stonnwater Drainage Conveyance Sy~tenn tNon-BMP related), General 
Design and Construction Guidelines 

21. Record Drawings (klbuilts) .l!ill! Construction Certifications are required for all !ltormwater 
fxilities including Ntonnwater managemem/BMP tltcilities and storm drainage conveyance 
~y~teoos. Record drawings and construction certificatron~ ooun meet e.<otabiished progr .. m 
requirements of both the County Environmental and Stonnwater Division~. 

22. All <rtonnwater facilities includi11g BMPs, ~orm drainage pipes. stonnwaler conveyances., inlet.~. 
manholes_ outfalls and road~ide and other open channel~ shall be in'>pected by the County 
Stonnwater Dbdsion and geotec!mical engineer in accordance with established County 
Stonnwater Division progmm requ1rememt~. 
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11!.1 

VARIA8UI WIDTH OR•41M!Cit'..,
ltA.Sc~/!I'IT HEREBY 0£0/CATEO 

TO V.O.O.T.------~------------

POWHATAN ENTeRPRISes, INC. 
0. e. 182, PG. 416 
P.8. 301 PO. 36 
P.O. 28, P(J. 55 

TeMPORARY 
CI.JL ~ OE'- SAC----"'\ 

HEREBY f)£0/CATEO 
, tP TO .J.C:S.A. 

'~ .... ,g. 
.... ~, &>_ 

~,g>~· 

13 . "( 
o.5o Ac. ', 

lO 
0.5fJ AC. 

15 
0.50 ,tJC. 

-1 

R• :soo.oo' '~ """"' 
A•411"1tJ'oo• \ Ji uu_ 
L•2Jl/.22' 5 73~4 :if -- J5 . r 19 

2/ 1~ 0.45 AC. 
0.46 AC. '" 

CliRTlf!,(CME .. OF S.OURCf" Or TITLE 
the /?r()peny shown on !Ills plot was conveyed 

b~ . C. H. 4niltli:s:on Ia Powhatan Enterprises, Inc. by 
dlltld dlJJerl olfrnuar)' 24, 1978 and recordqd ln. the 
Oiflc;; of the Cltirk of the Circuit court of the 
County ol tlomes Cit]! in Oeed Book 182 Page 4/6, 

ROWHATAN E'NTERP~IScS, 
/Ul 162, P(J. 4/d 
P. 8 .10 I P(J. .36 
P.8. 281 P(J. 56 

INC. 

I!XISTIN(J R.O. W LIN/! AO.JACI!NT 
TO THIS StlfiOIVISJON TO 8£ 
VACAri!O WITH THI! RI!COROATION 
OF THIS PLAT. 

LABEL 

19 
.__111 

TJ3 
TJ!J 
fj{j 

117 
TJ8 
1J!l 
ft?O 
!21 
Tf!/! 
Tf!3 
1?4 
fRfJ 
!.15 
!,?7 
Tt?8 

r---!.?9 
T:JO 

r-· 
T31 
!3.? 
!33 
!34 
f35 
135 
TJ7 
l'J.~ 

-fJ!l-
Ttl() 

141 
Ni 
14.3 
T44 
T45 
14!k 
!47 
148 
/4[} 

fti(). 
t51 
Tti? 
f!J.i 
!54 
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. 15f/ 
1-· TOT 

151}. 
T!Jf/ 
TIJQ 
Tdl 
if/.1 
1(:!4 

.. 155 
TfJ't{ 
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5 ooo oo' oo· E 
# 87° 54' 4?" N 

5 87" 54' 42• E 
5 /?0° 53' 49• N 
5 70° 23' 49" N 
N 21° 45' 49" N 
5 ?1" 45' 49• E 
N 70° 23' 4!l" E 
N 20" 53 4!l" E 
N 11° 38' 49" E 
# 45° !11' tt• N 
N .J/!" 4.J' tr II 
5 32" 43 ' Jj N E 
5 85" t?!l ' 49" N 
N 85" R3 • 4!r e-
5 45° 51 ' Ji" €' 
s 11" 39' 4!1" ;; 
S E'O" !I.J' 4!l" II 
N f!O" 53 49" E 
s 73° 55 ;;tr 11 
N 75° 0.3' 35" H 
5 59" 55' 25• 11 
5 /15" 55 ;;§" II 
s 74" 59 W/ 11 II 
$ 459 .15 ' fi(J" II 
N 57u l/3 35• H 
~i IC·~ 5ll # _#!1 11 !' 
N Jfl0 JJ 7 2:i"7f' 
S 19u 51/ ' Rt)M II 
N )!J" 03 I ':Jg" II 
N ~flo§p i/5" E 
N tfli" 5fl' 25" c 
N. ill" 31 Rd"e 
# .?/16 ill' 15" It 
s a/It~ O!J • ttr 11 · 
S .51° 17' 26" II 
9 fl/ 0 17' ,?5" II 
s t~J" t7' aer 11 
N JR" ii.J 11" II 
N .Jl?0 4.J' if" If 
S J?0 4.J r JJ" £ 
S Jl?" 43' 11 • E 
5 4!1° 51 JJ" E 
s 45° 51 JJ" c 
s .17° 10' 3.4" t! 
S P71 44'' /?.!"' II 
s 57" 44 /1'.?11 H 
$ J7'Q 10' t?4" E 
$37° iiJ' ~4N ( 
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s 4ao 35 • so" .e 
N 576 JIJ' 49" E' 
S /?0° 51' 21r E 
5 03<~ E!l' 1!1" II 
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9.?.00 
92.00 
9J.t?5 
.91 . .?5 
5.59 

,?4.00 
10.00 
35.00 
70.00 

109.00 
150.00 
J(/0.00 
13().00 
113.50 
100.00 
f!lff !'!! --
173.07 
3J.83 
JO.!l4 
t?t?. 44 
tJO.()O 
J?.:J!l 
tl3.4R 
9f).05 
5$. 39 
64.6'/1 

134.06 
4(/.00 
45.00 
7.47 
4.53 

40.93 
if, 07 
49.15 

. ;!. 04 
/5.Jf 

;?71;. Jt? 
876. Ji? 

10.17 
JJ.t?7 
!19.75 

105.00 
95.00 

SUf?YEYOf?:S CEflTIRCATE 
. I hereby ce/li(y that to tlie best of my know

ledge and belief- all of 1/Je rdt;vlremenls of 1/Je 
Board of Svpervlsots and O!'dinances of 1/Je County 
of James Oily, Jlirgtilia, l'egardlllfl 1/Je plalttilg of 
subdivlsio!ls wit/J;iJ 1/Je Cou11ty nave btHJil complied 
wi/JJ. 

Glvl?ll vndQI my nand 1/Jt:S t 1 .r.!!:
Avc t.l$r1 . 1989 . 

Still(/ Cellilled Llllld .Sutveyor 

OWNER's CEflT/RCATE 

day of 

Tills suixl/vls!oll of ptoper/y as s/Jow11 hel'eon 
Is w!IIJ 1/Je tree to!lsent and in accordance wlt/J 
Med~ff~mMe~d~~~ Ow~ 

POW. £; TER~ INC. 

STATE OF 
COUNTY Of' TO WIT 

--~~''"""•"'ii>:O~!.ll.c'i·.:<)-'Y'rle:::l'"""'·""~--~·'<l~if'--''?(~·,.!..,_,n~·-'""-''"'""""'~*~"""") ________ whose 
names are signed to'l/Je foregoing writing beating 
dale o/1/Je A14L; day of t'i,t"*.?}*""L; 
ackllowledged t/Je same be/are me In my O'ty and 
Slate aforesaid. 

CERT/RCATE Of' APPflOIIAL 

.?ave 

day of 

This S(Jbd/vlsioll!mown as PowhatQ.O of Williams/Jurg 
S econ</<Jry Ph rue II aott. Rqtcti/s ;gr. II{ fJ Jl' Subdirlsion 
is approved by 1/Je. ~ders/gned tn accordance Wll/J 
·existing subdivlslolll'e!JulatloM and may be 
admitted to record. 

Oate 

Oa/Q 

Oat a 

Health Olficel' 

• 

Age11t ol' f?epl'eselltative 
of Oovernlilfl Body 

SlATE OF YlflGIN/A COUNTY OF JAMES CITY 
In tile c/el'i s o/1/ce of 1/Jil c;icu/1 coul'l of 

tile Co~ly of James Cl(y l/Jl day of 

---~-~----- , 1989. Tile map s/Jow11 
/Je/eon was /)lesent&d a!ld at/oJI~Ied to 1/JtJ 1ecotd as 
1/Je law din;cts. 

Teste. . ._· ________ .,.._.. _________ , C!fli'K 

PlAT-OF 

POWIIATA/tl OF WILLM.Y88t/flG SEOONOAIIY 
PHASE II 
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P.8. 30 , P(J.. 36 

• 

,---~ 

... ·VlC:JN17Y MAP 
I " J!()()tJ~~~-

\ ' j 

PlAT OF 
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JAWii!J' C'f/Y fltJili"'IY; WlltJ/1/M 
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HYDROLOGIC STUDY FOR 

... 
POWHATAN 

POWHATAN OF WILLIAMSBURG SECONDARY II 

JAMES CITY COUNTY, VIRGINIA 

by 

LANGLEY & McDONALD, P.C. 

204 PACKETTS C0URT 

WILLIAMSBURG, VIRGINIA 231~$ 
, . . 
6/27/89 
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TIME 
HOUR 

1 .00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
e.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15~~00 

16.00 
17.00 
18.00 
19.00 
20.00 
Zl .00 
22.00 
2(L00 
24.00 
25.00 
26.00 

PACE I 
LANGLF:Y & HcDONALD P.C. 
WII.LIAMSBURG, VIRGINIA 
6/27/89 

HYOROLOGtC REPORT FOR 

POWHf'iT AI'".! 

s. c- c .,_, - HYDROGRAPH 

BASIN IDENTIFICAlfON 
BASIN OISCHARGES INTO 

BASIN ARCA 
BASIN CURVE NUMBER 
24-IIOUR PRECIPITATION -
AVERAGE BASIN SLOPE 
HYDRf\ULIC LFNGTH 
BASIN LAG 

HYDROGRAPH RUNOFr VALUES 
100 YEAR STORM FREQUENCY 

RUNOFF 
C.f.S. 

0.0 
0.0 

.2 
2. 1 
4.8 
6.8 

10.5 
l? ? 
''""•'-
18.5 
26.2 
46.5 

375.6 
121 .4 
47.5 
30.8 
30.4 
18.8 

18.2 
18.2 
12.4 
12.2 
1? ., 
'""".:... 
11.6 

• 1 
0.0 

TIME 
HOUR 

l. 25 
2.25 
3.25 
4.25 
5.25 
6.25 
7.25 
e.:;5 
9.25 

10.25 
11 .25 
j ., ?C: 
t~&.o-..'-W 

13.25 
14.25 
15.25 
16.25 
17.25 
18.25 
19.25 
20.25 
21 .25 
22.25 
23.25 
24.25 
25.2S 
28.25 

RUNOFF 
C.F.S. 

0.0 
0.0 

.6 
2.6 
5.4 
7.4 

11 .0 
13.2 
19.5 
28.7 
55.1 

674.9 
85.5 
42.2 
30.5 
?C '7 
.... \J • ' 

18.4 
18.3 
!8.2 
17.5 
12.3 
12.2 
1? ., , ..... ""' 
5.7 
0.0 
0.0 

TIME 
HOUR 

1. 50 
2.50 
3.50 
4.50 
5.50 
6.50 
7.50 
8.50 
9.50 

10.50 
11.50 
12.50 
13.50 
14.50 
15.50 
15.!;;0 
17.50 
18.50 
19.50 
20.50 
21 .50 
22.50 
23.50 
24.50 
25.50 
26.50 

15 AC. LAI':E 
3.3 AC. LAKE 

121.00 ACRFS 
89.00 
8.50 INCHES 

.3.3 % 
3300.0 FEET 

.30 HOURS 

RUNOFF 
C.F.S. 

0.0 
0.0 
1.1 
7. r; ...,,..., 

5.9 
8.8 

i1.4 
16.0 
21.9 
33.6 
72.5 

397.3 
65.0 
35.0 
30.4 
22.6 
18.3 
18.3 
18.2 
14.4 
12.2 
12.2 
12 .? 

1.7 
0.0 
0.0 

TIME 
HOUR 

1. 75 
2.75 
3.75 
4.75 
5.75 
6.75 
'7 '7C 
t • I \J 

8.75 
9.75 

10.75 
11.75 
12.75 
13.75 
14.75 
15.75 
16.75 
17.75 
18,75 
19.75 
20.75 
21.75 
n.7s 
23.75 
24.75 
25.75 
26.75 

RUNOFF 
C.F.S. 

0.0 
0.0 
1.6 
Jl ? ' .... 
6.3 
9.8 

11.8 
17.6 
23.8 
38.3 

122.5 
209.5 
55.8 
31.7 
30.4 
1 Q c:: 
t ""'""" 

18.3 
18.3 
18.2 
12.8 
12.2 
12.2 
12.1 

.5 
0.0 
0,0 
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PAGE '1-
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
8/27/89 

!-IYDROI~OG I C REPORT FOR 

r:ns H,J 1 :'1 AC:. LRI-<F 

INTO 3" 3 AC, L.AI\E 800 
1 

640 f 
100 YEAR STORM FREQUENCY 

480[ 
~-~~I 
.::~c:lil r 

I 

'- L. !.':"-:t:;-i·--.i : .. 3-~ • . i 

l50l j \ 
I J \ 
I ,) I"-! __.... ~ .... 

0 1.. • .i- . ,!.,. J~ · ---:---r-r-:J":"""J _I .• ! . ) . i ... n-~ L 

5 10 15 20 25 
T I t"1E ( HOI..JF-.:~3) 

.. J 
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PAG( 3 
LANGLEY & McDONALD P.C. 
W{LLIAMSSURG, VIRGINIA 
6/27/98 

HYOR0!-06 CC REPORT FOR 

POt...IH18;TAN 

STAGE~ STORAGE & OISCH~RGr· 

POND IDENTIFIER 15 AC. LAKE 

El.EV STORAGE OUTFLOW 25/T+O 
<CU. FT. I < CFS > (CFSl 

60.3 0.0 0.0 0.0 
50.5 131874.3 4.4 297.5 
60.7 266137.2 12.4 !703.8 
60.9 402788.7 21.9 917.0 
61. I 541649.6 32.1 1735.8 
61.3 682361 . G 4? ., ....... 1558.6 
61.5 821745.6 51.2 1884.0 
C:! 7 968801 .6 57.9 2210.8 U I • I 

61.9 1114629! 6 62.3 2539.0 
62. I 1261921 . 6 67.7 2872.0 
62.3 !410961 .6 7? ? 3207.7 '""•""" 
62.5 1561641 . 6 76.3 3546.6 
62.7 1713961 .5 79.4 3888.2 
62.9 1857921.8 83.2 4234. 1 
63.0 1945516.6 85.0 4408.4 

. ! 
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LANGLFY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORr FOR 

POf.,JHATt~I...J 

I 

STORRGF 
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I PAGF 5 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC RCPORT FOR 

I 
POJ...JHf'ITAI'J 

HYDROGRAPH Rl:::.SERVOIR ROU"l l h.IG 

I BASIN IDENTIFIER 15 AC. LAKE 
PONO IDENTIFIER 15 AC, LAf<E 
100 YEAR SfORM FREQUENCY 

I 
T I 1 T? 251 /T 0! 2S2/T 02 2S2/T I ....... 

I 
+02 

----------------------------------------------·-------------------·--

I 3.00 0.0 ? 0.0 0.0 ? 0.0 ? .... . ... . ... 
A ?C • 2 .6 '} 0.0 ! .0 0.0 1.0 ...,. (,..~ .... 
3.50 c; 

•'-' 1.1 1.0 0.0 2.7 0.0 2.6 

I 3.75 1.1 1.6 2.8 0.0 5.3 . l 5.3 
4.00 1 c: 2.1 5.3 . l 8.9 • 1 8.8 •• IJ 

4.25 ? i 2.6 8.8 • 1 13.4 ? 13.2 .... . .. 
4 r:v. 2.6 3.5 1~ ., ? 19.1 .3 18.8 

I 
..... .., '""'•'"" ..... 

,! 4.75 3.5 4.;? 18.8 .3 26.3 .4 25.9 ... J 

5.00 4.2 4.8 25.9 .4 34.6 .5 34.1 
5.25 4.8 5.4 34. 1 .5 43.8 .s 43.1 

I 5.50 5.4 5.9 43.1 .6 53.7 .8 52.9 
1: '7 c: 5.9 6.3 52.9 .8 64.3 1.0 63.3 ...., •• ;..I 

6.00 6.3 6.8 63.3 1.0 75.5 1.1 74.3 

I 
6.25 6.8 ?.4 '7JI ~ 1.1 87.4 1.3 86.1 ,.,..,"" 
6.50 7.4 8.8 86.1 !.3 10! .1 1.5 99.6 
8.75 8.8 9.8 99.6 1.5 116.7 1.7 115.0 

I 
7.00 9.8 10.5 115.0 1.7 133.6 2.0 131 .6 
'7 ?C 10.5 11.0 131.6 2.0 151 .0 2.2 148.9 '•'"" ..... 
7.50 11 .0 11.4 148.8 2 ':.' 168.9 2.5 166.4 ... 
7.75 11.4 11.8 166.4 2.5 187.2 2.9 194.4 

I 8.00 11 0 12.2 184.4 2.8 205,8 3.0 2(712.7 f I"'-' 

8.25 1 'J ? 13.2 202.7 3,0 225.1 3.3 221 .8 t&..tlloo. 

8.50 13.2 16.0 221 .8 3 "Y ,;.J 247.6 3.7 244.0 

I 
Q '7t:: 16.0 17.6 244.0 3.7 273.9 4.1 259.8 \ol• ,.., . ·: 
9.00 17.6 18.5 269.8 4.1 301.9 4.5 297.3 
9.25 10 c 19.5 297.3 4.5 330.8 5 ~ 325.6 ,....,,..., . ..-
8.50 19.5 21.9 325.6 5.3 361 .e s. 1 355.7 

I 9.75 21.9 ??: 0 355.7 6. 1 395.3 7.0 398.4 '-""'. v 

10.00 ?".< 0 26.2 398.4 7.0 431 .4 7.8 423.5 ~......., . ...., 
10.25 

' 
26.2 28.7 4?,3.5 7.8 470.5 8.9 451.5 

I 10.50 28.7 33.6 461 .s 8.9 515.0 10.1 504.9 
10.75 33.6 38.3 501.8 10.1 556.7 ll .4 sn:: ?: .), ... ,_ w 

11.00 38.3 46.5 5S5.3 11.4 528.6 13.2 615.4 
11.25 46.5 55.1 615.4 1 ~ ? 703.9 15.4 689.5 

I 
tW•'-

11.50 55.1 72.5 689.5 15.4 800.6 18.4 782.3 
11.75 72.5 1?? c: 782.3 18.4 958.8 ,3.2 :J35.6 '"-"""""" 
12.00 122.5 37b.C 035.6 23.2 1410.5 37.6 1372.9 PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 025
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I 
LANGLEY & McDONALD, P.C. 
WILLIAMSBURG, VIRGINIA 
8/23/88 

I 
HYDROLOGIC REPORT FOR 

I POWHATAN 

I~ ·t 

I BASIN IDENTIFIER 15 AC. LAKE 
POND IDENTIFIER 15 AC. LAKE 
100 YEAR STORM FREQUENCY < CONT '0 > 

I 
I 

12.25 375.6 674.9 1372.9 37.6 2385.9 60.2 2325.7 
12.50 674.9 397.3 2325.7 60.2 3337.7 73.7 3264.0 
12.75 397.3 209.5 3264.0 73.7 3797.0 78.6 3718.4 
13.00 209.5 121 .4 3718.4 78.6 3970.7 80.3 3890.3 

I 13.25 121.4 85.5 3890.3 80.3 4016.8 80.8 3936.0 
13.50 85.5 65.0 3936.0 80.8 4005.6 80.7 3924.8 
13.75 65.0 55.6 3924.8 80.7 3964.6 80.'3 3884.4 

I 14.00 55.6 47.5 3884.4 80.3 3907.1 79.6 3827.5 
14.25 47.5 42.2 3827.5 79.6 3837.5 79.0 3758.5 

' 14.50 42.2 35.0 3758.5 79.0 3756.8 78.2 3678.6 

I 
14.75 35.0 31.7 3678.6 78 .. 2 3667.1 ']7.4 3589.7 
15.00 31.7 30.8 3589.7 77.4 3574.9 76.5 3498.3 
15.25 30.8 30.5 3498.3 76.5 3483.1 75.5 3407.6 
15.50 30.5 30.4 3407.6 75.5 3393.0 74.4 3318.6 

I ~ 
15.75 ,.30.4 30.4 3318.6 74.4 3305.1 73.3 3231 .8 
16.00 30.4 30.4 3231.8 73.3 3219.3 72.3 3147.0 
16.25 30.4 28.7 3147.0 72.3 3133.9 71.2 3062.7 

I 
16.50 28.7 22.8 .3062. 7 71.2 3042.9 70.0 2972.9 
16.75 22.6 19.5 2972.9 70.0 2945.1 68.6 2876.5 
17.00 19.5 18.6 2876.5 68.6 2846.0 67.3 2778.7 
17.25 18.6 18.4 2778.7 67.3 2748.5 65.7 2682.8 

I 17.50 18.4 18.3 2682.8 65.7 2653.9 64.2 2589.7 
17.75 18.3 18.3 2589.7 64.2 2562.1 62.7 2499.5 
18.00 18.3 18.3 2499.5 62.7 2473.4 61.4 2411.9 

I 18.25 18.3 18.3 2411.9 61 .4 2387. 1 60.3 2326.8 
18.50 18.3 18.3 2326.8 60.3 2303.1 59.1 2244,0 
18.75 18.3 18.3 2244.0 59.1 2221 .4 58.0 2163.4 

I 
19.00 18.3 18.2 2163.4 58.0 2141.9 56.5 2085.4 

'19.25 18.2 18.2 2085.4 56.5 2065.4 54.9 2010.5 
19.50 18.2 18.2 2010.5 54.9 1992.1 53.4 1938.7 
19.75 18.2 18.2 1938.7 53.4 1921.7 52.0 1869.7 

I 20.00 1E!.2 18.2 1869.7 52.0 1854.2 50',4 1803.8. 
20.25 18.2 17.5 1803.8 50.4 1789.1 48.6 1740.5 
20.50 17.5 14.4 1740.5 48.6 1723.8 46.8 1677.0 

I 20.75 14.4 1'2.8 1677.0 46.8 1657.4 45.0 1612.5 
21.00 12.8 12.4 1612.5 45.0· 1592.8 43.2 1549.6 
21.25 12.4 12.3 1549.6 43.2 1S31.1 41.4 1489.8 

I 
21.50 12.3 12.2 1489.8 41.4 1472.9 39.5 1433.4 
21.75 12.2 12.2 1433.4 39.5 1418.3 37.8 1380.5 
22.00 12.2 I 12.2 1380.5 37.8 1367 .I 36.2 1330.9 

I 
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I LANGLEY & McDONALD, P.C. 
WILLIAMSBURG I VIRGINIA ~ 

8/23/88 

I 
HYDROLOGIC REPORT FOR 

I POWHATAN 
c. 

I BASIN IDENTIFIER 15 AC. LAKE 
POND IDENTIFIER 15 AC. LAKE 

I 
100 YEAR STORM FREQUENCY <CONT'O) 

I 22.25 12.2 12.2 1330.9 36.2 1319.1 34.7 1284.4 
22.50 12.2 12.2 1284.4 34.7 1274.1 33.3 1240.8 
22.75 12.2 12.2 1240.8 33.3 1231.9 32.0 1199.9 

I 
23.00 12.2 12.2 1199.9 32.0 1192.3 30.7 1161 .6 
23.25 12.2 12.2 1161 .6 30.7 1155.2 29.5 1125.7 
23.50 12.2 12.2 1125.7 29.5 1120.5 28 .,4 1092.1 
23.75 12.2 12.1 1092.1 28.4 1088.0 27.4 1060.6 

I 24.00 12. 1 11.6 1060.6 27.4 1057.0 26.4 1030.6 
24.25 11.6 5.7 1030.6 26~4 1021 .5 25.2 996.3 ' 24.50 5.7 1.7 996.3 25.2 978.4 23.9 954.5 

I 24.75 1.7 .5 954.5 23.9 932.8 :22.4 910.4 
25.00 .5 .1 910.4 22.4 888.6 21.0 867.6 
25.25 .1 0.0 867.6 21.0 846.7 19.8 826.9 

I 
25.50 0.0 0.0 826.9 19.8 807.2 18.6 788.6 

~ 25.75 0.0 0.0 • 788.6 18.6 770.1 17.4 752.6 
26.00 0.0 0.0 752.6 17.4 735.2 16.4 718.8 
26.25 0.0 0.0 718 .. 8 16.4 702.4 15.4 687.0 

I 26.50 0.0 0.0 '687 .0 15.4 671 .6 14.5 657.2 
26.75 0.0 ~.0 657.2 14.5 642.7 13.6 629.1 
27.00 0.0 0.0 629.1 13.6 615.6 12.8 602.8 

I 27.25 0.0 0.0 602.8 12.8 590.0 12.0 578.0 
27.50 0.0 0.0 578.0 12.0 566.0 11.4 554.6 
27.75 0.0 0.0 554.6 11.4 543.1 10.8 532.3 

I 
28.00 0.0 0.0 532.3 10.8 521 .5 10.3 511.3 
28.25 0.0 0.0 511.3 10.3 501.0 9.7 491.3 
28.50 0.0 0.0 491 .3 9.7 481 .6 9.2 472.4 
28.75 0.0 0.0 472.4 9.2 463.2 8.7 454.4 

I ··29.00 0.0 0.0 454.4 8.7 445.7 8.3 437.4 
29.25 0.0 0.0 437.4 8.3 429.2 7.8 421 .3 
29.50 0.0 0.0 421.3 7.8 413.5 7.4 406.1 

I 
29.75 0.0 0.0 406.1 7.4 398.6 .7,.0 391 .6 
30.00 0.0 0.0 391 .s 7.0 384.5 6.7 377.9 
30.25 0.0 0.0 377.9 6.7 371 .2 6.3 364.9 
30.50 0.0 ·0.0 364.9 6.3 358.5 6.0 352.5 

I 30.75 0.0 0.0 352.5 6.0 346.6 5.7 340.9 
31 .00 0.0 0.0 340.9 5.7 335.2 5.4 329.8 
31 .25 0.0 0.0 329.8 5.4 324.4 5.1 319.3 

I 31 .50 0.0 0.0 319.3 5.1 314.2 4.8 309.4 
310 75 0.0 0.0 309.4 4.8 304.5 4.6 299.9 
32.00 0.0 0.0 299.9 4.6 295.4 4.4 291 .0 

I 
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I 
LANGLEY & McDONALD, P.C. 
WILLIAMSBURG, VIRGINIA 
8/23/88 

I 
HYDROLOGIC REPORT FOR 

I POWHATAN 

i. 

I BASIN IDENTIFIER 15 AC. LAKE 
POND IDENTIFIER 15 AC. LAKE 
100 YEAR STORM FREQUENCY <CONT'D> 

I 
32.25 0.0 0.0 291 .0 4.4 286.6 4.2 282.4 

I 32.50 0.0 0.0 282.4 4.2 278.1 4.1 274.0 
32.75 0.0 0.0 274.0 4. 1 269.9 4.0 265.9 . ! 33.00 0.0 0.0 265.9 4.0 261.9 3.9 258.1 

I 33.25 0.0 0.0 258.1 3.9 254.2 3.8 250.4 
33.50 0.0 0.0 250.4 3.8 246.7 3.6 243.0 I 33.75 0.0 0.0 243.0 3.6 239.4 3.·5' 235.8 I I 
34.00 0.0 0.0 235.8 3.5 232.3 3.4 228.8 
34.25 10.0 0.0 228.8 3.4 225.4 3.3 222.1 

' t 34.50 0.0 0.0 222.1 3.3 218.7 3.2 215.5 i . 

34.75 0.0 0.0 215.5 3.2 212.3 3.1 209. 1 I 
i 

I 35.00 0.0 0.0 209.1 3.1 206.0 3.0 202.9 
35.25 0.0 0.0 202.9 3.0 199.9 3.0 196.9 
35.50 0.0 0.0 196.9 3.0 194.0 2.9 191.1 

I '" 35.75 
0.0 0.0 191.1 2.9 188.2 2.8 185.5 

36.00 0.0 0.0 185.5 2.8 182.7 2.7 180.0 
36.25 0.0 0.0 180.0 2.7 177.3 2'.6 174.6 

I 
36.50 0.0 0.0 174.6 2.6 172.0 2.5 169.5 
36.75 0.0 0~0 169.5 2.5 166.9 2.5 164.5 

l 37.00 0.0 0.0 164.5 2.5 162.0 2.4 159.6 ; 

37.25 0.0 0.0 159.6 2.4 157.2 2.3 154.9 t 

I 37.50 0.0 0.0 154.9 2.3 152.6 2.3 150.3 :I 37.75 0.0 0.0 150.3 2.3 148.0 2.2 145.9 
38.00 0.0 0.0 145.9 2.2 143.7 2. 1 141.5 

I 38.25 0.0 0.0 141.5 2.1 139.4 2.1 137.4 
38.50 0.0 0.0 137.4 2.1 135.3 2.0 133.3 
38.75 0.0 0.0 133.3 2.0 131.3 1.9 129.3 

I 
39.00 0.0 0.0 129.3 1.9 127.4 1.9 125.5 
39'. 25 0.0 0.0 125.5 1. 9 123.6 1.8 121.8 
39.50 0.0 0.0 121 .8 1.8 120.0 1.8 118.2 
39.75 0.0 0.0 118.2 1.8 116.4 1.7 114.7 

I 40.00 0.0 0.0 114.7 1.7 113.0 1.'7 111.3 
40.25 0.0 0.0 111.3 1.7 109.6 1 .6 108.0 
40.50 0.0 0.0 108.0 1 .s 106.4 1.6 104.8 

I 
40.75 0,0 0~0 104.8 1.6 103.2 1.5 101.7 
41.00 0.0 0.0 101.7 1.5 100.2 1.5 98.7 
41 .25 0.0 ·0.0 98.7 1.5 97.2 1.4 95.8 
41.50 0.0 0.0 95.8 1 .4 94.4 1 .4 93.0 

I 41.75 0.0 0.0 93.0 1.4 91.6 1.4 90.2 
42.00 0.0 0.0 90.2 1.4 88.9 1.3 87.5 

I 
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I PAGE '1 
LANGLEY & McDONALD, P.C. 

I WILLIAMSBURG, VIRGINIA 
8/23/88 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

i'., 

I BASIN IDENTIFIER 15 AC. LAKE 
POND IDENTIFIER 15 AC. LAKE 
100 YEAR STORM FREQUENCY <CONT'D> 

I 
42.25 0.0 0.0 87.5 1.3 86.2 1.3 84.9 

I 42.50 0.0 0.0 84.9 1.3 a3.7 1.2 82.4 
42.75 0.0 0.0 a2.4 1.2. 81.2 1.2 80.0 
43.00 0.0 0.0 a0.0 1 .2 78.8 1.2 77.6 

I 43.25 0.0 0.0 77.6 1.2 76.5 1.1 75.3 
43.50 0.0 0.0 75.3 1.1 74.2 1.1 73.1 
43.75 0.0 0.0 73.1 1.1 72.0 1.1 , 70.9 

I 
44.00 0.0 0.0 70.9 1.1 69.9 1.0 68.8 
44.25 0.0 0.0 68.8 1.0 67.8 1.0 66.8 
44.50 0.0 0.0 66.8 1.0 65.8 1.0 64.a ' 44.75 0.0 0.0 64.a 1.0 63.9 .9 62.9 

I 45.00 0.0 0.0 62.9 . 9 62.0 =-. 9 61 .1 
45.25 0.0 0.0 61.1 .9 60.1 . 9 59.2 
45.50 0.0 0.0 59.2 .9 5a.4 . 9 57.5 

I ~ 45.75 0.0 0.0 57.5 .9 56.6 .a 55.8 
'it.JI.6.00 0.0 0.0 55.8 .a 55.0 .a 54.1 

46.25 0.0 0.0 54.1 .a 53.3 .a 52.5 

I 
46.50 0.0 0.0 52.5 .a 51.7 .8 51.0 
46.75 0.0 0 •.!3 51.0 .a 50.2 .7 49.5 
47.00 0.0 0.0 49.5 .7 48.7 .7 4a.0 
47.25 0.0 0.0 4a.0 .7 47.3 .7 46.6 

I 47.50 0.0 0.0 46.6 .7 45.9 .7 45.2 
47.75 0.0 0.0 45.2 .7 44.5 .7 43.9 
48.00 0.0 0.0 43.9 .7 43.2 .6 42.6 

I 
48.25 0.0 0.0 42.6 .6 41.9 .6 41.3 
48.50 0.0 0.0 41.3 .6 40.7 .6 40.1 
48.75 0.0 0.0 40.1 .6 39.5 .6 38.9 
49.00 0.0 0.0 38.9 .6 38.3 .6 37.a 

I 49'~ 25 0.0 0.0 37.8 .6 37.2 .6 36.6 
49.50 0.0 0.0 36.6 .6 36.1 .5 35.6 
49.75 0.0 0.0 35.6 .5 35.0 .5 34.5 

I 50.00 0.0 0.0 34.5 .5 34.0 .s 33.5 
50.25 0.0 0.0 33.5 .5 33.0 .5. 32.5 
50.50 0.0 0.0 32.5 .5 32.0 .5 31.5 

I 
50.75 0.0 0;0 31.5 .5 31.1 .5 30.6 
51 .00 0.0 0.0 30.6 .5 30.1 .4 29.7 
51.25 0.0 0.0 29.7 .4 29.2 .4 28.8 
51.50 0.0 0.0 28.8 .4 28.4 .4 28.0 

I 51.75 0.0 0.0 28.0 .4 27.5 .4 27.1 
52.00 0.0 0.0 27.1 .4 26.7 .4 26.3 

I 
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I 
LANGLEY & McDONALD, P.C. 
WILLIAMSBURG , VIRGINIA 
8/23/88 

I 
HYDROLOGIC REPORT FOR 

I POWHATAN 

i. 

I BASIN IDENTIFIER 15 AC. LAKE 
POND IDENTIFIER 15 AC. LAKE 
100 YEAR STORM FREQUENCY <CONT'D) 

I 
I 

52.25 0.0 0.0 26.3 .4 25.9 .4 25.6 
52.50 0.0 0.0 25.6 .4 25.2 .4 24.8 
52.75 0.0 0.0 24.8 .4 24.4 .4 24.1 
53.00 0.0 0.0 24. 1 .4 23.7 .4 23.4 

I 53.25 0.0 0.0 23.4 .4 23.0 .3 22.7 
53.50 0.0 0.0 22.7 .3 22.3 .3 22.0 
53.75 0.0 0.0 22.0 .3 21.7 .3 ' 21.3 

I 
54.00 0.0 0.0 21.3 .3 21.0 .3 20.7 
54.25 0.0 0.0 20.7 .3 20.4 .3 20.1 
54.50 0.0 0.0 20.1 .3 19.8 .3 19.5 ' I 
54.75 0.0 0.0 19.5 .3 19.2 .:3 18.9 
55.00 0.0 0.0 18.9 .3 . 18.6 ·.3 18.4 

.. 55.25 0.0 0.0 18.4 .3 18.1 .3 17.8 
55.50 0.0 0.0 17.8 .3 17.6 .3 17.3 

I ~55.75 0.0 0.0 17.3 .3 17.0 .3 16.8 
'it56. 00 0.0 0.0 18.8 .3 18.5 .2 16.3 

58.25 0.0 0.0 16.3 .2 16.0 .2 15.8 

I 
56.50 0.0 0.0 15.8 .2 15.8 .2 15.3 
56.75 0.0 0.0 15.3 • 2 15.1 .2 14.9 
57.00 0.0 0.0 14.9 .2 14.7 .2 14.4 
57.25 0.0 0.0 14.4 .2 14.2 .2 14.0 

I 57.50 0.0 0.0 14.0 .2 13.8 .2 13.6 
57.75 0.0 0.0 13.6 .2 13.4 . 2 13.2 
58.00 0.0 0.0 13.2 .2 13.0 .2 12.8 

I 58.25 0.0 0.0 12.8 .2 12.6 .2 12.4 
58.50 0.0 0.0 12.4 .2 12.2 . 2 12. I 
58.75 0.0 0.0 12.1 .2 11.9 .2 11.7 

I 
59.00 0.0 0.0 11.7 .2 11.5 .2 11.4 
59·: 25 0.0 0.0 11 .4 .2 11.2 .2 11.0 
59.50 0.0 0.0 11.0 .2 10.9 .2 10.7 
59.75 0.0 0.0 10.7 . 2 10.5 .2 10.4 

I 60.00 0.0 0.0 10.4 .2 10.2 .2' 10. 1 
60.25 0.0 0.0 10.1 .2 9.9 . 1 . 9.8 
60.50 0.0 0.0 9.8 .1 9.6 . 1 9.5 

I 
60.75 0.0 0:0 9.5 .1 9.3 . I 9.2 
61.00 0.0 0.0 9.2 . I 9.1 . I 8.9 
61 .25 0.0 0.0 8.9 • 1 8.8 .I 8.7 
61.50 0.0 0.0 8.7 .I 8.5 .I 8.4 

I 61.75 0.0 0.0 8.4 . I 8.3 . 1 8.2 
62.00 0.0 0.0 8.2 .1 8.0 . 1 7.9 

I 
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I LANGLEY & McDONALD, P.C. 
WILLIAMSBURG, VIRGINIA 1 

8/23/88 

I 
I 

HYDROLOGIC REPORT FOR 

POWHATAN 

I 
~ . 

BAS IN IDENTIFIER 15 AC. LAKE 
POND IDENTIFIER 15 AC. LAKE 

I 
100 YEAR STORM FREQUENCY <CONT'D> 

I 82.25 0.0 0.0 7.9 . 1 7.8 .1 7.7 
62.50 0.0 0.0 7.7 .1 7.6 .1 7.5 
62.75 0.0 0.0 7.5 . 1 7.3 . 1 7.2 

I 63.00 0.0 0 .. 0 7.2 .1 7.1 • 1 7.0 
63.25 0.0 0.0 7.0 . 1 6.9 . 1 6.8 
63.50 0.0 0.0 6.8 .1 6.7 . 1 6.6 

I 
63.75 0.0 0.0 6.6 .1 6.5 ·• f 6.4 
64.00 0.0 0.0 6.4 .1 6.3 .1 6.2 
64.25 0.0 0.0 6.2 .1 6.1 .1 6.0 (4l 
64.50 0.0 0.0 6.0 .1 6.0 .1 5.9 i 

I 64.75 0.0 0.0 5.9 .1 5.8 ~ . 1 5.7 
65.00 0.0 0.0 5.7 .1 5.6 . 1 5.5 
65.25 0.0 0.0 . 5.5 . 1 5.4 .1 5.4 

I 65.50 0.0 0.0 5.4 .1 5.3 .1 5.2 
\1 65.75 0.0 0.0 5.2 . I 5.1 .1 5.0 

66.00 0.0 0.0 5.0 . 1 5.0 .1 4.9 

I 
66.25 0.0 0.0 4.9 . I 4.8 .1 4.8 
66.50 0.0 0.0 4.8 .1 4.7 . 1 4.6 
66.75 0.0 0.0 4.6 .1 4.5 • 1 4.5 
67.00 0.0 0.0 4.5 .I 4.4 • 1 4.3 

I 67.25 0.0 0.0 4.3 . 1 4.3 .1 4.2 
67.50 0.0 0.0 4.2 . 1 4.2 . 1 4.1 
67.75 0.0 0.0 4.1 • 1 4.0 . 1 4.0 

I 
68.00 0.0 0.0 4.0 .1 3.9 .I 3.9 
68.25 0.0 0.0 3.9 .1 3.8 .1 3.7 
68.50 0.0 0.0 3.7 .1 3.7 .1 3.6 
68.75 0.0 0.0 3.6 .1 3.6 .1 3.5 

I 69.00 0.0 0.0 3.5 .1 3.5 .1 3.4 
69.25 0.0 0.0 3.4 . 1 3.4 0.0 3.3 

I 'I 

MAXIMUM OUTFLOW • 80.8 C.F.S. 
MAXIMUM STORAGE • 1 7711 86. 7 CU FT. 

I 
MAXIMUM ELEVATION = 62.8 FEET 

I 
I 
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PAGE 1'2. 
LANGLEY & McDONALD, P.C. 
WILLIAMSBURG, VIRGINIA 
8/23/88 

HYDROLOGIC. REPORT FOR 

POWHATAN 
; . 

I 
I 
I 
I 
I I Nf"LOI~ 

800 r- ··-t-· OUTFLOW 

BASIN 15 AC. LAKE 
POND 15 AC. LAKE 

I 
(j) 640 

I ~ 
480 

I 
I 

G.. 

~ 320 
z 
:J 
0:: 

. 160 

180 YEAR STORM FREQUENCY 

I 
I \J 

0 L.lt_J.-Jb::,,==!:;:;:;:t:::::r:;;d~.::t:::::--·,/L...'.JI._Lt--·-L·-£·-:r:·=-J:· =·C-:I·-:::±:·-=·-t:::i·-=·±::_:·~:r:.:·· 

I 
I 
I 
I 
I 
I 
I 
I 

5 10 15 .20 25 

TIME <HOURS) 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

TIME 
HOUR 

3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
1.9.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 
26.00 

PAGE · /3 
LANGLEY & McDONALD, P.C. 
WILLIAMSBURG, VIRGINIA 
8/23/88 

HYDROLOGIC REPORT FOR 

POWHATAN 

s- c. s. H'YDROGRAPH 

BASIN IDENTIFICATION 3.3 AC. LAKE 
BASIN DISCHARGES INTO 4.7 AC. LAKE 

BASIN AREA = 25.50 ACRES 
BASIN CURVE NUMBER = 83.00 
24-HOUR PRECIPITATION = 8.50 INCHES 
AVERAGE BASIN SLOPE = 4.0 % 

HYDRAULIC LENGTH = 1200.0 FEET 
BASIN LAG = . 17 HOURS 

HYDROGRAPH RUNOFF VALUES 
100 YEAR STORM FREQUENCY 

RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF 
C.F.S. HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. 

0.0 3.25 0.0 3.50 0.0 3.75 0.0 
0.0 4.25 0.0 4.50 . 1 4.75 

.., 
• t.. 

.3 5.25 ~. 4 5.50 .5 5.75 . 6 

.7 6.25 .9 6.50 1. 1 6.75 1.2 

1 .3 7.25 1.4 7.50 1.5 7.75 1 .6 
1. 7 8.25 2.1 8.50 2.5 8.75 2.7 
2.8 9.25 3.2 9.50 3.6 9.75 4.0 
4.4 10.25 5.3 10.50 6.1 10.75 7.6 
8.8 11.25 12.1 11.50 14.7 11.75 45.7 

145. 1 12.25 105.9 12.50 37.7 12.75 22.3 

15.8 13.25 13.0 13.50 11 .3 13.75 9.8 

8.8 14.25 7.3 14.50 6.3 14.75 6.2 
6 •I • t.. 15.25 6.2 15.50 6.2 15.75 6.2 

6.2 16.25 4.9 16.50 3.9 16.75 3.8 

3.7 17.25 3.7 i7.50 3.7 17.75 3.7 
3.7 18.25 3.7 18.50 3.7 18.75 3.7 

3.7 19.25 3.7 19.50 3.6 19.75 3.6 
3.6 20.25 3.1 20.50 2.6 20.75 2.5 
2.5 21 .25 2.5 21.50 2.5 21.75 2.5 
2.5 22.25 2.5 22.50 2.4 22.75 2.4 . ' 
2.4 23.25 2.4 23.50 2.4 23.75 2.4 
2.4 24.25 .5 24.50 0.0 24.75 0.0 
0.0 25.~5 0.0 25.50 0.0 25.75 0.0 
0.0 26.25 0.0 26.50 0.0 26.75 0.0 

., 
r 
,: 

I 

I 
t 

' ~ 
I 
f 

{4!: 
I 

'! .. 

! 
•" i 
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Pf\GE 14-
LANGLEY & McDONALD, P.C. 
WILLIAMSBURG, VIRGINIA 
8/23/88 

HYDROLOGIC REPORT FOR 

POWHATAN 

BASIN 3.3 AC. LAKE 
INTO 4.? AC. LAKE 
100 YEAR STORM FREQUENCY 

0 ~~~~~=±~~i_tL_IL_I~I~~~~~~=±~~~I 
5 10 

TIME 
15 20 

CHOURS) 
25 

. ' 

-------------------...... -~ ............ _ ...... """'-··-.. ,~ 

• 
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I 
I PAGE I~~ 1'5 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 3.3 AC. SUM 

I 
DISCHARGES INTO 4.7 AC. LAKE 

HYDROGRAPH RUNOFF VALUES 
100 YEAR STORM FREQUENCY 

I TIME RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF 
HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. 

I 2.00 0.0 2.25 0.0 2.50 0.0 2.75 0.0 
3.00 0.0 3.25 0.0 3.50 0.0 3.75 .1 
4.00 . I 4.25 .2 4.50 .4 4.75 .6 

I 5.00 .8 5.25 1.1 5.50 1.3 5.75 1.5 
6.00 1.8 6.25 2.2 6.50 2.6 6.75 2.9 
7.00 3.3 7.25 3.6 7.50 4.0 7.75 4.4 

I 8.00 4.7 8.25 5.5 8.50 6.2 8.75 6.7 
9.00 7.3 9.25 8.5 9.50 9.7 9.75 11.0 

10.00 12.3 10.25 14.2 10.50 16.1 10.75 I 9.0 

I 
11.00 22.0 11 .25 27.5 11 .50 33.1 11 . 75 68.9 

·' 12.00 182.7 12.25 166.2 12.50 111.5 12.75 100.9 .. J 

13.00 96.1 13.25 93.8 13.50 92.0 13.75 90.0 
14.00 88.4 14.25 86.3 14.50 84.5 14.75 83.6 

I 15.00 82.8 15.25 81.7 15.50 80.6 15.75 79.6 
16.00 78.5 16.25 76.1 16.50 73.8 16.75 72.4 
17.00 71.0 17.25 69.4 17.50 67.9 17.75 66.4 

I 18.00 65.1 18.25 64.0 18.50 62.8 18.75 61.7 
19.00 60.1 19.25 58.6 19.50 57.0 19.75 55.6 
20.00 54.0 20.25 51.6 20.50 49.3 20.75 47.4 

I 
21.00 45.6 21 .25 43.8 21.50 42.0 21.75 40.3 
22.00 38.7 22.25 37.2 22.50 35.7 22.75 34.4 
23.00 33.1 23.25 31.9 23.50 30.8 23.75 29.8 
24.00 28.8 24.25 25.7 24.50 23.9 24.75 22.4 

I 25.00 21.0 25.25 19.8 25.50 18.8 25.75 17.4 
26.00 18.4 26.25 15.4 26.50 14.5 26.75 13.6 
27.00 12.8 27.25 12.0 27.50 11.4 27.75 10.8 

I 
28.00 10.3 28.25 9.7 28.50 9.2 29,75 8.7 
29.00 9.3 29.25 7.9 29.50 7.4 29.75 7.0 
30.00 6.7 30.25 6.3 30.50 6.0 30.75 5.7 
31.00 5.4 31.25 5.1 31.50 4.9 31.75 4.6 

I 32.00 4.4 32.25 4.2 32.50 4.1 32.75 4.0 
33.00 3.9 33.25 3.8 33.50 3.6 33.75 3.5 
34.00 3.4 34.25 3.3 34.50 3.2 34.75 3.1 

I 35.00 3.0 35.25 3.0 35.50 2.9 35.75 2.8 
36.00 2.7 36.25 2.6 36.50 2.5 36.75 2.5 
37.00 2.4 37.25 2.3 37.50 2.3 37.75 2.2 

I 
38.00 2.1 38.25 2.1 38.50 2.0 38.75 1. 9 
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I 
I PAGE 14- II, 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

HYDROGRAPH RUNOFF VALUES 

I 100 YEAR STORM FREQUENCY < CONT '0 > 

I 39.00 1.9 39.25 f.B 39.50 1.8 39.75 1.7 
40.00 1. 7 40.25 1.6 40.50 1.6 40.75 1.5 
41.00 1.5 41.25 1.4 41.50 1.4 41.75 1.4 

I 
42.00 1.3 42.25 1.3 42.50 I .2 42.75 1.2 
43.00 1 .2 43.25 1.1 43.50 1.1 43.75 1.1 
44.00 1.0 44.25 1 .0 44.50 1.0 44.75 .9 
45.00 .9 45.25 .9 45.50 • 9 45.75 .8 

I 46.00 .8 46.25 .8 46.50 .8 46.75 .7 
47.00 .7 47.25 .7 47.50 .7 47.75 .7 
48.00 .6 48.25 .6 48.50 .6 48.75 .6 

I 49.00 .6 49.25 .6 49.50 .5 49.75 .5 
50.00 .5 50.25 .5 50.50 .5 50.75 .5 
51.00 .4 51 .25 .4 51.50 .4 51.75 .4 

I 
52.00 .4 52.25 .4 52.50 .4 52.75 .4 

·~ 53.00 .4 53.25 .3 53.50 .3 53.75 .3 
54.00 .3 54.25 .3 54.50 .3 54.75 .3 
55.00 .3 55.25 .3 55.50 .3 55.75 .3 

I 56.00 .2 56.25 .2 56.50 .2 56.75 .2 
57.00 ., 57.25 .2 57.50 .2 57.75 .2 . .:.. 
58.00 .2 58.25 .2 58.50 .2 58.75 .2 

I 
59.00 ,., 59.25 .2 59.50 .2 59.75 .2 ... 
60.00 .2 60.25 .1 60.50 .1 60.75 . I 
61.00 . 1 61 .25 . 1 61 .50 .1 61.75 . 1 

I 
62.00 .1 62.25 .1 62.50 . 1 62.75 .1 
63.00 . 1 63.25 . 1 63.50 .1 63.75 . 1 
64.00 .1 64.25 .1 64.50 • 1 64.75 .1 
65.00 . l 65.25 .1 65.50 .1 65.75 . 1 

I 66.00 .l 66.25 .1 66.50 .1 66.75 .1 
67.00 .1 67.25 • 1 67.50 .1 67.75 . 1 
88.00 . 1 68.25 . 1 68.50 .1 68.75 .1 

I 
69.00 .1 69.25 0.0 69.50 0.0 89,75 0.0 
70.00 0.0 70.25 0.0 70.50 0.0 70.75 0.0 

I 
I 
I 
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REPORT 
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PAGE ·· ~· I"] 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

FOR 

AC. SUM 

AC. LAKE 
100 YEAR STORfvl FREQUENCY 

!!Jill!! 

5 10 1 5 20 25 30 35 40 45 50 55 60 65 

TIME (HOURS) 

. ' 
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PAGE .v 18 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

STAGE~ STORAGE & DISCHARGE 

POND IDENTIFIER 3.3 AC. LAKE SUM 

ELEV STORAGE OUTFLOW 25/T+O 
<CU. FT. l <CFS) <CFSl 

44.0 0.0 0.0 0.0 
44.2 29200.0 2.5 67.4 
44.4 58800.0 7.5 138.2 
44.6 88800.0 14.8 212.1 
44.8 119200.0 24.2 289.1 
45.0 150000.0 35.9 369.2 
45.2 181200.0 49.9 452.5 
45.4 212800.0 66.2 539.1 
45.6 244800t0 85. 1 629. 1 
45.8 277200.0 106.5 722 .s 
46.0 310000.0 130.5 819.4 
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PAGE /'1 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

46,... POND IDENTIFIER 3.3 AC~LAKE S ,,/ 
/' 

/' 
- ,/' 

/
/ _/ 

,/ 
./ / _.,,.. 

"" ,... 

/
/"' /'// 

/' 
/ /' 

/" ,/· 
/ /'' 

/" .,/ 
/ /' / . 

/

, ////DISCHARGE 
I/ /./' .. _____ STORAGE 
1/ / 

44 _..,/ I I I I .J 

0 28 56 84 112 140 
0 62200 12 4400 186600 24 8800 31100~ 

DISCHARGE CC f s) 
STORAGE CCu Ft) 

'I 
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I 
I PAGE 20 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

HYOROGRAPH RESERVOIR ROUTING 

I BASIN IDENTIFIER 3.3 AC. SUM 
POND IDENTIFIER 3.3 AC. LAKE SUM 
100 YEAR STORM FREQUENCY 

I 
T I 1 12 25 1/T 01 2S2/T 02 2S2/T 

I 
+02 

---------------------------------------------------------------------

I 3.75 0.0 . 1 0.0 0.0 .1 0.0 .1 
4.00 . l . 1 • 1 0.0 .3 0.0 .3 
4.25 • 1 .2 .3 0.0 .6 0.0 .6 

I 4.50 .2 .4 .6 0.0 1.2 0.0 1.1 
4.75 .4 .6 1.1 0.0 2.1 . 1 2.0 
5.00 .6 .a 2.0 • 1 3.3 .1 3.2 

I 
5.25 .8 1.1 3.2 . 1 5.0 .2 4.8 

.~ 5.50 1.1 1.3 4.8 ., 7.0 .3 6.7 ~~ ... 
5.75 1.3 1.5 6.7 .3 9.3 .3 9.0 
6.00 1.5 I .8 9.0 .3 12.0 .4 11.6 

I 6.25 1.8 2.2 11.6 . 4 15. l .6 14.5 
6.50 2.2 2.6 14.5 .6 18.7 .7 18.0 
6.75 2.6 2.9 18.0 .7 22.8 .a 22.0 

I 7.00 2.9 3.3 22.0 .8 27.3 1.0 26.3 
7.25 3.3 3.6 26.3 1.0 32.3 1 .2 31.1 
7.50 3.6 4.0 31.1 1.2 37.5 I .4 36.2 

I 
7.75 4.0 4.4 36.2 1.4 43.2 1 .6 41 .6 
8.00 4.4 4.7 41.6 1.6 49. I 1.8 47.3 
8.25 4.? 5.5 47.3 1.8 55.7 2.0 53.7 
8.50 5.5 6.2 53.7 2.0 63.2 2.3 60.9 

I 8.75 6.2 6.7 60.9 2.3 71.5 2.8 68.7 
9.00 6.7 7.3 68.7 2.8 80.0 3.4 76.7 
9.25 7.3 8.5 76.7 3.4 89. 1 4.0 85.1 

I 9.50 8.5 9.7 85.1 4.0 99.3 4.7 94.5 
9.75 9.7 11.0 94.5 4.7 110.5 5.5 104.9 

10.00 11.0 12.3 104.9 5.5 122.7 6.4 116.3 

I 
10.25 12.3 14.2 116.3 6.4 136.4 7.4 129.0 
10.50 14.2 16. 1 129.0 7.4 152.0 8.9 143. 1 
10.75 16.1 19.0 143. 1 8.9 169.4 10.6 158.8 
1 1. 00 19.0 22.0 158.8 10.6 189.2 12.5 176.7 

I 11 .25 22.0 27.5 176.7 12.5 213.6 15.0 198.7 
11.50 27.5 33.1 198.7 15.0 244.4 18.7 225.7 
11.75 33.\ 68.9 225.7 18.7 309.0 27.1 281.9 

I 
12.00 68.9 182.7 281.9 27.1 506.4 60.0 446.3 
12.25 182.7 166.2 446.3 60.0 735.2 109.6 625.5 
12.50 166.2 111.5 625.5 109.6 793.6 124.1 669.5 
12.75 111.5 100.9 669.5 124.1 757.8 115.2 642.6 PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 040



I 
I PAGE ,-q Zl 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG I VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 3.3 AC. SUM 

I POND IDENTIFIER 3.3 AC. LAKE SUM 
100 YEAR STORM FREQUENCY < CONT ~ 0 > 

I 
13.00 100.9 96.1 642.6 115.2 724.4 106.9 617.4 

I 
13.25 96.1 93.8 617.4 106.9 700.4 101 .4 599.0 
13.50 93.8 92.0 599.0 101.4 683.4 97.5 585.9 
13.75 92.0 90.0 585.9 97.5 670.3 94.5 575.8 
14.00 90.0 88.4 575.8 94.5 659.7 92. I 567.6 

I 14.25 88.4 86.3 567.6 92.1 650.2 89.9 560.3 
14.50 86.3 84.5 560.3 89.9 641 .2 87.8 553.3 
14.75 84.5 83.6 553.3 87.8 633.6 86.1 547.5 

I 
15.00 83.6 82.8 547.5 86.1 627.8 84.8 543.0 
15.25 82.8 81.7 543.0 84.8 622.7 83.7 539.0 
15.50 81.7 80.6 539.0 83.7 617.6 82.7 534.9 

I 
15.75 80.6 79.6 534.9 82.7 612.5 81.6 530.9 

~ 16.00 79.6 78.5 530.9 81.6 607.4 80.5 526.8 
·~ 16.25 78.5 76.1 526.8 80.5 600.9 79.2 521.7 

16.50 76.1 73.8 521.7 79.2 592.5 77.4 515. 1 

I 16.75 73.8 72.4 515.1 77.4 584.0 75.6 508.4 
17.00 72.4 71.0 508.4 75.6 576.2 74.0 502.2 
17.25 71.0 69.4 502.2 74.0 568.7 72.4 496.2 

I 
17.50 69.4 67.9 496.2 72.4 561.1 70.8 490.3 
17.75 67.9 66.4 490.3 70.8 553.7 69.3 484.4 
18.00 66.4 65.1 484.4 69.3 546.7 67.8 478.9 
18.25 65.1 64.0 478.9 67.8 540.1 66.4 473,7 

I 18.50 64.0 62.8 473.7 66.4 534.0 65.3 468.8 
18.75 62.8 61.7 468.8 65.3 528.0 64.1 463.9 
19.00 61.7 60.1 463.9 64.1 521 .6 62.9 458.7 

I 19.25 60.1 58.6 458.7 62.9 514.5 61.6 452.9 
19.50 58.6 57.0 452.9 61.6 507.0 60.1 446.8 
19.75 57.0 55.6 446.8 60.1 499.3 58.7 440.6 

I 
20.00 55.6 54.0 440.6 58.7 491 .5 57.2 434.3 
20.25 54.0 51.6 434.3 57.2 482.7 55.6 427.1 
20.50 51 .6 49.3 427.1 55.6 472.5 53.6 418.9 
20.75 49.3 47.4 418.9 53.6 462.0 51.7 410.4 

I 21.00 47.4 45.6 410.4 51.7 451 .a 49.7 402.1 
21.25 45.6 43.8 402.1 49.7 441 .8 48.1 393.8 
21.50 43.8 42.0 393.8 48.1 431 .5 46.3 385.2 

I 21.75 42.0 40.3 385.2 46.3 421 .2 44.6 376.6 
22.00 40.3 38.7 376.6 44.6 410.9 42.9 368.1 
22.25 38.7 37.2 368.1 42.9 401.0 41.2 359.6 

I 
22.50 37.2 35.7 359.8 41.2 391.5 39.6 351.9 
22.75 35.7 34.4 351.9 39.6 382.4 38.1 344.3 
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I 
I PAGE 2.2 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

I 
BASIN IDENTIFIER 3.3 AC. SUM 
POND IDENTIFIER 3. 3 AC. LAr:E SUM 
100 YEAR STORM FREQUENCY < CONT '0 > 

I 
23.00 34.4 33. 1 344.3 38.1 373.8 36.6 337.2 

I 
23.25 33.1 31.9 337.2 36.6 365.6 35.3 330.3 
23.50 31.9 30.8 330.3 35.3 357.7 34.2 323.5 
23.75 30.8 29.8 323.5 34.2 349.9 33.1 316.8 
24.00 29.8 28.8 316.8 33.1 342.3 32.0 310.4 

I 24.25 28.8 25.7 310.4 32.0 332.9 30.6 302.3 
24.50 25.7 23.9 302.3 30.6 321 .3 28.9 292.4 
24.75 23.9 22.4 292.4 28.9 309.9 27.2 282.6 

I 25.00 22.4 21.0 282.6 27.2 298.9 25.6 273.2 
25.25 21.0 19.8 273.2 25.6 288.4 24.1 264.3 
25.50 19.8 18.6 264.3 24.1 278.5 22.9 255.6 

I 
25.75 18.6 17.4 255.6 22.9 268.7 21.7 247.0 

' 26.00 17.4 16.4 247.0 21.7 259. 1 20.5 238.6 ~~ 
26.25 16.4 15.4 238.6 20.5 249.9 19.4 230.5 
26.50 15.4 14.5 230.5 19.4 240.9 18.3 222.6 

I 26.75 14.5 13.6 222.6 18.3 232.4 17.3 215.1 
27.00 13.6 12.8 215.1 17.3 224.2 16.3 207.9 
27.25 12.8 12.0 207.9 16.3 216.5 15.3 201.2 

I 
27.50 12.0 11.4 201 .2 15.3 209.3 14.5 194.8 
27.75 11.4 10.8 194.8 14.5 202.6 13.8 188.7 
28.00 10.8 10.3 188.7 13.8 196.0 13.2 182.8 

I 
28.25 10.3 9.7 182.8 13.2 189.5 12.6 177.0 
28.50 9.7 9.2 177.0 12.6 183.4 12.0 171.4 
28.75 9.2 8.7 171.4 12.0 177.4 11.4 166.0 
29.00 8.7 8.3 186.0 11.4 171.7 10.8 160.9 

I 29.25 8.3 7.8 160.9 10.8 168.2 10.3 155.9 
29.50 7.8 7.4 155.9 10.3 160.9 9.7 151.2 
29.75 7.4 7.0 151.2 9.7 155.9 9.3 146.6 

I 
30.00 7.0 6.7 146.6 9.3 151 .1 8.8 142.3 
30.25 6.7 6.3 142.3 8.8 146.5 8.3 138.2 
30.50 6.3 6.0 138.2 8.3 142.2 7.9 134.3 
30.75 6.0 5.7 134.3 7.9 138.0 7.5 130.5 

I 31.00 5.7 5.4 130.5 7.5 134.1 7.2 126.8 
31.25 5.4 5.1 126.8 7.2 130.1 8.9 123.2 
31.50 5.1 4.8 123.2 6.9 126.2 8.7 119.5 

I 31.75 4.8 4.6 119.5 6.7 122.3 6.4 115.9 
32.00 4.6 4.4 115.9 6.4 118.4 6.1 112.3 
32.25 4.4 4.2 112.3 6.1 114.8 5.9 109.0 

I 
32.50 4.2 4.1 109.0 5.9 111.5 5.6 105.9 
32.75 4.1 4.0 105.9 5.6 108.3 5.4 103.0 

PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 042



I 
I PAGE i..'./ 2.3 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 3.3 AC. SUM 

I POND IDENTIFIER 3.3 AC. LAKE SUM 
100 YEAR STORM FREQUENCY < CONT '0 > 

I 
33.00 4.0 3.9 103.0 5.4 105.4 5.2 100.2 

I 
33.25 3.9 3.8 100.2 5.2 102.7 5.0 97.7 
33.50 3.8 3.6 97.7 5.0 100.1 4.8 95.3 
33.75 3.6 3.5 95.3 4.8 97.7 4.6 93.1 
34.00 3.5 3.4 93.1 4.6 95.4 4.5 90.9 

I 34.25 3.4 3.3 90.9 4.5 93.2 4.3 88.9 
34.50 3.3 3.2 88.9 4.3 91.2 4.2 87.0 
34.75 3.2 3.1 87.0 4.2 89.2 4.0 85.2 

I 
35.00 3.1 3.0 85.2 4.0 87.3 3.9 83.5 
35.25 3.0 3.0 83.5 3.9 85.6 3.8 81 .8 
35.50 3.0 2.9 81.8 3.8 83.9 3.6 80.2 
35.75 2.9 2.8- 80.2 3.6 82.2 3.5 78.7 

I ~ 36.00 2.8 2.7 78.7 3.5 80.6 3.4 77.2 
36.25 2.7 2.6 77.2 3.4 78. I 3.3 75.8 
36.50 2.6 2.5 75.8 3.3 77.7 3.2 74.5 

I 36.75 2.5 2.5 74.5 3.2 76.3 3.1 73.2 
37.00 2.5 2.4 73.2 3.1 74.9 3.0 71.9 
37.25 2.4 2.3 71.9 3.0 73.6 2.9 70.7 

I 
37.50 2.3 2.3 70.7 2.9 72.4 2.8 69.6 
37.75 2.3 ..., ,., 69.6 2.8 71.2 2.7 68.4 (...t:.. 

38.00 2.2 2.1 68.4 2.7 70.0 2.7 67.3 
38.25 2.1 2.1 67.3 2.7 68.9 2.6 66.3 

I 38.50 2.1 2.0 66.3 2.6 67.8 2.5 65.3 
38.75 2.0 1.9 65.3 2.5 66.7 2.4 64.3 
39.00 1.9 1.9 64.3 2.4 65.7 2.4 63.3 

I 39.25 1. 9 1.8 63.3 2.4 64.6 2.4 62.2 
39.50 1 .8 1.8 62.2 2.4 63.4 2.3 61.1 
39.75 1.8 1.7 61.1 2.3 62.3 2.3 60.0 

I 
40.00 1. 7 1.7 60.0 2.3 61.1 . ' 2.2 58.9 
40.25 1.7 1.6 58.9 2.2 59.9 2.2 57.7 
40.50 1.6 1.6 57.7 2.2 58.7 2.2 56.6 
40.75 1 . 6 1.5 56.6 2.2 57.5 2.1 55.4 

I 41,00 1.5 1.5 55.4 2 .I 56.3 2.1 54.2 
41.25 1.5 1.4 54.2 2.1 55.1 2.0 53. 1 
41.50 1.4 1.4 53. 1 2.0 53.9 2.0 51.9 

I 41.75 1. 4 1 .4 51.9 2.0 52.7 1.9 50.7 
42.00 1.4 1.3 50.7 1.9 51.5 1.9 49.6 
42.25 1 .3 1.3 49.6 1.9 50.3 1.8 48.5 

I 
42.50 1.3 I .2 48.5 1.8 49.1 1.8 47.3 
42.75 1.2 1.2 47.3 1 .8 48.0 1.8 46.2 
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I 
I PAGE / .. ~ 2-4-

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 3.3 AC. SUM 
POND I DENT! F I ER 3.3 AC. LAKE SUM 
100 YEAR STORM FREQUENCY ( CONT 'D > 

I 
43.00 1.2 1.2 46.2 1 .8 46 .a 1.7 45.1 

I 
43.25 1.2 1 .1 45.1 1. 7 45.7 I. 7 44.0 
43.50 1.1 1.1 44.0 1.7 44.6 1.6 42.9 
43.75 1.1 1.1 42.9 1.6 43.4 1.6 41.9 
44.00 1.1 1.0 41.9 1.6 42.4 1.6 40.8 

I 44.25 1.0 1.0 40.8 1.6 41 .3 1.5 39.8 
44.50 1.0 1.0 39.8 1.5 40.2 1.5 38.8 
44.75 1.0 . 9 38.8 1.5 39.2 1 .4 37.8 

I 45.00 • 9 . 9 37.8 1.4 38.2 1 .4 36.8 
45.25 • 9 . 9 36.8 1.4 37.2 1.4 35.8 
45.50 .9 . 9 35.8 1.4 36.2 1.3 34.9 

I 
45.75 .9 .8 34.9 1.3 35.3 1.3 34.0 

\J 46.00 .8 .B 34.0 I .3 34.3 1 .3 33.1 
46.25 .8 .8 33.1 1.3 33.4 1.2 32.2 
46.50 .8 .8 32.2 1 .2 32.5 1 .2 31.3 

I 46.75 .8 .7 31 .3 1.2 31.6 1.2 30.5 
47.00 .7 .7 30.5 1.2 30.8 1 .1 29.7 
47.25 .7 .7 29.7 1.1 29.9 1.1 za.a 

I 47.50 .7 .7 28.8 1.1 29.1 1.1 28.1 
47.75 .7 .7 28.1 1.1 28.3 I .0 27.3 
48.00 .7 .6 27.3 1.0 27.6 1.0 26.5 

I 
4a.25 .6 .6 26.5 1.0 26.8 1.0 25.8 
48.50 .6 .6 25.8 1.0 26.0 1.0 25. 1 
48.75 .6 .6 25.1 1.0 25.3 • 9 24.4 
49.00 .6 .6 24.4 ·. 9 24.6 • 9 23.7 

I 49.25 .6 .6 23.7 . 9 23.9 .9 23. t 
49.50 .6 .s 23.1 .9 23.3 .9 22.4 
49.75 .5 .5 22.4 . 9 22.6 .8 21.8 

I 50.00 c::: .5 21.8 .8 22.0 .8 21.2 ..... 
50.25 .5 .5 21.2 .8 21.3 .a 20.6 
50.50 .5 .5 20.6 .a 20.7 .8 20.0 
50.75 .5 .5 20.0 .a 20.2 .7 19.4 

I 51.00 .5 .4 19.4 .7 19.6 .7 18.9 
51.25 .4 .4 18.9 .7 19.0 .7 18.3 
51.50 .4 .4 18.3 .7 18.5 .7 17.8 

I 51.75 .4 .4 17.8 .7 18.0 .7 17.3 
52.00 .4 . 4 17.3 .7 17.4 .6 16.8 
52.25 . 4 .4 16.8 .6 16.9 .6 16.3 

I 
52.50 .4 .4 16.3 .6 18.5 .6 15.8 
52.75 .4 .4 15.8 .6 16.0 .6 15.4 
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I 
I PAGE Z5 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
8/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 3.3 AC. SUM 
POND IDENTIFIER 3. 3 AC .. LAKE SUM 
100 YEAR STORM FREQUENCY < CONT 'D > 

I 
53.00 .4 .4 15.4 .6 15.5 .6 15.0 

I 
53.25 .4 .3 15.0 .6 15.1 .6 14.5 
53.50 .3 .3 14.5 .6 14.6 .5 14.1 
53.75 .3 .3 14. 1 .5 14.2 .5 13.7 
54.00 .3 .3 13.7 .5 13.8 .5 13.3 

I 54.25 .3 .3 13.3 .5 13.4 .5 12.9 
54.50 .3 .3 12.9 .5 13.0 .5 12.5 
54.75 .3 .3 12.5 .5 12.6 .5 12.2 

I 55.00 .3 .3 12.2 .5 12.3 .4 11.8 
55.25 .3 .3 11.8 .4 11.9 .4 11.5 
55.50 .3 .3 11.5 .4 11.6 . 4 11. 1 
55.75 ':7. .3 11. 1 .4 11.2 .4 10.8 

I 
,.;; 

,I 56.00 .3 .2 10.8 .4 10.9 .4 10.5 ilt; 
56.25 . 2 • 2 10.5 .4 10.6 .4 10.2 
56.50 .2 .2 10.2 .4 10.3 .4 9.9 

I 56.75 .2 ? 9.9 .4 10.0 .4 9.6 .... 
57.00 .2 .2 9.6 .4 9.7 .4 9.3 
57.25 .2 • 2 9.3 .4 9.4 .3 9.1 

I 57.50 "" .2 9. 1 .3 9.1 .3 8.8 .~ 

57.75 .2 .2 8.8 .3 8.9 .3 8.5 
58.00 .2 .2 8.5 .3 8.6 .3 8.3 
58.25 . 2 ? 8.3 .3 8.3 .3 8.0 

I 
.... 

58.50 • 2 .2 8.0 .3 8.1 .3 7.8 
58.75 .2 . 2 7.8 .3 7.9 .3 7.6 
59.00 .2 .2 7.6 .3 7.6 .3 7.4 

I 59.25 . 2 .2 7.4 .3 7.4 .3 7.1 
59.50 ? .2 7.1 .3 7.2 .3 6.9 .... 
59.75 .2 .2 6.9 .3 7.0 .3 6.7 

I 60.00 .2 .2 6.7 .3 6.8 . ' .2 6.5 
80.25 .2 . 1 6.5 .2 6.6 .2 6.3 
60.50 • 1 .1 6.3 .2 6.4 . 2 6.2 

I 
60.75 • T .1 6.2 .2 6.2 .2 6.0 
61 .00 . 1 . 1 6.0 . 2 6.0 .2 5.8 
61 .25 • 1 .1 5.8 ., 5.8 .2 5.6 . '-
61 .50 .1 .I 5.6 .2 5.7 . 2 5.5 

I 61.75 .1 . 1 5.5 .2 5.5 .2 5.3 
62.00 • 1 .1 5.3 .2 5.3 .2 5.1 
62.25 • 1 • 1 5.1 • 2 5.2 .2 5.0 

I 
62.50 .1 • 1 5.0 .2 5.0 .2 4.8 
62.75 .1 .1 4.8 .2 4.9 .2 4.7 
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I 
I PAGE Vt z." 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 3.3 AC. SUM 
POND IDENTIFIER 3.3 AC. LAKE SUM 
100 YEAR STORM FREQUENCY < CONT '0) 

I 
63.00 • 1 .1 4.7 .2 4.7 . 2 4.6 

I 
63.25 • 1 .1 4.6 .2 4.6 .2 4.4 
63.50 • 1 • 1 4.4 .2 4.5 .2 4.3 
63.75 .1 .1 4.3 .2 4.3 .2 4.2 
64.00 .1 . l 4.2 .2 4.2 .2 4.0 

I 64.25 • 1 '1 4.0 .2 4. 1 • 1 3.9 
64.50 • 1 • 1 3.9 '1 4.0 . 1 3.8 
64.75 .1 • 1 3.8 '1 3.8 .1 3.7 

I 65.00 .1 '1 3.7 • 1 3.7 .1 3.6 
65.25 .1 . 1 3.6 .1 3.6 .1 3.5 
65.50 • 1 • 1 3.5 . 1 3.5 • 1 3.4 

I 
65.75 .1 • 1 3.4 .1 3.4 .1 3.3 

,I 66.00 • 1 • 1 3.3 .1 3.3 . I 3.2 .J 
66.25 • 1 . I 3.2 • 1 3.2 • 1 3.1 
66.50 • 1 . 1 3.1 .1 3.1 .1 3.0 

I 66.75 .1 .1 3.0 .1 3.0 .1 2.9 
67.00 • 1 '1 2.9 .1 2.9 .I 2.8 
67.25 .1 • 1 2.8 .1 2.8 • 1 2.7 

I 67.50 .1 . 1 2.7 .1 2.8 . 1 2.7 
67.75 .1 • 1 2.7 .I 2.7 • 1 2.6 
68.00 . 1 . 1 2.6 .1 2.6 • 1 2.5 

I 
68.25 , I .I 2.5 .1 2.5 . I 2.4 
68.50 • 1 .1 2.4 .1 2.5 .1 2.4 
68.75 • 1 .1 2.4 .I 2.4 . I 2.3 
69.00 .1 .1 2.3 . 1 2.3 • 1 2.2 

I 69.25 .1 0.0 2.2 .1 2.2 .1 2.2 
69.50 0.0 0.0 2.2 • 1 2.1 . 1 2.0 
69.75 0.0 0.0 2.0 • 1 2.0 . 1 1.9 

I 70.00 0.0 0.0 1.9 . 1 1.8 .1 1.8 
70.25 0.0 0.0 1.8 .1 1.7 .1 1.6 
70.50 0.0 0.0 1.6 .1 1.6 .1 1.5 
70.75 0.0 0.0 1.5 .1 1.5 . 1 1.4 

I 71.00 0.0 0.0 1.4 .1 1.3 0.0 1.3 

I MAXIMUM OUTFLOW = 124.1 C.F.S. 
MAXIMUM STORAGE = 301275.6 CU FT. 
MAXIMUM ELEVATION = 45.9 FEET 

I 
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PAGE 1-7 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
8/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

l 
i 

</ 

INFLOI~ BAS IN 3. 3 AC. SU~1 

OUTFLOW POND 3. 3 AC. LAKE SUM 
100 YEAR STORM FREQUENCY 
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I 
I PAGE .,, "2.8 

LANGLEY & McDONALD P;C. 
WILLIAMSBURG, VIRGINIA 

I 
6/27/89 

I HYDROLOGIC REPORT FOR 

POWHATAN 

I s. c- s . HYDROGRAPH 

BASIN IDENTIFICATION 4.7 AC. LAKE 

I BASIN DISCHARGES INTO TRIBUTARY OF POWHATAN CREEK 

BASIN AREA "" 21 .30 ACRES 

I BASIN CURVE NUMBER = 87.00 
24-HOUR PRECIPITATION • 8.50 INCHES 
AVERAGE BASIN SLOPE "" 3.8 % 

I 
HYDRAULIC LENGTH .. 1200.0 FEET 
BASIN LAG .. .17 HOURS 

HYDROGRAPH RUNOFF VALUES 

I 100 YEAR STORM FREQUENCY 

TIME RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF 

I HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. 

2.00 0.0 2.25 0.0 2.50 0.0 2.75 0.0 

I 
3.00 0.0 3.25 0.0 3.50 .1 3.75 .2 

~ 4.00 .2 4.25 .4 4.50 .s 4.75 .s 
5.00 .7 5.25 .8 5.50 .a 5.75 .9 
6.00 1.0 8.25 1.2 6.50 1. 4 6.75 1.5 

I 7.00 1.6 7.25 1.7 7.50 1.8 7.75 1.9 
8.00 1.9 8.25 2.4 8.50 2.8 8.75 2.9 
9.00 3.0 9.25 3.4 9.50 3.7 9.75 4. 1 

I 
10.00 4.5 10.25 5.3 10.50 6.0 10.75 7.4 
11.00 8.5 11 .25 11.5 11.50 13.9 11.75 41.2 
12.00 126.7 12.25 94.4 12.50 33.3 12.75 19.5 
13.00 13.6 13.25 11.2 13.50 9.7 13.75 8.4 

I 14.00 7.5 14.25 6.3 14.50 5.4 14.75 5.3 
15.00 5.3 15.25 5.3 15.50 5.3 15.75 5.3 
16.00 5.3 16.25 4.2 16.50 3.3 16.75 3.2 

I 17.00 3.2 17.25 3.2 17.50 3.2 17.75 3.2 
18.00 3.2 18.25 3.1 18.50 3.1 18.75 3.1 
19.00 3.1 19.25 3.1 19.50 3. 1 19.75 3.1 

I 
20.00 3.1 20.25 2.6 20.50 2.2 20,75 2.1 
21 .00 2.1 21 .25 2.1 21 .50 2.1 21.75 2. l 
22.00 2.1 22.25 2.1 22.50 2.1 22.75 2.1 
23.00 2. I 23.25 2.0 23.50 2.0 23.75 2.0 

I 24.00 2.0 24.25 .4 24.50 0.0 24.75 0.0 
25.00 0.0 25.25 0.0 25.50 0.0 25.75 0.0 
26.00 0.0 26.25 0.0 26.50 0.0 26.75 0.0 

I 
I 
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PAGE : 1 1.. 1 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
G/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

BASIN 4.? RC. LAKE 
200 INTO TRIBUTARY OF POWHA 

100 YEAR STORM FREQUENCY 
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I 
I PAGE . ,·· 30 1..' 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 4.7 AC. SUM 

I 
DISCHARGES INTO TRIBUTARY OF POWHATAN CREEK 

HYDROGRAPH RUNOFF VALUES 
100 YEAR STORM FREQUENCY 

I TIME RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF 
HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. 

I 2.00 0.0 2.25 0.0 2.50 0.0 2.75 0.0 
3.00 0.0 3.25 0.0 3.50 .1 3.75 .2 
4.00 .2 4.25 .4 4.50 .5 4.75 .7 

I 5.00 .a 5.25 .9 5.50 1 .1 5.75 1.3 
6.00 1.4 6.25 1.8 6.50 2.1 6.75 2.4 
7.00 2.6 7.25 2.9 7.50 3.2 7.75 3.4 

I 8.00 3.7 8.25 4.4 8.50 5.1 8.75 5.7 
9.00 S.4 9.25 7.4 9.50 8.5 9.75 9.7 

10.00 10.9 10.25 12.7 10.50 14.9 10.75 18.0 

I 
11 .00 21.0 11 .25 26.4 11.50 32.6 11.75 68.3 

~ 12.00 186.7 12.25 204.0 12.50 157.4 12.75 134.7 
13.00 120.6 13.25 112.6 13.50 107.2 13.75 102.9 
14.00 99.6 14.25 96.2 14.50 93.2 14.75 91.4 

I 15.00 90.1 15.25 89.0 15.50 87.9 15.75 86.9 
16.00 85.8 16.25 83.3 16.50 80.7 16.75 78.8 
17.00 77.2 17.25 75.6 17.50 74.0 17.75 72.4 

I 18.00 71.0 1 B .25 69.6 18.50 68.4 18.75 67.3 
19.00 66.0 19.25 64.7 19.50 63.2 19.75 61 .8 
20.00 60.3 20.25 58.2 20.50 55.8 20.75 53.8 

I 
21.00 51.9 21 .25 50.2 21 .50 48.5 21.75 46.7 
22.00 45.0 22.25 43.3 22.50 41.7 22.75 40.2 
23.00 38.7 23.25 37.4 23.50 36.2 23.75 35.1 
24.00 34.0 24.25 31.0 24.50 28.9 24.75 27.2 

I 25.00 25.6 25.25 24.1 25.50 22.9 25.75 21.7 
26.00 20.5 26.25 19.4 26.50 18.3 26.75 17.3 
27.00 16.3 27.25 15.3 27.50 14.5 27.75 13.8 

I 
28.00 13.2 28.25 12.6 28.50 12.0 29,75 11.4 
29.00 10.8 29.25 10.3 29.50 9.7 29.75 9.3 
30.00 8.8 30.25 8.3 30.50 7.9 30.75 7.5 
31 .00 7.2 31 .25 6.9 31.50 6.7 31.75 6.4 

I 32.00 6.1 32.25 5.9 32.50 5.6 32.75 5.4 
33.00 5.2 33.25 5.0 33.50 4.8 33.75 4.6 
34.00 4.5 34.25 4.3 34.50 4.2 34.75 4.0 

I 35.00 3.9 35.25 3.8 35.50 3.6 35.75 3.5 
36.00 3.4 36.25 3.3 36.50 3.2 36.75 3.1 
37.00 3.0 37.25 2.9 37.50 2.8 37.75 2.7 

I 
38.00 2.7 38.25 2.6 38.50 2.5 38.75 2.4 
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I PAGE )'f'3/ 

LANGLEY & McDONALD P.C. 

I 
WILLIM1SBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHf~TAN 

HYDROGRAPH RUNOFF VALUES 

I 100 YEAR STORM FREQUENCY ( CONT 'D) 

I 39.00 2.4 39.25 2.4 39.50 2.3 39.75 2.3 
40.00 2.2 40.25 2.2 40.50. 2.2 40.75 2.1 
41.00 2.1 41 .25 2.0 41.50 2.0 41.75 1.9 

I 
42.00 1. 9 42.25 1.8 42.50 1.8 42.75 1.8 
43.00 1. 7 43.25 1.7 43.50 1 .s 43.75 1.6 
44.00 1.6 44.25 1.5 44.50 1.5 44.75 1 .4 
45.00 1.4 45.25 1.4 45.50 1.3 45.75 1.3 

I 46.00 1.3 46.25 1 .2 46.50 1 .2 46.75 1.2 
47.00 1.1 47.25 1.1 47.50 1.1 47.75 1.0 
48.00 1.0 48.25 1.0 48.50 1.0 48.75 . 9 

I 
49.00 . 9 49.25 . 9 49.50 .9 49.75 .8 
50.00 .8 50.25 .8 50.50 .8 50.75 .7 
51 .00 .7 51 .25 .7 51 .50 .7 51.75 .7 

I 
52.00 .8 52.25 .6 52.50 .6 52.75 .6 

~~ 53.00 .6 53.25 .6 53.50 .5 53.75 .5 
54.00 .5 54.25 .5 54.50 .5 54.75 .5 
55.00 .4 55.25 .4 55.50 .4 55.75 .4 

I 56.00 .4 56.25 .4 56.50 .4 56.75 . 4 
57.00 .4 57.25 .3 57.50 .3 57.75 .3 
58.00 .3 58.25 .3 58.50 . 3 58.75 .3 

I 
59.00 .3 59.25 .3 59.50 .3 59.75 .3 
60.00 .2 60.25 .2 60.50 .2 60.75 .2 
61.00 .2 61 .25 .2 61 .50 .2 61.75 .2 
62.00 .2 62.25 .2 62.50 .2 62.75 .2 

I 63.00 . 2 63.25 .2 63.50 .2 63.75 ., . '-
64.00 ':' 64.25 .1 84.50 .1 64.75 .1 .... 
65.00 . I 65.25 . 1 85.50 .1 65.75 • 1 

I 66.00 • 1 66.25 .1 66.50 .1 66.75 • 1 
67.00 .1 67.25 .1 67.50 .1 67.75 . 1 
68.00 • 1 68.25 . 1 68.50 • 1 68.75 . 1 

I 
69.00 . 1 69.25 . 1 69.50 . I 69r75 . I 
70.00 • 1 70.25 .1 70.50 . 1 70.75 . 1 
71.00 0.0 71 .25 0.0 71.50 0.0 71.75 0.0 
72.00 0.0 72.25 0.0 72.50 0.0 72.75 0.0 

I 
I 
I 
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PAGE 3 2. 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

-

\ 

\..\ 

""'"" ~~ 

BASIN 4.? AC. SUM 
INTO TRIBUTARY OF POWHA 
100 YEAR STORM FREQUENCY 

5 101520253035404550556065?0 

. TIME C HOURS) 
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PAGE ~ _ 3.3 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

STAGE~ STORAGE & DISCHARGE 

POND IDENTIFIER 4.7 AC. LAKE SUM 

ELEV 

40.0 
40.2 
40.4 
40.6 
40.8 
41.0 
41 .2 
41.4 
41.8 
41.8 
42.0 

STORAGE 
<CU. FT. ) 

0.0 
40600.0 
82400.0 

125400.0 
189600.0 
215000.0 
261400.0 
308600.0 
356600,0 
405400.0 
455000.0 

OUTFLOW 
<CFS> 

0.0 
4.8 

14.0 
26.7 
42.5 
61.5 
83.5 

108.7 
136.9 
168.3 
202.9 

2S/T+O 
<CFS> 

0.0 
95.0 

197. 1 
305.3 
419.4 
539.3 
664.4 
794.4 
929.3 

1069.2 
1214.0 
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PAGE ;' ( '34 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

42 ,... POND IDENTIFIER 4. 7 AC. LAK~-·-

/"" //' 
./ _,,/ 

,./"' ,....-
/ ./ 

/
./ .//, . 

/
/ ,/.,...~· 

. /' 
....... · 

----
,/ 

.. /~ .,..,.· 
_,./ .,~ 

,/ ..• /'/ 
~ /' 

,/ .... ·· 
// /./..- DISCHARGE 

I _,./ ··-·-·· STORAGE 
I ./' • 

i/ / 
4 8 v .... -·' L .......__..__...._j,__ I 

0 42 84 126 168 
0 91200 18 2400 273600 36 4800 

DISCHARGE CC f s) 
STORAGE CCu Ft) 

. ' 

210 
45600~ 
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I PAGE ."'>3 35 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

HYDROGRAPH RESERVOIR ROUTING 

I BASIN IDENTIFIER 4.7 AC. SUM 
POND IDENTIFIER 4.7 AC. LAKE SUM 
100 YEAR STORM FREQUENCY 

I 
T I 1 I2 251 IT .01 252/T 02 252/T 

I 
+02 

---------------------------------------------------------------------

I 3.50 0.0 .1 0.0 0.0 .1 0.0 . 1 
3.75 . I .2 . 1 0.0 .3 0.0 .3 
4.00 .2 .2 .3 0.0 .7 0.0 .7 

I 4.25 .2 .4 .7 0.0 1.2 .1 1.2 
4.50 .4 .5 1.2 .I 2.0 .1 1.9 
4.75 .5 .7 1.9 . I 3.0 .2 2.8 

I 
5.00 .7 .8 2.8 .2 4.1 .2 3.9 

~ 5.25 .8 . 9 3.9 • 2 5.5 .3 5.2 
5.50 . 9 1.1 5.2 .3 7.0 .3 6.6 
5.75 1.1 1.3 6.6 .3 8.6 .4 8 ? .... 

I 6.00 1.3 1.4 8.2 .4 10.5 .5 9.9 
6.25 1.4 1.8 9.9 .5 12.6 .6 12.0 
6.50 1.8 2.1 12.0 .6 15.2 .8 14.4 

I 6.75 2.1 2.4 14.4 . 8 18. 1 . 9 17.2 
7.00 2.4 2.6 17.2 . 9 21.3 1.1 20.2 
7.25 2.6 2.9 20.2 1.1 24.7 I .2 23.4 

I 
7.50 2.9 3.2 23.4 1.2 28.2 1.4 26.8 
7.75 3.2 3.4 26.8 1. 4 32.0 1.6 30.4 
8.00 3.4 3.7 30.4 1.6 35.9 1.8 34.1 
8.25 3.7 4.4 34.1 1.8 40.4 2.0 38.4 

I 8.50 4.4 5.1 38.4 2.0 45.9 2.3 43.6 
8.75 5.1 5.7 43.6 2.3 52.0 2.6 49.4 
9.00 5.7 6.4 49.4 2.6 58.8 3.0 55.9 

I 9.25 6.4 7.4 55.9 3.0 66.7 3.3 63.3 
9.50 7.4 8.5 63.3 3.3 75.9 3.8 72.1 
9.75 8.5 9.7 72.1 3.8 86.4 4.3 82.1 

I 
10.00 9.7 10.9 82.1 4.3 98.3 5.1 93.3 
10.25 10.9 12.7 93.3 5.1 111 .a 6.3 105.5 
10.50 12.7 14.9 105.5 6.3 126.7 7.6 119. I 
10.75 14.9 18.0 1 I 9.1 7.6 144.3 9.2 135.0 

I 11.00 18.0 21.0 135.0 9.2 164.8 It . 1 153.7 
11 .25 21.0 26.4 153.7 11. 1 190.1 13.4 176.7 
11.50 26.4 32.6 176.7 13.4 222.3 17.0 205.4 

I 
11.75 32.6 68.3 205.4 17.0 289.4 24.8 264.6 
12.00 68.3 186.7 264.6 24.8 494.9 54.5 440.4 
12.25 186.7 204.0 440.4 54.5 776.7 105.2 671.5 
12.50 204.0 157.4 671 .5 105.2 927.6 136.5 791 .1 PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 055



I 
I PAGE ·~ "'.: ·~ (., 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 4.7 AC. SUM 
POND IDENTIFIER 4.7 AC. LAKE SUM 
100 YEAR STORM FREQUENCY (CONTI D) 

I 
12.75 157.4 134.7 791. I 136.5 946.7 140.8 805.9 

I 
13.00 134.7 120.6 805.9 140.8 920.4 135.0 785.4 
13.25 120.6 112.6 785.4 135.0 883.5 127.3 756.2 
13.50 112.6 107.2 756.2 127.3 848.7 120.0 728.7 
13.75 107.2 102.9 728.7 120.0 818.8 113.8 705.0 

I 14.00 102.9 99.6 705.0 113.8 793.8 108.5 685.3 
14.25 99.6 96.2 685.3 108.5 772.5 104.4 668. 1 
14.50 96.2 93.2 668.1 104.4 753.1 100.7 652.5 

I 14.75 93.2 91.4 652.5 100.7 736.5 97.4 639.0 
15.00 91.4 90.1 639.0 97.4 723.1 94.9 628.2 
15.25 90. 1 89.0 628.2 94.9 712.5 92.8 619.7 

I 
15.50 89.0 87.9 619.7 92.8 703.8 91.1 612.7 

\, 15.75 87.9 86.9 612.7 91.1 696.3 89.7 606.7 
16.00 88.9 85.8 606.7 89.7 689.6 88.4 601 .2 
16.25 85.8 83.3 601.2 88.4 681.9 86.9 595.0 

I 16.50 83.3 80.7 595.0 86.9 872.2 85.0 587.2 
16.75 80.7 78.8 587.2 85.0 661.7 83.0 578.6 
17.00 78.8 77.2 578.8 83.0 651.6 81.3 570.3 

I 
17.25 77.2 75.6 570.3 81.3 641 .8 79.5 582.3 
17.50 75.6 74.0 562.3 79.5 632.3 77.9 554.5 
17.75 74.0 72.4 554.5 77.9 623.0 76.2 546.8 
18.00 72.4 71.0 546.8 76.2 614.0 74.6 539.3 

I 18.25 71.0 69.6 539.3 74.6 605.2 73.1 532.1 
18.50 69.6 68.4 532.1 73.1 597.0 71.7 525.3 
18.75 68.4 67.3 525.3 71.7 589.3 70.3 519.0 

I 19.00 67.3 66.0 519.0 70.3 582.0 69.0 513.0 
18.25 . 66.0 64.7 513.0 69.0 574.7 67.7 507.0 
19.50 64.7 63.2 507.0 67.7 567.1 66.4 500.7 

I 
19.75 63.2 61.8 500.7 66.4 559.4 . ' 65.0 494.3 
20.00 61.8 60.3 494.3 65.0 551 .4 63.6 497.8 
20.25 60.3 58.2 487.8 63.6 542.6 62.1 480.6 
20.50 58.2 55.8 480.6 62.1 532.5 60.4 472.1 

I 20.75 55.8 53.8 472.1 60.4 521 .3 58.6 462.6 
21.00 53.8 51.9 462.6 58.6 509.7 56.8 452.9 
21 .25 51.9 50.2 452.9 56.8 498. 1 55.0 443.1 

I 21.50 50.2 48.5 443.1 55.0 486.8 53.2 433.6 
21.75 48.5 46.7 433.6 53.2 475.6 51.4 424.2 
22.00 46.7 45.0 424.2 51 .4 464.4 49.6 414.8 

I 
22.25 45.0 43.3 414.8 49.8 453.4 47.9 405.5 
22.50 43.3 41.7 405.5 47.9 442.6 46.2 396.4 
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I PAGE :::::5 ?7 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 4.7 AC. SUM 
POND I DENT! F I ER 4.7 AC. LAKE SUM 
100 YEAR STORM FREQUENCY < CONT 'D > 

I 
22.75 41.7 40.2 396.4 46.2 432.0 44.5 387.5 

I 
23.00 40.2 38.7 387.5 44 .. 5 421 .8 42.9 378.9 
23.25 38.7 37.4 378.9 42.9 412.1 41.5 370.6 
23.50 37.4 36.2 370.6 41.5 402.7 40.2 362.5 

I 
23.75 36.2 35.1 362.5 40.2 393.6 38.9 354.7 
24.00 35.1 34.0 354.7 38.9 384.8 37.7 347.1 
24.25 34.0 31.0 347 .I 37.7 374.3 36.3 338.0 
24.50 31.0 28.9 338.0 38.3 361.7 34.5 327.2 

I 24.75 28.9 27.2 327.2 34.5 348.9 32.7 316. 1 
25.00 27.2 25.6 316.1 32.7 336.3 31.0 305.3 
25.25 25.6 24.1 305.3 31.0 324.1 29.3 294.8 

I 
25.50 24.1 22.9 294.8 29.3 312.5 27.7 284.9 

I 25.75 22.9 21.7 284.9 27.7 301 .8 26.3 275.6 . .., 
26.00 21.7 20.5 275.6 26.3 291 .5 25.1 266.5 
26.25 20.5 19.4 266.5 25.1 281 .4 23.9 257.5 

I 26.50 19.4 18.3 257.5 23.9 271 .3 22.7 248.6 
26.75 18.3 17.3 248.6 22.7 261.5 21.5 240.0 
27.00 17.3 16.3 240.0 21.5 251.9 20.4 231 .5 

I 27.25 16.3 15.3 231 .5 20.4 242.6 19.3 223.3 
27.50 15.3 14.5 223.3 19.3 233.8 18.3 215.5 
27.75 14.5 13.8 215.5 18.3 225.5 17.3 208.2 

I 
28.00 13.8 13.2 208.2 17.3 217.9 16.4 201 .s 
28.25 13.2 12.6 201 .5 16.4 210.8 15.6 195.2 
28.50 12.6 12.0 195.2 15.8 204.1 14.8 189.3 
28.75 12.0 11.4 189.3 14.8 197.8 14.1 183.7 

I 29.00 11.4 10.8 183.7 14.1 191.8 13.5 178.3 
29.25 10.8 10.3 178.3 13.5 185.8 13.0 172.9 
29.50 10.3 9.7 172.8 13.0 179.9 12.4 167.4 

I 29.75 9.7 9.3 167.4 12.4 174.0 11.9 162.1 
30.00 9.3 8.8 162.1 11.9 168.2 . 11.4 156.8 
30.25 8.8 8.3 156.8 11.4 162.6 10.9 151.7 

I 
30.50 8.3 7.9 151.7 10.9 157.0 10.4 146.7 
30.75 7.9 7.5 146.7 10.4 151.7 9.9 141.8 
31.00 7.5 7.2 141.8 9.9 146.6 9.4 137.2 
31.25 7.2 6.9 137.2 9.4 141 .9 9.0 l32.9 

I 31.50 6.9 6.7 132.9 9.0 137.5 8.6 128.9 
31.75 6.7 6.4 128.9 8.6 133.3 8.2 125. 1 
32.00 6.4 6.1 125. 1 8.2 129.4 7.9 121 .5 

I 
32.25 6.1 5.9 121 .s 7.9 125.6 7.5 118.0 
32.50 5.9 5.6 118.0 7.5 122.0 7.2 114.6 
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I PAGE 3~~ ~'S 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG. VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 4.7 AC. SUM 

I POND IDENTIFIER 4.7 AC. LAKE SUM 
100 YEAR STORM FREQUENCY < CONT 'D) 

I 
32.75 5.6 5.4 114.8 7.2 118.6 6.9 111.7 

I 
33.00 5.4 5.2 111.7 6.9 115.3 6.6 108.7 
33.25 5.2 5.0 108.7 6.6 112.3 6.3 106.0 
33.50 5.0 4.8 106.0 6.3 109.4 6. 1 103.4 
33.75 4.8 4.6 103.4 6 .I 106.7 5.8 100.8 

I 34.00 4.6 4.5 100.9 5.8 104.2 5.6 98.6 
34.25 4.5 4.3 98.6 5.6 101.7 5.4 96.4 
34.50 4.3 4.2 96.4 5.4 99.5 5.2 94.3 

I 
34.75 4.2 4.0 94.3 5.2 97.3 5.0 92.3 
35.00 4.0 3.9 92.3 5.0 95.3 4.8 90.5 
35.25 3.9 3.8 90.5 4.8 93.4 4.7 88.7 

I 
35.50 3.8 3.6 88.7 4.7 91.4 4.6 86.8 

\ 35.75 3.6 3.5 86.8 4.6 89.4 4.5 84.9 
36.00 3.5 3.4 84.9 4.5 87.4 4.4 83.0 
36.25 3.4 3.3 83.0 4.4 85.3 4.3 81.0 

I 36.50 3.3 3.2 81.0 4.3 83.3 4.2 79.1 
36.75 3.2 3.1 79.1 4.2 81.2 4.1 77.1 
37.00 3.1 3.0 77.1 4. 1 79.2 4.0 75.2 

I 
37.25 3.0 2.9 75.2 4.0 7?.1 3.9 73.3 
37.50 2.8 2.8 73.3 3.9 75.1 3.8 71.4 
37.75 2.8 2.7 71.4 3.8 73.2 3.7 69.5 
38.00 2.7 2.7 69.5 3.7 71.2 3.6 67.6 

I 38.25 2.7 2.6 67.6 3.6 69.3 3.5 65.8 
38.50 2.6 2.5 65.8 3.5 67.4 3.4 64.0 
38.75 2.5 2.4 64.0 3.4 65.6 3.3 62.3 

I 39.00 2.4 2.4 62.3 3.3 63.9 3.2 60.7 
39.25 2.4 2.4 60.7 3.2 62.2 3.1 59.1 
39.50 2.4 2.3 59. 1 3.1 60.7 3.0 57.6 

I 
39.75 2.3 2.3 57.6 3.0 59.2 3.0 56.2 
40.00 2.3 2.2 56.2 3.0 57.8 2.9 54.9 
40.25 ? ? 2.2 54.9 2.9 56.4 2.8 53.6 ...... 
40.50 2.2 2.2 53.6 2.8 55.1 2.8 52.3 

I 40.75 2.2 2.1 52.3 2.8 53.8 2.7 51.1 
41.00 2.1 2.1 51.1 2.7 52.6 2.6 49.9 
41 .25 2.1 2.0 49.9 2.6 51.4 2.6 48.8 

I 41.50 2.0 2.0 48.8 2.6 50.2 2.5 47.7 
41.75 2.0 1. 9 47.7 2.5 49.1 2.5 46.6 
42.00 1.9 1.9 46.6 2.5 48.0 2.4 45.6 

I 
42.25 1. 9 1.8 45.6 2.4 46.9 2.4 44.5 
42.50 1 .8 1.8 44.5 2.4 45.8 2.3 43.5 
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LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 4.7 AC. SUM 

I POND IDENTIFIER 4.7 AC. LAKE SUM 
100 YEAR STORM FREQUENCY < CONT 'D > 

I 
42.75 1. B 1. 8 43.5 2.3 44.8 2.2 42.5 

I 
43.00 1.8 1. 7 42.5 2.2 43.8 2.2 41.6 
43.25 1. 7 1. 7 41 .6 z .. z 42.8 2.1 40.6 
43.50 1.7 1.6 40.6 2. I 41.8 2.1 39.7 
43.75 1.6 1 .6 39.7 2.1 40.8 2.0 38.8 

I 44.00 1 .6 1.6 38.8 2.0 39.9 2.0 37.9 
44.25 1.6 1.5 37.9 2.0 38.9 2.0 37.0 
44.50 1.5 1.5 37.0 2.0 38.0 1.9 36.1 

I 
44.75 1.5 1.4 36.1 1.9 37.1 1. 9 35.2 
45.00 1.4 1.4 35.2 1.9 36.2 1.8 34.4 
45.25 1. 4 1.4 34.4 1.8 35.3 1.8 33.6 

I 
45.50 1.4 1.3 33.6 1.8 34.5 1.7 32.7 

\, 45.75 1.3 1.3 32.7 1.7 33.6 1.7 31.9 
46.00 1.3 1.3 31.9 1.7 32.8 1.6 31.2 
46.25 1.3 1.2 31.2 1.6 32.0 1.6 30.4 

I 46.50 1.2 1.2 30.4 1 .6 31.2 1.6 29.6 
46.75 1.2 1.2 29.6 1.6 30.4 1.5 28.9 
47.00 1.2 1.1 28.9 1.5 29.7 1.5 28.2 

I 
47.25 1.1 1.1 28.2 1.5 28.9 1.5 27.5 
47.50 1.1 1.1 27.5 1.5 28.2 1.4 26.8 
47.75 1.1 1.0 26.8 1.4 27.4 1.4 26.1 
48.00 1.0 1.0 26.1 1.4 26.7 1.3 25.4 

I 48.25 1.0 1.0 25.4 1.3 26.0 1.3 24.7 
48.50 1.0 1 .0 24.7 1.3 25.4 1.3 24.1 
48.75 1.0 .9 24.1 1.3 24.7 1.2 23.5 

I 49.00 .9 . 9 23.5 1 .2 24. I 1.2 22.8 
49.25 . 9 . 9 22.8 1.2 23.4 1.2 22.2 
49.50 .9 '9 22.2 1.2 22.8 1.1 21.7 

I 
49.75 . 9 .8 21.7 1.1 22.2 1.1 21. 1 
50.00 .8 .8 21.1 1. 1 21.6 1.1 20.5 
50.25 .8 .8 20.5 1.1 21 .0 1.1 20.0 
50.50 .8 .8 20.0 1 .1 20.4 1.0 19.4 

I 50.75 .8 .7 19.4 1.0 19.9 1.0 18.9 
51.00 .7 .7 18.9 1.0 19.4 1.0 18.4 
51 .25 .? .7 18.4 1.0 18.8 . 9 17.9 

I 51.50 .7 .7 17.9 .9 18.3 .9 17.4 
51.75 .7 .7 17.4 .9 17.8 . 9 16.9 
52.00 .7 .6 16.9 . 9 17.3 • 9 16.4 

I 
52.25 .6 .6 16.4 .9 16.8 .8 16.0 
52.50 .6 .6 16.0 .8 16.4 .8 15.5 
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I 
I PAGE 38 4c 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 4.7 AC. SUM 

I POND IDENTIFIER 4.7 AC. LAKE SUM 
100 YEAR STORM FREQUENCY ( CONT' 0 > 

I 
52.75 .6 .6 15.5 .8 15.9 .8 15.1 

I 
53.00 .6 .6 15.1 .8 15.5 .8 14.7 
53.25 .6 .6 14.7 .8 15.0 .8 14.3 
53.50 .6 .s 14.3 .8 14.6 .7 13.9 
53.75 .5 .5 13.9 .7 14.2 .7 13.5 

I 54.00 .5 .5 13.5 .7 13.8 .7 13.1 
54.25 .5 .5 13.1 .7 13.4 .7 12.7 
54.50 .5 .s 12.7 .7 13.0 .7 12.4 

I 54.75 .5 .5 12.4 .7 12.7 .6 12.0 
55.00 .5 .4 12.0 .6 12.3 .6 11.7 
55.25 .4 .4 11.7 .6 12.0 .6 11.4 

I 
55.50 .4 .4 11.4 .6 11.6 .6 11.0 

~ 55.75 .4 .4 11 . 0 .6 11.3 .6 10.7 
56.00 .4 .4 10.7 .6 11.0 .6 10.4 
56.25 .4 .4 10.4 .6 10.7 .5 10.1 

I 56.50 .4 .4 1 Q). 1 .5 10.4 .5 9.8 
56.75 .4 .4 9.8 .5 10.1 .5 9.5 
57.00 .4 .4 9.5 .5 9.8 .5 9.3 

I 
57.25 .4 .3 9.3 .5 9.5 .s 9.0 
57.50 .3 .3 9.0 .5 9.2 .s 8.7 
57.75 .3 .3 8.7 .5 8.9 .4 8.5 
58.00 .3 .3 8.5 .4 8.7 .4 8.3 

I 58.25 .3 .3 8.3 .4 8.4 .4 8.0 
58.50 .3 .3 8.0 .4 8.2 .4 7.8 
58.75 .3 .3 7.8 .4 8.0 .4 7.6 

I 59.00 .3 .3 7.6 .4 7.7 .4 7.3 
59.25 .3 .3 7.3 .4 7.5 .4 7. I 
59.50 .3 .3 7.! .4 7.3 .4 6.9 

I 
59.75 .3 .3 6.9 .4 7 .I • ! .4 6.7 
60.00 .3 .2 6.7 .4 6.9 . 3 ·5 .5 
60.25 .2 .2 6.5 .3 6.7 .3 6.3 
60.50 ., . 2 6.3 .3 6.5 .3 6 .I . ,_ 

I 60.75 .2 .2 6.1 .3 6.3 .3 6.0 
61.00 . 2 .2 6.0 '3 G. 1 .3 5.8 
61 .25 .2 .2 5.8 .3 5.9 .3 5.6 

I 81.50 ., .2 5.6 .3 5.8 .3 5.5 •'-

61.75 .2 .2 5.5 .3 5.6 • 3 5.3 
62.00 .2 .2 5.3 .3 5.4 .3 5.1 

I 
62.25 .2 .2 5.1 .3 5.3 .3 5.0 
62.50 .2 .2 5.0 .3 5.1 .3 4.9 
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I 
I PAGE 4) 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG I VIRGINIA 
6127/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 4.7 AC. SUM 
POND IDENTIFIER 4.7 AC. LAKE SUM 
100 YEAR STORM FREQUENCY < CONT 'D) 

I 
62.75 .2 .2 4.9 . 3 5.0 .2 4.7 

I 
63.00 ? .2 4.7 .2 4.8 .2 4.6 ..... 
63.25 .., . 2 4.6 ' ? 4.7 .2 4.4 •'- '"" 
63.50 . 2 . 2 4.4 .2 4.5 .2 4.3 
63.75 .., ,., 4.3 . 2 4.4 .2 4.2 . '- •'-

I 64.00 .2 . 2 4.2 .2 4.3 .2 4.1 
64.25 .2 .1 4. l .2 4. t • 2 3.9 
64.50 • t . 1 3.9 .2 4.0 .2 3.8 

I 64.75 • t • 1 3.8 .2 3.9 .2 3.7 
65.00 . 1 • 1 3.7 .2 3.8 .2 3.6 
65.25 .1 .1 3.6 .2 3.7 .2 3.5 
65.50 • 1 . I 3.5 .., 3.8 .2 3.4 

I •'-

\1 65.75 • 1 .1 3.4 .2 3.5 .2 3.3 
66.00 • 1 . 1 3.3 .2 3.4 .2 3.2 
66.25 . 1 . 1 3.2 .2 3.3 .2 3.1 

I 66.50 • 1 ' 1 3.1 .2 3.2 .2 3.0 
66.75 .1 .1 3.0 .2 3.1 .2 2.9 
67.00 .1 .1 2.9 .2 3.0 . 1 2.8 

I 67.25 • 1 • 1 2.8 . 1 2.9 • 1 2.8 
67.50 • 1 . 1 2.8 .1 2.8 • 1 2.7 
67.75 . 1 • 1 2.7 . 1 2.7 .1 2.6 

I 
68.00 .1 .1 2.6 .1 2.6 • t 2.5 
88.25 • 1 • 1 2.5 .1 2.6 • 1 2.4 
68.50 .1 . 1 2.4 • 1 2.5 .1 2.4 
68.75 • 1 • 1 2.4 .1 2.4 • 1 2.3 

I 69.00 .1 . 1 2.3 . 1 2.4 .1 2.2 
69.25 . 1 .1 2.2 .1 2.3 .1 2.2 
69.50 . 1 .1 ., .., .... .:. . 1 2.2 . 1 2. 1 

I 89.75 . 1 • 1 2.1 . 1 2.1 . 1 2.0 
70.00 • 1 .1 2.0 . 1 2.1 . 1 2.0 
70.25 . 1 .1 2.0 • 1 2.0 . 1 1.9 

I 
70.50 . 1 .1 1.9 .1 1. 9 • 1 1.8 
70.75 . 1 . 1 1.8 . 1 1.8 • 1 1.7 
71.00 • 1 0.0 1.7 • 1 1.7 .1 1. 7 
71 .25 0.0 0.0 1.7 . 1 1.6 .1 1.5 

I 71.50 0.0 0.0 1.5 • 1 1.5 • t 1.4 
71.75 0.0 0.0 1.4 • 1 1.3 .1 1.2 
72.00 0.0 0.0 1.2 • 1 1.2 • t 1.1 

I 
72.25 0.0 0.0 1.1 • 1 1.1 .1 1.0 
72.50 0.0 0.0 1.0 .1 1.0 0.0 . 9 
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PAGE "" 41.. 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
8/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

BASIN IDENTIFIER 4.7 AC. SUM 
POND IDENTIFIER 4.7 AC. LAKE SUM 
100 YEAR STORM FREQUENCY (CONT'O) 

MAXIMUM OUTFLOW = 
MAXIMUM STORAGE = 
MAXIMUM ELEVATION = 

140.8 C.F.S. 
362646.8 CU FT. 

41.6 FEET 
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300 

r, 

i.fJ 240 
u_ 
u 
'-' 

180 

u_ 

~; 120 
z 
:::J 
0:: 

60 

PAGE w. 43 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

lNFLOi'l 

OUTF"LOW 

BASIN 4.? RC. SUM 
POND 4.? AC. LAKE SUM 
100 YEAR STORM FREQUENCY 

5 10 15 2 0 2 5 30 35 40 45 50 55 6 0 65 ?0 
TIME CHOURS) 
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I 
I PAGE 42 44 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

s. c. s. HYDROGRAPH 

I BASIN IDENTIFICATION 15 AC. LAKE 
BASIN DISCHARGES INTO 3.3 AC. LAKE 

I BASIN AREA ... 121.00 ACRES 
BASIN CURVE NUMBER 89.00 
24-HOUR PRECIPITATION = 5.75 INCHES 

I 
AVERAGE BASIN SLOPE = 3.3 % 
HYDRAULIC LENGTH "' 3300.0 FEET 
BASIN LAG .30 HOURS 

I HYDROGRAPH RUNOFF VALUES 
10 YEAR STORM FREQUENCY 

I TIME RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF 
HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. 

I 
2.00 0.0 2.25 0.0 2.50 0.0 2.75 0.0 

\ 3.00 0.0 3.25 0.0 3.50 0.0 3.75 0.0 
4.00 0.0 4.25 .2 4.50 .6 4.75 • 9 
5.00 1.3 5.25 1.6 5.50 2.0 5.75 2.3 

I 6.00 2.5 6.25 2.9 8.50 3.6 6.75 4.2 
7.00 4.6 7.25 5.0 7.50 5.3 7.75 5.6 
8.00 5.9 8.25 6.5 8.50 8.0 8.75 9.0 

I 9.00 9.6 9.25 10.3 9.50 11.7 9.75 12.9 
10.00 14.3 10.25 15.9 10.50 18.9 10.75 21 .8 
11.00 26.8 11 .25 32.2 11.50 42.9 11.75 74.0 

I 
12.00 234.7 12.25 432.4 12.50 256.9 12.75 136.4 
13.00 79.4 13.25 56.2 13.50 42.8 13.75 36.6 
14.00 31.3 14.25 27.9 14.50 23.1 14.75 21 .0 
15.00 20.3 15.25 20.2 15.50 20.1 15.75 20.1 

I 16.00 20.1 16.25 19.0 16.50 15.0 16.75 12.8 
17.00 12.4 17.25 12.2 17.50 12. 1 17.75 12.1 
18.00 12. 1 18.25 12. 1 18.50 12. 1 18.75 12 .I 

I 
19.00 12.1 19.25 12.1 18.50 12.1 19.75 12. 1 
20.00 12.0 20.25 11.6 20.50 9.6 20.75 8.5 
21 .00 8.2 21.25 8.2 21.50 8.1 21.75 8.1 
22.00 8. 1 22.25 8.1 22.50 B. 1 22.75 8.1 

I 23.00 8. 1 23.25 8. 1 23.50 8.1 23.75 8.0 
24.00 7.7 24.25 3.8 24.50 1 .1 24.75 .3 
25.00 .1 25.25 0.0 25.50 0.0 25.75 0.0 

I 26.00 0.0 26.25 0.0 26.50 0.0 26.75 0.0 

I 
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PAGE 4-3 4-5 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

500 r-

BASIN 15 RC. LAKE 
INTO 3.3 AC, LAKE 

,....., 
{fj 480 
w_ 
u 
'..J 

360 

w_ 

~ 240 
z 
:J 
ct 

120 

I I 

5 

10 YEAR STORM FREQUENCY 

./ 

I 

I 

10 15 

T I 1'1E 
20 

<HOURS) 

I 

25 
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HYDROLOGIC REPORT 

POWHATAN 

PAGE -t--1- 4(, 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

FOR 

STAGE._. STORAGE & DISCHARGE 

POND IDENTIFIER 

ELEV STORAGE OUTFLOW 25/T+O 
<CU. FT. ) <CFS> <CFS> 

60.3 0.0 0.0 0.0 
60.4 65638.5 1.6 147.5 
60.5 131874.2 4.4 297.5 
60.6 198707.1 8.1 449.7 
60.7 266137. 1 12.4 603.8 
60.8 334164.3 17.0 759.6 
60.9 402788.5 21.9 917.0 
61.0 472010.0 26.9 1075.8 
61.1 541739.0 32.1 1236.0 
61.2 611886~0 37.2 1398.9 
61.3 682451.0 42.2 1558.8 
61.4 753434.0 46.8 1721.1 
61.5 824835.0 51.2 1884.2 
61.6 896654.0 54.8 2047.4 
61.7 968891 .0 57.9 2211 .0 
61.8 1041546.0 60.4 2374.9 
61.9 1114619.0 62.3 2539.2 
62.0 1188110.0 65.2 2705.4 
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PAGE ::. · 41 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

POND IDENTIFIER -jl' I -~.. • -// 
/-;:: 

·-;:/ /. .. ;r 

/ 
~::/ 
// 
// 

_.,/~ DISCHARGE 
/;./· ··-·-··.STORAGE 
./~f 

t?/' I I I 1 I 80.3 ~~~~~~~~~~~~~~~~~ 
0 14 28 42 56 ?0 
0 23?800 4 7 5600 ? 13400 95 1200 1 . 189E 

DISCHARGE (C f s) 
STORAGE CCu Ft) 

PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 067



I 
I PAGE 4B 

LANGI~Y & McDONALD P.C. 

I 
WILL.1.AMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

HYOROGRAPH RESERVOIR ROUTING 

I BASIN IDENTIFIER 15 AC. LAKE 
POND IDENTIFIER 
10 YEAR STORM FREQUENCY 

I 
T I 1 !2 251/T 01 252/T 02 252/T 

I 
+02 

---------------------------------------------------------------------

I 4.25 0.0 .2 0.0 0.0 ? 0.0 .2 ... 
4.50 ..., .6 ? 0.0 1.0 0.0 1.0 ,(. .... 
4.75 . 6 .9 1.0 0.0 2.5 0.0 2.5 

I 5.00 . 9 1.3 2.5 0.0 4.7 .1 4.6 
5.25 1.3 1 .6 4.6 .1 7.5 . 1 7.4 
5.50 1 .6 2.0 7.4 . I 10.9 . 1 10.8 

I 
5.75 2.0 2.3 10.8 .1 14.9 .2 14.7 

' 6.00 2.3 2.5 14.7 .2 19.4 .2 19.2 
6.25 2.5 2.9 19.2 .2 24.4 .3 24.2 
8.50 2.9 3.8 24.2 .3 30.5 .3 30.2 

I 6.75 3.6 4.2 30.2 .3 37.7 .4 37.3 
7.00 4.2 4.6 37.3 .4 45.7 .5 45.2 
7.25 4.6 5.0 45.2 .5 54.3 .6 53.7 

I 7.50 5.0 5.3 53.7 .6 63.4 .7 62.7 
7.75 5.3 5.6 62.7 .7 72.9 .8 72.1 
8.00 5.6 5.9 72.1 .8 82.9 . 9 82.0 

I 
8.25 5.9 6.5 82.0 .9 93.5 1.0 92.5 
8.50 6.5 8.0 92.5 1.0 106.0 I. 1 104.8 
8.75 8.0 9.0 104.8 1 .1 120.7 1.3 119.4 
9.00 9.0 9.6 119.4 1.3 136.6 1.5 135.1 

I 9.25 9.6 10.3 135.1 1.5 153.4 1.7 151.7 
9.50 10.3 11.7 151.7 J..7 172.0 2.1 169.9 
9.75 11.7 12.9 169.9 2. 1 192.4 2.4 190.0 

I 10.00 12.9 14.3 190.0 2.4 214.7 2.9 21 I .8 
10.25 14.3 15.9 21 I .8 2.9 239.2 3.3 235.9 
10.50 15.9 18.9 235.9 3.3 267.4 3.8 263.5 

I 
10.75 18.9 21.8 263.5 3.8 300.4 4.5 295.9 
11 .00 21.8 26.8 295.9 4.5 339.9 5.4 334.5 
11 .25 26.8 32.2 334.5 5.4 388.0 6.6 381 .4 
11.50 32.2 42.9 381.4 6.6 449.9 8. I 441 .a 

I 11.75 42.9 74.0 441.8 8.1 550.6 10.9 539.7 
12.00 74.0 234.7 539.7 10.9 837.6 19.4 818.1 
12.25 234.7 432.4 818.1 19.4 1465.9 39.3 1426.5 

I 
12.50 432.4 256.9 1426.5 39.3 2076.6 55.4 2021 .2 
12.75 256.9 136.4 2021 .2 55.4 2359.2 c0.2 2299.0 
13.00 136.4 79.4 2299.0 60.2 2454.7 61 .3 2393.4 
13.25 79.4 56.2 2393.4 61.3 2467.7 61.5 2406.2 PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 068



I 
I PAGE 41 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
8/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

8ASIN IDENTIFIER 15 AC. LAKE 

I POND IDENTIFIER 4.7 AC. LPr~: ~ ~ ; 1' ~ 

10 YEAR STORM FREQUENCY (CONTI D > 

I 
13.50 56.2 42.8 2406.2 61.5 2443.7 61.2 2382.5 

I 
13.75 42.8 36.6 2382.5 61.2 2400.7 60.7 2340.0 
14.00 36.6 31.3 2340.0 60.7 2347.3 60.0 2287.3 
14.25 31.3 27.9 2287.3 60.0 2286.5 59. 1 2227.4 
14.50 27.9 23.1 2227.4 59.1 2219.4 58.0 2161.3 

I 14.75 23.1 21.0 2161.3 58.0 2147.4 56.7 2090.7 
15.00 21.0 20.3 2090.7 56.7 2075.4 55.3 2020.0 
15.25 20.3 20.2 2020.0 55.3 2005.2 53.9 1951.4 

I 15.50 20.2 20. 1 1951 .4 53.9 1937.8 52.4 1885.4 
15.75 20.1 20.1 1885.4 52.4 1873.3 50.9 1822.4 
16.00 20.1 20.1 1822.4 50.9 1811 .8 49.2 1762.5 

I 
16.25 20.1 19.0 1762.5 49.2 1752.4 47,6 1704.8 

I 16.50 19.0 15.0 1704.8 47.6 1691.1 45.9 1645.2 '.\J 
16.75 15.0 12.9 1645.2 45.9 1627. 1 44.1 1583.0 
17.00 12.9 12.4 1583.0 44.1 1564.1 42.4 1521.8 

I 17.25 12.4 12.2 1521.8 42.4 1504.0 40.5 1463.5 
17.50 12.2 12.1 1463.5 40.5 1447.3 38.8 1408.5 
17.75 12. 1 12.1 1408.5 38.8 1394.0 37.1 1356.9 

I 
18.00 12.1 12.1 1356.9 37.1 1344. t 35.5 1308.5 
18.25 12.1 12. I 1308.5 35.5 1297.2 34.0 1263.2 
18.50 12.1 12.1 1263.2 34.0 1253.4 32.7 1220.7 

I 
18.75 12.1 12.1 1220.7 32.7 1212.3 31.3 1180.9 
19.00 12.1 12.1 1180.9 31.3 1173.8 30.1 1143.7 
19.25 12 .I 12. 1 1143.7 30.1 1137.8 28.9 1108.8 
19.50 12. I 12.1 1108.8 28.9 1104.1 27.8 1076.2 

I 19.75 12.1 12.1 1076.2 27.8 1072.5 26.8 1045.7 
20.00 12.1 12.0 1045.7 26.8 1043.0 25.9 1017.2 
20.25 12.0 11 .6 1017.2 25.9 1014.9 25.0 990.0 

I 20.50 11.6 9.6 990.0 25.0 986.1 I 24.1 962.0 
20.75 9.6 8.5 962.0 24.1 956.0 . 23.1 932.9 
21.00 8.5 8.2 932.9 23.1 926.6 22.2 904.4 

I 
21.25 8.2 8.2 904.4 22.2 898.5 21 .3 877.2 
21.50 8.2 8.1 877.2 21.3 872.2 20.5 851.7 
21.75 8.1 8.1 851.7 20.5 847.4 19.7 827.7 
22.00 8. t 8.1 827,7 19.7 824.2 19.0 805.2 

I 22.25 8.1 B. 1 805.2 19.0 802.4 18.3 784.0 
22.50 8.1 8.1 784.0 18.3 781.9 17.7 764.2 
22.75 8. 1 8.1 764.2 17.7 762.7 17.1 745.6 

I 
23.00 8.1 8.1 745.6 17.1 '744.7 16.6 728.1 
23.25 8. 1 8.1 728.1 16.8 727.7 16.1 711 . 6 
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I 
I PAGE 5o 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG , VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 15 AC. LAKE 
POND IDENTIFIER 4.7 AC. LAI<E SUM 
10 YEAR STORM FREQUENCY (CONTI 0) 

I 
23.50 8.1 8.1 711 .6 16.1 711.7 15.6 696.1 

I 
23.75 8.1 8.0 696.1 15.6 696.6 15.1 681 .5 
24.00 8.0 7.7 681.5 15.1 682. 1 14.7 667.4 
24.25 7.7 3.8 667.4 14.7 664.2 14.2 650.0 
24.50 3.8 1.1 650.0 14.2 640.7 13.5 627.2 

I 24.75 1.1 .3 627.2 13.5 615.2 12.7 602.4 
25.00 .3 .1 602.4 12.7 590.1 12.0 578.1 
25.25 .1 0.0 578.1 12.0 566.2 11 .3 554.8 

I 25.50 0.0 0.0 554.8 11 .3 543.5 10.7 532.8 
25.75 0.0 0.0 532.8 10.7 522.1 10. 1 511.9 
26.00 0.0 0.0 511.9 10.1 501.8 9.6 492.3 

I 
26.25 0.0 0.0 492.3 9.6 482.7 9.0 473.7 

.~ 26.50 0.0 0.0 473.7 9.0 464.7 8.5 456. 1 .,, 
26.75 0.0 0.0 456.1 8.5 447.6 8.1 439.6 
27.00 0.0 0.0 439.6 8.1 431 .5 7.7 423.9 

I 27.25 0.0 0.0 423.9 7.7 416.2 7.3 408.9 
27.50 0.0 0.0 408.9 7.3 401 .6 6.9 394.7 
27.75 0.0 0.0 394.7 8.9 387.8 6.6 381.2 

I 28.00 0.0 0.0 381 .2 6.6 374.6 6.3 368.3 
28.25 0.0 0.0 368.3 6.3 362.0 6.0 356.1 
28.50 0.0 0.0 356.1 6.0 350.1 5.7 344.4 

I 
28.75 0.0 0.0 344,4 5.7 338.7 5.4 333.3 
29.00 0.0 0.0 333.3 5.4 327.9 5.1 322.8 
29.25 0.0 0.0 322.8 5.1 317.6 4.9 312.8 
29.50 0.0 0.0 312.8 4.9 307.9 4.7 303.2 

I 29.75 0.0 0.0 303.2 4.7 298.6 4.4 294.1 
30.00 0.0 0.0 294.1 4.4 289.7 4.3 285.4 
30.25 0.0 0.0 285.4 4.3 281 .2 4.1 277.1 

I 30.50 0.0 0.0 277.1 4.1 273.0 'I 3.9 269.1 
30.75 0.0 0.0 269.1 3.9 265. I 3.8 281 .3 
31.00 0.0 0.0 261.3 3.8 257.5 3.7 253.9 

I 
31.25 0.0 0.0 253.9 3.7 250.2 3.5 246.7 
31.50 0.0 0.0 246.7 3.5 243.2 3.4 239.8 
31.75 0.0 0.0 239.8 3.4 236.4 3.3 233.1 
32.00 0.0 0.0 233.1 3.3 229.9 3.1 226.7 

I 32.25 0.0 0.0 226.7 3.1 223.6 3.0 220.6 
32.50 0.0 0.0 220.6 3.0 217.6 2.9 214.7 
32.75 0.0 0.0 214.7 2.9 211.7 2.8 208.9 

I 
33.00 0.0 0.0 208.9 2.8 206. 1 2.7 203.4 
33.25 0.0 0.0 203.4 2.7 200.8 2.6 198.2 
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I 
I PAGE 51 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 15 AC. LAKE 
POND IDENTIFIER ") :\ .. t. iWE SUM 
10 YEAR STORM FREQUENCY < CONT 'D > 

I 
33.50 0.0 0.0 198.2 2.6 195.6 2.5 193.1 

I 
33.75 0.0 0.0 193.1 2.5 190.6 2.4 188.2 
34.00 0.0 0.0 188.2 2.4 185.8 2.3 183.4 
34.25 0.0 0.0 183.4 2.3 181 '1 2.2 178.9 

I 
34.50 0.0 0.0 178.9 2.2 176.7 2' 1 174.5 
34.75 0.0 0.0 174.5 2 .I 172.4 2' 1 170.3 
35.00 0.0 0,0 170.3 2.1 168.3 2.0 186.3 
35.25 0.0 0,0 166.3 2.0 164.3 1.9 162.4 

I 35.50 0.0 0.0 162.4 I. 9 160.4 1.8 158.6 
35.75 0.0 0.0 158.6 1.8 156.8 1.8 155.0 
36.00 0.0 0.0 155.0 1.8 153.2 1.7 151.5 

I 
36.25 0.0 0.0 151.5 1.7 149.8 1 .6 148.2 

~ 36.50 0.0 0.0 148.2 1.6 146.5 1.6 144.9 ,.1 
36.75 0.0 0.0 144.9 1.6 143.3 1 .6 141 .8 
37.00 0.0 0.0 141.8 1.6 140.2 1.5 138.7 

I 37.25 0.0 0.0 138.7 1.5 137.2 1.5 135.7 
37.50 0.0 0.0 135.7 1.5 134.2 1.5 132.7 
37.75 0.0 0.0 132.7 1.5 131.3 1 .4 129.9 

I 38.00 0.0 0.0 129.9 1.4 128.4 1 .4 127.0 
38.25 0.0 0.0 127.0 1 .4 125.7 1 .4 124.3 
38.50 0.0 0.0 124.3 1.4 122.9 1 • 3 121 .6 

I 
38.75 0.0 0.0 121 .6 1 .3 120.3 1 .3 119 '0 
39.00 0.0 0.0 119.0 1 .3 117.7 1.3 116.4 
39.25 0.0 0.0 116.4 1.3 115.1 1.2 113.8 
39.50 0.0 0.0 113.8 1.2 1 I 2.6 1.2 111.4 

I 39.75 0.0 0.0 111 .4 1.2 110.2 1. 2 109.0 
40.00 0.0 0.0 109.0 1.2 107.8 1.2 106.6 
40.25 0.0 0.0 106.8 1.2 105.4 1.1 104.3 

I 40.50 0.0 0.0 104.3 1 .1 103.1 1.1 102.0 
40.75 0.0 0.0 102.0 1.1 100.9 1.1 99.8 
41.00 0.0 0.0 99.8 1.1 98.7 1.1 97.6 

I 
41.25 0.0 0.0 97.6 1.1 96.6 1.0 95.5 
41.50 0.0 0.0 95.5 1.0 94.5 1. 0 93.4 
41.75 0.0 0.0 93.4 1.0 92.4 1.0 91.4 
42.00 0.0 0.0 91.4 1.0 90.4 1.0 89.4 

I 42.25 0.0 0.0 89.4 1.0 88.5 1.0 87.5 
42.50 0.0 0.0 87.5 I .0 86.5 . 9 85.6 
42.75 0.0 0.0 85.6 . 9 84.7 . 9 83.7 

I 
43.00 0.0 0.0 83.7 . 9 82.8 .9 81.9 
43.25 0.0 0.0 81.9 . 9 81.0 .9 80.1 
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I 
I PAGE 5Z-

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

I 
BASIN IDENTIFIER 15 AC. LAKE 
POND IDENTIFIER 4.7 F;.c .. LAf\ t. ..;· 

10 YEAR STORM FREQUENCY ( CONT 'D > 

I 
43.50 0.0 0.0 80.1 .9 79.3 • 9 78.4 

I 
43.75 0.0 0.0 78.4 .9 77.5 .8 76.7 
44.00 0.0 0.0 76.7 .8 75.9 .8 75.0 
44.25 0.0 0.0 75.0 .8 74.2 .8 73.4 
44.50 0.0 0.0 73.4 .8 72.6 .·a 71.8 

I 44.75 0.0 0.0 71.8 .8 71.0 .a 70.3 
45.00 0.0 0.0 70.3 .8 69.5 .8 68.7 
45.25 0.0 0.0 88.7 .8 68.0 .7 67.2 

I 45.50 0.0 0.0 67.2 .7 66.5 .7 65.8 
45.75 0.0 0.0 65.8 .7 65.1 .7 84.4 
46.00 0.0 0.0 64.4 .7 63.7 .7 63.0 

I 
46.25 0.0 0.0 63.0 .7 62.3 .7 61.6 

\J 46.50 0.0 0.0 61.6 • 7 60.9 .7 60.3 
46.75 0.0 0.0 60.3 .7 59.6 .6 59.0 
47.00 0.0 0.0 59.0 .6 58.3 .6 57.7 

I 47.25 0.0 0.0 57.7 .6 57.0 .6 56.4 
47.50 0.0 0.0 56.4 .8 55.8 .6 55.2 
47.75 0.0 0.0 55.2 .8 54.6 .6 54.0 

I 
48.00 0.0 0.0 54.0 .6 53.4 .6 52.8 
48.25 0.0 0.0 52.8 .6 52.2 .6 51.7 
48.50 0.0 0.0 51.7 .6 51.1 .6 50.6 

I 
48.75 0.0 0.0 50.6 .6 50.0 .5 49.5 
49.00 0.0 0.0 49.5 .5 48.9 .5 48.4 
49.25 0.0 0.0 48.4 .. 5 47.9 .5 47.3 
49.50 0.0 0.0 47.3 .5 46.8 .5 46.3 

I 49.75 0.0 0.0 46.3 .5 45.8 .5 45.3 
50.00 0.0 0.0 45.3 .5 44.8 .5 44.3 
50.25 0.0 0.0 44.3 .5 43.8 .5 43.4 

I 
50.50 0.0 0.0 43.4 .5 42.9 .5 42.4 
50.75 0.0 0.0 42.4 .5 42.0 .5 41 .5 
51.00 0.0 0.0 41.5 .5 41.0 .4 40.6 
51.25 0.0 0.0 40.6 .4 40.2 .4 39.7 

I 51.50 0.0 0.0 39.7 .4 39.3 .4 38.9 
51.75 0.0 0.0 38.9 .4 38.4 .4 38.0 
52.00 0.0 0.0 38.0 .4 37.6 .4 37.2 

I 52.25 0.0 0.0 37.2 .4 36.8 . 4 38.4 
52.50 0.0 0.0 36.4 .4 36.0 .4 35.6 
52.75 0.0 0.0 35.6 .4 35.2 .4 34.8 

I 
53.00 0.0 0.0 34.8 .4 34.4 .4 34.1 
53.25 0.0 0.0 34.1 .4 33.7 .4 33.3 
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I 
I PAGE !;;3 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
8/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 15 AC. LAKE 
POND I DENT! F IER 4.'1 AC. LAKE ~;u-.; 

10 YEAR STORM FREQUENCY <CONT'D> 

I 
53.50 0.0 0.0 33.3 .4 33.0 .4 32.6 

I 
53.75 0.0 0.0 32.6 .4 32.2 .3 31.9 
54.00 0.0 0.0 31.9 .3 31.5 .3 31.2 
54.25 0.0 0.0 31.2 .3 30.9 .3 30.5 
54.50 0.0 0.0 30.5 . 3 30.2 .3 29.9 

I 54.75 0.0 0.0 29.9 .3 29.5 .3 29.2 
55.00 0.0 0.0 29.2 .3 28.9 .3 28.6 
55.25 0.0 0.0 28.6 .3 28.3 .3 28.0 

I 55.50 0.0 0.0 28.0 .3 27.7 .3 27.4 
55.75 0.0 0.0 27.4 . 3 27.1 7 26.8 • .:J 

56.00 0.0 0.0 26.8 .3 26.5 .3 26.2 

I 
56.25 0.0 0.0 26.2 .3 25.9 .3 25.6 

~ 58.50 0.0 0.0 25.6 .3 25.3 .3 25.1 .. J 

56.75 0.0 0.0 25.1 .3 24.8 .3 24.5 
57.00 0.0 0.0 24.5 .3 24.2 .3 24.0 

I 57.25 0.0 0.0 24.0 .3 23.7 .3 23.5 
57.50 0.0 0.0 23.5 .3 23.2 .3 22.9 
57.75 0.0 0.0 22.9 .3 22.7 .2 22.5 

I 58.00 0.0 0.0 22.5 .2 22.2 .2 22.0 
58.25 0.0 0.0 22.0 .2 21.7 .2 21.5 
58.50 0.0 0.0 21.5 .2 21 .3 .2 21.0 

I 
58.75 0.0 0.0 21.0 .2 20.8 .2 20.6 
59.00 0.0 0.0 20.6 .2 20.3 .2 20. 1 
59.25 0.0 0.0 20.1 .2 19.9 .2 19.7 
59.50 0.0 0.0 19.7 .2 19.5 .2 19.3 

I 59.75 0.0 0.0 19.3 .2 19.0 .2 18.8 
60.00 0.0 0.0 18.8 .2 18.6 .2 18.4 
60.25 0.0 0,0 18.4 .2 18.2 .2 18.0 

I 60.50 0.0 0.0 18.0 .2 17.8 . ' .2 17.6 
60.75 0.0 0.0 17.6 . 2 17.4 . 2 f7.3 
61 .00 0.0 0.0 17.3 .2 17.1 .2 16.9 
61.25 0.0 0.0 16.8 '") 16.7 .2 16.5 

I 
•'-

61 .50 0.0 0.0 16.5 .2 16.3 .2 16.2 
61.75 0.0 0.0 16.2 .2 16.0 .2 15.8 
62.00 0.0 0.0 15.8 .2 15.6 .2 15.5 

I 62.25 0.0 0.0 15.5 .2 15.3 .2 15.1 
62.50 0.0 0.0 15.1 .2 15.0 .2 14.8 
62.75 0.0 0.0 14.8 ? .... 14.6 .., 

• t.. 14.5 
63.00 0.0 0.0 14.5 .2 14.3 ., 14.2 

I 
.t. 

63.25 0.0 0.0 14.2 .., 14.0 .2 13.9 • 4. 
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I 
I PAGE 54-

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
8/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 15 AC. LAKE 

I POND IDENTIFIER 4.7 AC. LAKE SUM 
10 YEAR STORM FREQUENCY ( CONT '0) 

I 63.50 0.0 0.0 13.9 .2 13.7 .1 13.6 

I 
63.75 0.0 0.0 13.6 .I 13.4 .1 13.3 
64.00 0.0 0.0 13.3 .1 13.1 .1 13.0 
64.25 0.0 0.0 13.0 .1 12.8 . l 12.7 
64.50 0.0 0.0 12.7 . I 12.S . I 12.4 

I 64.75 0.0 0.0 12.4 . 1 12.3 . 1 12 .I 
65.00 0.0 0.0 12. 1 . I 12.0 .1 11.9 
65.25 0.0 0.0 11.9 . I 11.8 • 1 11.6 

I 
65.50 0.0 0.0 11.6 .1 11.5 .1 11.4 
65.75 0.0 0.0 11.4 .I 11.2 . 1 11. I 
66.00 0.0 0.0 11.1 .1 11.0 .1 10.9 
66.25 0.0 0.0' 10.9 .1 10.8 .1 10.6 

I \, 66.50 0.0 0.0 10.6 .1 10.5 . 1 10.4 
66.75 0.0 0.0 10.4 • 1 10.3 . 1 10.2 
67.00 0.0 0.0 10.2 .1 10.1 . 1 10.0 

I 67.25 0.0 0.0 10.0 .1 9.9 • 1 9.8 
67.50 0.0 0.0 9.8 . 1 9.6 .I 9.5 
67.75 0.0 0.0 9.5 .1 9.4 .1 9.3 

I 
68.00 0.0 0.0 9.3 .1 9.2 . I 9.1 
68.25 0.0 0.0 9.1 .1 9.0 .1 8.9 
68.50 0.0 0.0 8.9 . 1 8.8 .1 8.7 
68.75 0.0 0.0 8.7 .1 8.6 .1 8.6 

I 69.00 0.0 0.0 8.6 .1 8.5 . I 8.4 
69.25 0.0 0.0 8.4 .1 8.3 .1 8.2 
69.50 0.0 0.0 8.2 ·.1 8.1 . 1 8.0 

I 69.75 0.0 0.0 8.0 .1 7.9 . 1 7.8 
70.00 0.0 0.0 7.8 . 1 7.7 . 1 7.7 
70.25 0.0 0.0 7.7 . 1 7.6 . 1 7.5 

I 
70.50 0.0 0.0 7.5 .1 7.4 ': .1 7.3 
70.75 0.0 0.0 7.3 .1 7.3 .1 ·? .2 
71 .00 0.0 0.0 7.2 .1 7.1 .1 7.0 
71.25 0.0 0.0 7.0 .1 6.9 .1 6.9 

I 71 .50 0.0 0.0 6.9 • 1 6.8 .1 6.7 
71.75 0.0 0.0 6.7 .1 6.6 • 1 6.6 
72.00 0.0 0.0 6.6 . 1 6.5 .1 6.4 

I 72.25 0.0 0.0 6.4 .1 6.4 • 1 6.3 
72.50 0.0 0.0 6.3 '1 6.2 .1 6.2 
72.75 0.0 0.0 6.2 .1 6.1 . 1 6.0 
73.00 0.0 0.0 6.0 .1 6.0 .1 5.9 

I 73.25 0.0 0.0 5.9 .1 5.8 .1 5.8 
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I 
I 
I 
I 
I 
I 
I 73.50 

I 
73.75 
74.00 
74.25 
74.50 

I 74.75 
75.00 
75.25 

I 
75.50 
75.75 
76.00 

I ~ 

I 
I 
I 
I 
I 
I 
I 
I 

PAGE 55 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

BASIN IDENTIFIER 15 AC .. LAKE 
POND IDENTIFIER ~M~E SL~ 

10 YEAR STORM FREQUENCY <CONT'O) 

0.0 0.0 5.8 • 1 5.7 .1 5.6 
0.0 0.0 5.6 • 1 5.6 • 1 5.5 
0.0 0.0 5.5 .1 5.5 .1 5.4 
0.0 0.0 5.4 • 1 5.3 .1 5.3 
0.0 0.0 5.3 .1 5.2 .1 5.2 
0.0 0.0 5.2 . 1 5.1 .1 5.1 
0.0 0.0 5.1 • 1 5.0 . 1 4.9 
0.0 0.0 4.9 • 1 4.9 . 1 4.8 
0.0 0.0 4.8 . 1 4.8 • 1 4.7 
0.0 0.0 4.7 .1 4.7 . 1 4.6 
0.0 0.0 4.6 . 1 4.6 0.0 4.5 

MAXIMUM OUTFLOW = 61.5 C.F.S. 
MAXIMUM STORAGE = 1 082781 . 4 CU FT. 
MAXIMUM ELEVATION = 61.9 FEET 

; 1 
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PAGE 5b 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

lNrLOW 

6 00 r ··-·-· OUTF"LOH 

IJJ 480 
L.. 
(._) 
''-' 

360 

L.. 

~ 240 
z 
::J 
ct 120 

0 l 

5 

BASIN 15 AC. LAKE 
POND 
10 YEAR STORM FREQUENCY 

. ~~----. 
;

I ~.. ........... .. __ .. __ • ..... -~...-.. .. -. 

.. · I I T:T::J=:! I I 7 t I ·r·-;;·-:r·· 

10 15 20 25 
T I I"'E (HOURS) 

PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 076



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I \ 
I 
I 
I 
I 
I 
I 
I 
I 

TIME 
HOUR 

4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21 .00 
22.00 
23.00 
24.00 
25.00 
26.00 

PAGE 'i"l 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

s. c. s- HVDROGRAPH 

BASIN IDENTIFICATION 3.3 AC. LAKE 
BASIN DISCHARGES INTO 4.7 AC. LAKE 

BASIN AREA = 25.50 ACRES 
BASIN CURVE NUMBER .. 83.00 
24-HOUR PRECIPITATION = 5.75 INCHES 
AVERAGE BASIN SLOPE = 4.0 % 

HYDRAULIC LENGTH 1200.0 FEET 
BASIN LAG .. .17 HOURS 

HYDROGRAPH RUNOFF VALUES 
10 YEAR STORM FREQUENCY 

RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF 
C.F.S. HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. 

0.0 4.25 0.0 4.50 0.0 4.75 0.0 
0.0 5.25 0.0 5.50 0.0 5.75 0.0 

.1 6.25 .1 6.50 .2 8.75 .3 

.4 7.25 .4 7.50 .5 7.75 .5 

.6 8.25 .8 8.50 1.0 8.75 1 .1 
1.2 9.25 1.4 9.50 1.6 9.75 1.9 

2.1 10.25 2.6 10.50 3.0 10.75 3.8 
4.5 11 .25 6.4 11.50 8.0 11.75 25.7 

87.0 12.25 65.7 12.50 23.8 12.75 14.2 
10.1 13.25 8.3 13.50 7.2 13.75 6.3 
5.6 14.25 4.7 14.50 4. 1 14.75 4.0 
4.0 15.25 4.0 15.50 4.0 15.75 4.0 
4.0 16.25 3.1 16.50 2.5 16.75 2.4 
2.4 17.25 2.4 17.50 2.4 17.75 2.4 
2.4 18.25 2.4 18.50 2.4 18.75 2.3 
2.3 19.25 2.3 19.50 2.3 19.75 2.3 
2.3 20.25 2.0 20.50 1.7 20.75 1.6 

1 .6 21 .25 1 .6 21 .50 1 .6 21.75 1.6 

1 .6 22.25 1 .6 22.50 1.6 22.75 1.6 
1.6 23.25 1.5 23.50 1.5 23.75 1.5 
1.5 24.25 .3 24.50 0.0 24.75 0.0 
0.0 25.25 0.0 25.50 0.0 25.75 0.0 
0.0 26.25 0.0 26.50 0.0 26.75 0.0 
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PAGE ?iS 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

BASIN 3.3 AC. LAKE 
100 r- INTO 4.? AC. LAKE 

10 YEAR STORt1 FREQUENCY 

80. 

60 

40 

\ 20 
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I PAGE ~ 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

BASIN IDENTIFIER 3.3 AC. SUM 

I 
DISCHARGES INTO 4.7 AC. LAKE 

HYDROGRAPH RUNOFF VALUES 
10 YEAR STORM FREQUENCY 

I TIME RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF 
HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. 

I 3.00 0.0 3.25 0.0 3.50 0.0 3.75 0.0 
4.00 0.0 4.25 0.0 4.50 0.0 4.75 0.0 
5.00 .1 5.25 • 1 5.50 .1 5.75 .2 

I 6.00 .3 6.25 .4 6.50 .5 8.75 .7 
7.00 .9 7.25 1.0 7.50 1.2 7.75 1.3 
8.00 1.5 8.25 1.8 8.50 2.1 8.75 2.4 

I 9.00 2.7 9.25 3.1 9.50 3.7 8.75 4.3 
10.00 4.9 10.25 5.9 10.50 6.8 10.75 8.3 
11 .00 10.0 11.25 13.0 11.50 16.1 II. 75 36.6 

I 
12.00 106.5 12.25 105.1 12.50 79.1 12.75 74.3 

\J 13.00 71.4 13.25 69.8 13.50 68.4 13.75 67.0 
14.00 65.6 14.25 63.7 14.50 62.1 14.75 60.7 
15.00 59.3 15.25 57.9 15.50 56.4 15.75 54.9 

I 16.00 53.2 16.25 50.8 16.50 48.4 16.75 46.6 
17.00 44.8 17.25 42.9 17.50 41 .2 17.75 39.5 
18.00 37.9 18.25 36.4 18.50 35.0 18.75 33.7 

I 19.00 32.4 19.25 31.2 19.50 30.1 19.75 29. 1 
20.00 28.2 20.25 27.0 20.50 25.7 20.75 24.8 
21.00 23.8 21 .25 22.9 21 .50 22.1 21.75 21.3 

I 
22.00 20.6 22.25 19.9 22.50 19.3 22.75 18.7 
23.00 18.1 23.25 17.6 23.50 17.1 23.75 16.7 
24.00 16.2 24.25 14.5 24.50 13.5 24.75 12.7 
25.00 12.0 25.25 11.3 25.50 10.7 25.75 10.1 

I 26.00 9.6 26.25 9.0 26.50 8.5 26.75 8.1 
27.00 7.7 27.25 7.3 27.50 6.8 27.75 6.6 
28.00 6.3 28.25 6.0 28.50 5.7 28.75 5.4 

I 29.00 5.1 29.25 4.9 29.50 4.7 29 .• 75 4.4 
30.00 4.3 30.25 4.1 30.50 3.9 30.75 3.8 
31.00 3.7 31 .25 3.5 31.50 3.4 31.75 3.3 
32.00 3.1 32.25 3.0 32.50 2.9 32.75 2.8 

I 33.00 2.7 33.25 2.6 33.50 2.5 33.75 2.4 
34.00 2.3 34.25 2.2 34.50 2.1 34.75 2.1 
35.00 2.0 35.25 1.9 35.50 1.8 35.75 1.8 

I 36.00 1. 7 36.25 1.6 36.50 1.6 36.75 1.6 
37.00 1.5 37.25 1.5 37.50 1.5 37.75 1.4 
38.00 1. 4 38.25 1 .4 38.50 1.3 38.75 1.3 

I 
39.00 1 .3 39.25 1.2 39.50 1.2 39.75 1.2 
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LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
HYOROGRAPH RUNOFF VALUES 
10 YEAR STORM FREQUENCY ( CONT' D) 

I 40.00 1 .2 40.25 1. 1 40.50 1.1 40.75 1. 1 
41.00 1.1 41 .25 1.0 41.50 1.0 41.75 1.0 
42.00 1 .0 42.25 I .0 42.50 .9 42.75 . 9 

I 
43.00 .9 43.25 .9 43.50 . 9 43.75 .8 
44.00 .8 44.25 .B 44.50 .8 44.75 .8 
45.00 .8 45.25 .7 45.50 .7 45.75 .7 
46.00 .7 46.25 .7 46.50 .7 46.75 .6 

I 47.00 .6 47.25 .6 47.50 .6 47.75 .6 
48.00 .6 48.25 .6 48.50 .6 48.75 .5 
49.00 .5 49.25 .5 49.50 .5 49.75 .5 

I 50.00 .5 50.25 .5 50.50 .5 50.75 .5 
51.00 .4 51 .25 .4 51 .50 .4 51.75 .4 
52.00 .4 52.25 .4 52.50 .4 52.75 .4 

I 
53.00 .4 53.25 .4 53.50 .4 53.75 .3 

.~ 54.00 .3 54.25 .3 54.50 .3 54.75 .3 ~J 
55.00 .3 55.25 .3 55.50 .3 55.75 .3 
56.00 .3 56.25 .3 56.50 .3 56.75 .3 

I 57.00 .3 57.25 .3 57.50 .3 57.75 .2 
58.00 

,, 
58.25 .2 58.50 .2 58.75 .2 .t.. 

59.00 . 2 59.25 .2 59.50 .2 59.75 .2 

I 60.00 .2 60.25 .2 60.50 .2 60.75 .2 
61.00 ? 61 .25 .2 61.50 .2 61.75 .2 .... 
62.00 .2 62.25 .2 62.50 .2 62.75 .2 
63.00 '1 63.25 .2 63.50 .1 63.75 • 1 

I 
,(.. 

64.00 • 1 64.25 .1 64.50 . 1 64.75 • 1 
65.00 .1 65.25 .1 65.50 . 1 65.75 • 1 
66.00 . 1 66.25 .1 66.50 • 1 66.75 • 1 

I 67.00 • 1 67.25 .1 67.50 .1 67.75 .1 
68.00 • 1 68.25 .1 68.50 .1 68.75 • 1 
69.00 . 1 69.25 • 1 69.50 . 1 69.75 • 1 

I 70.00 • 1 70.25 .1 70.50 .1 70!75 .1 
71.00 .1 71 .25 . 1 71 .50 .1 71.75 . 1 
72.00 . 1 72.25 .1 72.50 .1 72.75 . 1 
73.00 .1 73.25 .1 73.50 .1 73.75 .1 

I 74.00 • 1 74.25 .1 74.50 • 1 74.75 • 1 
75.00 .1 75.25 .1 75.50 .1 75.75 • 1 
76.00 0.0 76.25 0.0 76.50 0.0 76.75 0.0 

I 
I 
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PAGE c, I 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

HYDROGRAPH RUNOFF VALUES 
10 YEAR STORM FREQUENCY <CONT'D> 

0.0 77.25 0.0 77.50 0.0 77.75 0.0 
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LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

STAGE~ STORAGE & DISCHARGE 

POND IDENTIFIER 3.3 AC. SUM 

ELEV STORAGE OUTFLOW 25/T+O 
<CU.FT.> ( CFS) <CFS> 

44.0 0.0 0.0 0.0 
44.2 29200.0 2.5 67.4 
44.4 58800.0 7.5 138.2 
44.6 88800.0 14.8 212.1 
44.8 119200.0 24.2 289.1 
45.0 150000,0 35.9 369.2 
45.2 181200.0 49.9 452.5 
45,4 212800.0 66.2 539.1 
45.6 244800.0 85.1 629. I 
45.8 277200:0 106.5 722.5 
46.0 310000.0 130.5 819.4 
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HYDROLOGIC REPORT FOR 

POWHATAN 
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LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

HYDROGRAPH RESERVOIR ROUTING 

I BASIN IDENTIFIER 3.3 AC. SUM 
POND IDENTIFIER 3.3 AC. SUM 
10 YEAR STORM FREQUENCY 

I 
T I 1 !2 2St/T 01 252/T 02 2S2/T 

I 
+02 

---------------------------------------------------------------------

I 5.00 0.0 .1 0.0 0.0 .t 0.0 0.0 
5.25 .1 .1 0.0 0.0 .2 0.0 .2 
5.50 • 1 .1 .2 0.0 .4 0.0 .4 

I 5.75 . 1 .2 .4 0.0 .6 0.0 .6 
6.00 ? .3 .6 0.0 1.0 0.0 1.0 .... 
6.25 .3 .4 1.0 0.0 1.6 • 1 1.6 

I 
6.50 .4 .5 1 .6 .1 2.4 .1 2.4 

·' 6.75 .5 .7 2.4 . 1 3.5 • 1 3.4 . ., 
7.00 .7 .9 3.4 .1 4.8 .2 4.6 
7.25 . 9 1.0 4.6 .2 6.3 .2 6.1 

I 7.50 1 .0 1 .2 6.1 .2 8.0 .3 7.7 
7.75 1.2 1.3 7.7 .3 10.0 .4 9.6 
8.00 1.3 1.5 9.6 .4 12.1 .4 11 .6 

I 8.25 1.5 1.8 11.6 .4 14.5 .5 14.0 
8.50 1.8 2.1 14.0 .5 17.4 .6 16.8 
8.75 2.1 2.4 18.8 .s 20.7 .8 19.9 

I 
9.00 2.4 2.7 19.9 .8 24.2 . 9 23.4 
9.25 2.7 3.1 23.4 • g 28.3 1.0 27.2 
9.50 3.1 3.7 27.2 1.0 33.0 1 .2 31.8 
9.75 3.7 4.3 31.8 1. 2 38.5 1.4 37.1 

I 10.00 4.3 4.9 37.1 1.4 44.9 1.6 43.3 
10.25 4.9 5.9 43.3 1.6 52.4 1.9 50.5 
10.50 5.9 6.8 50.5 1.9 61.3 2.2 59.0 

I 10.75 6.8 8.3 59.0 2.2 71.9 2.8 69. 1 
11 .00 8.3 10.0 69.1 2.8 84.6 3.7 80.9 
11.25 10.0 13.0 80.9 3.7 100.1 4.8 95.3 

I 
11.50 13.0 16.1 95.3 4.8 119.6 6.2 113.4 
11.75 16.1 36.6 113.4 6.2 159.9 9.6 150.2 
12.00 36.6 106.5 150.2 9.6 283.6 23.5 260.1 
12.25 106.5 105. 1 260.1 23.5 448.1 49. I 399.0 

I 12.50 105.1 79. 1 399.0 49. 1 534.1 65.3 468.8 
12.75 79.1 74.3 468.8 65.3 557.0 70.0 487.0 
13.00 74.3 71.4 487.0 70.0 562.8 71.2 491.6 

I 
13.25 71.4 69.8 491.6 71.2 561 .6 70.9 490.7 
13.50 69.8 68.4 490.7 70.9 558.0 70.2 487.8 
13.75 68.4 67.0 487.8 70.2 553.0 69.1 483.9 
14.00 67.0 65.6 483.9 69. 1 547.3 67.9 479.4 PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 085
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I PAGE {,(, 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 3.3 AC. SUM 

I POND IDENTIFIER 3.3 AC. SUM 
10 YEAR STORM FREQUENCY (CONTI 0) 

I 
14.25 65.6 63.7 479.4 67.9 540.8 66.6 474.2 

I 
14.50 63.7 62.1 474.2 66.6 533.5 65.2 468.3 
14.75 62.1 60.7 468.3 65.2 525.9 63.7 462.2 
15.00 60.7 59.3 462.2 63.7 518.5 62.3 456.2 
15.25 59.3 57.9 456.2 62.3 511.0 60.9 450.1 

I 15.50 57.9 58.4 450.1 60.9 503.4 59.5 443.9 
15.75 58.4 54.9 443.8 59.5 495.7 58.0 437.7 
16.00 54.9 53.2 437.7 58.0 48'7.7 56.5 431.2 

I 16.25 53.2 50.8 431 .2 56.5 478.7 54.8 423.9 
16.50 50.8 48.4 423.9 54.8 468.3 52.8 415.5 
16.75 48.4 46.6 415.5 52.8 457.6 50.8 406.8 

I 
17.00 46.6 44.8 406.8 50.8 447.3 49.0 398.3 

.~ 17.25 44.8 42.9 398.3 49.0 437.0 47.3 389.8 ltl 
17.50 42.9 41 .2 389.8 47.3 426.6 45.5 381 .1 
17.75 41.2 39.5 381.1 45.5 418.2 43.8 372.5 

I 18.00 39.5 37.9 372.5 43.8 406.1 42.1 364.0 
18.25 37.9 36.4 364.0 42. 1 396.3 40.4 355.9 
18.50 36.4 35.0 355.9 40.4 386.9 38.8 348.0 

I 
18.75 35.0 33.7 348.0 38.8 377.8 37.3 340.6 
19.00 33.7 32.4 340.6 37.3 369.3 35.9 333.4 
19.25 32.4 31 .2 333.4 35.9 361 .2 34.7 326.5 
19.50 31.2 30. 1 326.5 34.7 353.2 33.5 319.6 

I 19.75 30.1 29. 1 319.6 33.5 345.3 32.4 313.0 
20.00 29.1 28.2 313.0 32.4 337.8 31.3 306.5 
20.25 28.2 27.0 306.5 31 .3 330.4 30.2 300.2 

I 20.50 27.0 25.7 300.2 30.2 322.7 29.1 293.6 
20.75 25.7 24.8 293.6 29.1 315.0 28.0 287.0 
21.00 24.8 23.8 287.0 28.0 307.6 26.9 280.? 

I 
21 .25 23.8 22.9 280.7 26.9 300.8 25.9 274.7 
21 .50 22.9 22.1 274.7 25.9 293.9 ·24.9 269.0 
21.75 22.1 21.3 269.0 24.9 287.6 24.0 263.5 
22.00 21.3 20.6 263.5 24.0 281 .5 23.3 258.2 

I 22.25 20.6 19.8 258.2 23.3 275.4 22.5 252.9 
22.50 19.9 19.3 252.9 22.5 269.6 21.8 247.8 
22.75 19.3 18.7 247.8 21 .8 263.9 21. I 242.8 

I 23.00 18.7 18.1 242.8 21.1 258.4 20.4 238.0 
23.25 18.1 17.6 238.0 20.4 253.2 1 9. 8 233.4 
23.50 17.6 17.1 233.4 19.8 248.3 19.2 229.1 

I 
23.75 17.1 16.7 229.1 19.2 243.7 18.6 225.1 
24.00 16.7 16.2 225.1 18.6 239.3 18.1 221 .2 
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LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 3.3 AC. SUM 

I POND IDENTIFIER 3.3 AC. SUM 
10 YEAR STORM FREQUENCY ( CONT '0 l 

I 
24.25 16.2 14.5 221 .2 18.1 233.8 17.4 216.4 

I 
24.50 14.5 13.5 216.4 17.4 226.9 16.6 210.4 
24.?5 13.5 12.7 210.4 16.6 220.0 15.7 204.3 
25.00 12.7 12.0 204.3 15.7 213.3 14.9 198.4 
25.25 12.0 11.3 198.4 14.9 206.8 14.3 192.6 

I 25.50 11.3 10.7 192.6 14.3 200.4 13.6 186.8 
25.75 10.7 10.1 186.8 13.6 194.0 13.0 181.0 
26.00 10.1 9.6 181.0 13.0 187.7 12.4 175.3 

I 26.25 9.6 9.0 175.3 12.4 181 .5 11.8 169.7 
26.50 9.0 8.5 169.7 11.8 175.5 11.2 164.3 

..; 26.?5 8.5 8.1 164.3 11.2 169.7 10.6 159. 1 

I 
27.00 8.1 7.7- 159.1 10.6 164.2 10.1 154.1 

~ 27.25 7.7 7.3 154.1 10.1 159.0 9.6 149.4 
27.50 7.3 6.9 149.4 9.6 154.1 9.1 145.0 
27.75 6.9 6.6 145.0 9.1 149.5 8.6 140.8 

I 28.00 6.6 6.3 140.9 8.6 145. 1 8.2 136.9 
28.25 6.3 6.0 136.9 8.2 140.9 7.8 133.1 
28.50 6.0 5.7 133.1 7.8 137.0 7.4 129.6 

I 
28.75 5.7 5.4 129.6 7.4 133.2 7.2 126.1 
29.00 5.4 5.1 126.1 7.2 129.4 6.9 122.5 
29.25 5. 1 4.9 122.5 6.9 125.7 6.6 119.0 
29.50 4.9 4.7 119.0 6.6 122.0 6.4 115.6 

I 29.75 4.7 4.4 115.6 6.4 118.3 6.1 112.2 
30.00 4.4 4.3 112.2 6.1 114.8 5.9 108.9 
30.25 4.3 4. I 108.9 5.9 I 11.4 5.6 105.8 

I 30.50 4. l 3.9 105.8 5.6 108.3 5.4 102.9 
30.75 3.9 3.8 102.9 5.4 105.2 5.2 100.1 
31.00 3.8 3.7 100.1 5.2 102.3 5.0 97.4 

I 
31 .25 3.7 3.5 97.4 5.0 99.6 4.8 94.8 
31.50 3.5 3.4 94.8 4.8 96.9 4.6 92.4 
31.75 3.4 3.3 92.4 4.6 94.4 4.4 90.0 
32.00 3.3 3.1 90.0 4.4 92.0 4.2 87.8 

I 32.25 3.1 3.0 87.8 4.2 89.7 4.1 85.7 
32.50 3.0 2.9 85.7 4. 1 87.5 3.9 83.6 
32.75 2.9 2.8 83.6 3.9 85.4 3.8 81.7 

I 33.00 2.8 2.7 81.7 3.8 83.4 3.6 79.8 
33.25 2.7 2.6 79.8 3.6 81.5 3.5 78.0 
33.50 2.6 2.5 78.0 3.5 79.6 3.3 76.3 

I 
33.75 2.5 2.4 76.3 3.3 77.8 3.2 74.6 
34.00 2.4 2.3 74.6 3.2 76.1 3.1 73.0 
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.LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 3.3 AC. SUM 
POND IDENTIFIER 3.3 AC. SUM 
10 YEAR STORM FREQUENCY < CONT 'D > 

I 
34.25 2.3 2.2 73.0 3.1 74.5 3.0 71.5 

I 
34.50 2.2 2.1 71.5 3.0 72.9 2.9 70.0 
34.75 2.1 2.1 70.0 2.9 71.4 2.8 68.6 
35.00 2 .I 2.0 68.6 2.8 69.9 2.7 6?.3 
35.25 2.0 1.9 67.3 2.7 68.5 2.6 66.0 

I 35.50 1.9 1.8 66.0 2.6 67.2 2.5 64.7 
35.75 1.8 1.8 64.7 2.5 65.9 2.4 63.4 
36.00 1.8 1. 7 63.4 2.4 64.5 2.4 62. t 

I 36.25 1.7 1.6 62.1 2.4 63.1 2.3 60.8 
36.50 1. 8 1.6 60.8 2.3 61.7 2.3 59.5 
36.75 1.6 1.6 59.5 2.3 60.3 2.2 58. 1 

I 
37.00 1.6 1.5 58.1 2.2 59.0 2.2 56.8 

\ 37.25 1.5 1.5 56.8 2.2 57.7 2. t 55.6 
37.50 1.5 1.5 55.6 2.1 56.4 2.1 54.3 
37.75 1.5 1.4 54.3 2.1 55.1 2.0 53.1 

I 38.00 1.4 1.4 53.1 2.0 53.9 2.0 51.9 
38.25 1.4 1.4 51.9 2.0 52.7 1.9 50.8 
38.50 1.4 1.3 50.8 1.9 51.5 1.9 49.7 

I 
38.75 1.3 1.3 49.7 1.9 50.4 1.8 48.6 
39.00 1 .3 1.3 48.6 1.8 49.3 1.8 47.5 
39.25 1.3 1.2 47.5 1.8 48.2 1.8 46.4 

I 
39.50 1.2 1.2 46.4 1.8 47.1 1.7 45.4 
39.75 1.2 1.2 45.4 1.7 46.1 1.7 44.4 
40.00 1.2 1.2 44.4 1.7 45.1 1.7 43.4 
40.25 1.2 1.1 43.4 10 7 44.1 1 .6 42.5 

I 40.50 1.1 1.1 42.5 1.6 43.1 1.6 4L5 
40.75 1.1 1.1 41.5 1 .6 42.2 1.5 40.6 
41.00 1.1 1.1 40.6 1.5 41.2 1.5 39.7 

I 41.25 1.1 1.0 39.7 1.5 40.3 'I 1.5 38.9 
41.50 1.0 1.0 38.9 1.5 39.5 1.4 38.0 
41.75 1.0 1.0 38.0 1.4 38.6 1.4 37.2 
42.00 1.0 1.0 37.2 1..4 37.7 1.4 36.4 

I 42.25 1.0 1.0 36.4 1.4 36.9 1 .4 35.6 
42.50 1.0 .9 35.8 1.4 36 .I 1.3 34.8 
42.75 .9 .9 34.8 1.3 35.3 1.3 34.0 

I 43.00 .9 .9 34.0 1.3 34.5 1.3 33.3 
43.25 .9 .9 33.3 I .3 33.8 1 .2 32.5 
43.50 .9 .9 32.5 1. 2 33.0 1.2 31.8 

I 
43.75 . 9 .8 31.8 1.2 32.3 1.2 31.1 
44.00 .8 .a 31.1 1.2 31 .6 1.2 30.5 
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I 
I PAGE (.,1 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 3.3 AC. SUM 

I POND I DENT! F I ER 3.3 AC. SUM 
10 YEAR STORM FREQUENCY (CONTI D) 

I 
44.25 .8 .8 30.5 1.2 30.9 1.1 29.8 

I 
44.50 .8 .8 29,8 1.1 30.3 1.1 29. I 
44.75 .8 .a 29.1 1'.1 29.6 1.1 28.5 
45.00 ,8 .8 28.5 I .I 28.9 1.1 27.9 
45.25 .8 .7 27.9 1.1 28.3 1.0 27.3 

I 45.50 .7 .7 27.3 1.0 27.7 1.0 26.7 
45.75 .7 .7 26.7 1.0 27.1 1 .0 26.1 
46.00 .7 .7 26. 1 1.0 26.5 1.0 25.5 

I 
46.25 .7 .7 25.5 1.0 25.9 1.0 25.0 
46.50 .7 . 7 25.0 1.0 25.4 .9 24.4 
46.75 .7 .6 24.4 .9 24.8 • 9 23.9 

I 
47.00 .6 .6 23.9 . 9 24.3 . 9 23.4 

~ 47.25 .6 .6 23.4 .9 23.7 .9 22.9 
47.50 .6 .6 22.9 .9 23.2 . 9 22.4 
47.75 .6 .6 22.4 .9 22.7 .B 21.9 

I 48.00 .6 .8 21.9 .8 22.2 .8 21.4 
48.25 .6 .6 21.4 .8 21.7 .8 20.9 
48.50 .6 .6 20.9 .8 21.3 .8 20.5 

I 
48.75 .6 .5 20.5 .a 20.8 .8 20.0 
49.00 .5 .5 20.0 .8 20.4 .7 19.6 
49.25 .5 .5 19.6 .7 19.9 .7 19.2 
49.50 .5 .s 19.2 . 7 19.5 .7 18.8 

I 49.75 .5 .5 18.8 .7 19.1 .7 18.4 
50.00 .5 .5 18.4 .7 18.6 .7 18.0 
50.25 .5 .5 18.0 .7 18.2 .7 17.6 

I 50.50 .5 .5 17.6 .7 17.8 .7 17.2 
50.75 .5 .5 17.2 .7 17.5 .6 16.8 
51.00 .5 .4 16.8 .6 17.1 .6 16.4 

I 
51 .25 .4 .4 16.4 .6 16.7 .6 16.1 
51.50 .4 .4 16. 1 .6 16.3 .6 rs.7 
51.75 .4 .4 15.7 .6 16.0 .6 15.4 
52.00 .4 .4 15.4 .6 15.6 .6 15.1 

I 52.25 .4 .4 15.1 .6 15.3 .6 14.7 
52.50 .4 .4 14.7 .6 15.0 .5 14.4 
52.75 .4 .4 14.4 .s 14.6 .5 14.1 

I 53.00 .4 .4 14. 1 .5 14.3 .s 13.8 
53.25 .4 .4 13.8 .5 14.0 .s 13.5 
53.50 .4 .4 13.5 .5 13.7 .5 13.2 

I 
53.75 .4 .3 13.2 .5 13.4 .s 12.9 
54.00 .3 .3 12.9 .5 13.1 .5 12.6 

PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 089



I 
I PAGE /¢ 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

I 
BASIN IDENTIFIER 3.3 AC. SUM 
POND IDENTIFIER 3.3 AC. SUM 
10 YEAR STORM FREQUENCY (CONTI 0) 

I 
54.25 . 3 .3 12.6 .5 12.8 .5 12.4 

I 
54.50 .3 .3 12.4 .5 12.6 .5 12.1 
54.75 .3 .3 12.1 .5 12.3 .5 11.8 
55.00 .3 .3 11.8 .5 12.0 .4 11.6 
55.25 .3 .3 11.6 .4 11.8 .4 11.3 

I 55.50 .3 .3 11.3 .4 11.5 .4 11.1 
55.75 .3 .3 11. 1 .4 11 .2 .4 10.8 
56.00 .3 .3 10.8 .4 11.0 .4 10.6 

I 56.25 .3 .3 10.6 .4 10.8 .4 10.4 
56.50 .3 .3 10.4 .4 10.5 . 4 10. 1 .. 56.?5 .3 .3 10. 1 .4 10.3 .4 9.9 

I 
57.00 .3 .3 9.9 .4 10.1 • 4 9.7 

~ 57.25 .3 .3 9.7 .4 9.9 .4 9.5 
57.50 .3 .3 9.5 .4 9.6 .4 9.3 
57.75 .3 .2 9.3 .4 9.4 .3 9.1 

I 58.00 .2 .2 9.1 .3 9.2 .3 8.9 
58.25 .2 .2 8.9 .3 9.0 .3 8.7 
58.50 .2 .2 8.7 .3 8.8 .3 8.5 

I 58.75 .2 .2 8.5 .3 8.6 .3 8.3 
59.00 '") .2 8.3 .3 8.5 .3 8.1 •'-

59.25 .2 .2 B.l .3 8.3 .3 8.0 

I 
59.50 .2 .2 8.0 .3 8.1 .3 7.8 
59.75 .2 .2 7.8 .3 7.9 .3 7.6 
60.00 • 2 . 2 7.6 .3 7.7 .3 7.5 
60.25 .2 .2 7.5 .3 7.6 .3 7.3 

I 60.50 .., .2 7.3 .3 7.4 .3 7.1 ,(.. 

60.75 .2 .2 7.1 .3 7.3 .3 7.0 
61.00 .2 .2 7.0 .3 7.1 .3 6.8 

I 
61.25 ? .2 6.8 .3 6.9 . ' .3 6.7 ... 
61.50 . 2 .., 6.7 .3 6.8 .2 ·s .5 .... 
61.75 .2 .2 6.5 .2 6.6 .2 6.4 
62.00 .2 .2 6.4 • 2 6.5 • 2 6.3 

I 62.25 .2 .2 6.3 ·.2 6.4 .2 6.1 
62.50 .2 .2 8. I .2 6.2 .2 6.0 
62.75 ? .... .2 6.0 .2 6.1 .2 5.9 

I 63.00 . 2 .2 5.9 .2 6.0 .2 5.7 
63.25 .2 .2 5.7 .2 5.8 .2 5.6 
63.50 .2 .1 5.6 .2 5.7 .2 5.5 

I 
63.75 . 1 .1 5.5 .2 5.6 • 2 5.4 
64.00 • 1 .1 5.4 .2 5.5 .2 5.3 
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I 
I PAGE 7/ 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

I 
BASIN IDENTIFIER 3.3 AC. SUM 
POND IDENTIFIER 3.3 AC. SUM 
10 YEAR STORM FREQUENCY <CONT'D) 

I 
64.25 .1 . 1 5.3 .2 5.3 .2 5.1 

I 
64.50 .1 • 1 5.1 .2 5.2 ., 5.0 .... 
64.75 • 1 . 1 5.0 ? 5.1 . 2 4.9 ... 
65,00 • 1 . 1 4.9 .2 5.0 .2 4.8 
65.25 .1 • 1 4.8 .2 4.9 .2 4.7 

I 85.50 .1 .1 4.7 .2 4.8 ? 4.6 ... 
65.?5 • 1 .1 4.6 .2 4.7 .2 4. 5 
66.00 • 1 .1 4.5 .2 4.6 .2 4.4 

I 66.25 .1 • 1 4.4 .., 4.5 .2 4.3 . .:. 
66.50 .1 • 1 4.3 .2 4.4 .2 4.2 
66.75 • 1 .1 4.2 .2 4.3 .2 4. 1 

I 
87.00 • 1 .1 4.1 .2 4.2 .2 4.0 

\,~ 67.25 • 1 .1 4.0 .2 4. I .2 3.9 
6?.50 • 1 • 1 3.9 .., 4.0 .1 3.9 . .:. 
67.75 .1 • 1 3.9 . 1 3.9 .1 3.8 

I 68.00 • 1 .1 3.8 .1 3.8 .1 3.7 
68.25 • 1 .1 3.7 • 1 3.8 • 1 3.6 

·68.50 • 1 • 1 3.6 • 1 3.7 • 1 3.5 

I 68.75 • 1 .1 3.5 .1 3.6 • 1 3.5 
69.00 .1 .1 3.5 .1 3.5 • 1 3.4 
69.25 • 1 .I 3.4 .1 3.4 .1 3.3 

I 
69.50 • 1 .1 3.3 .1 3.4 .1 3.2 
69.75 .1 .1 3.2 .1 3.3 .1 3.2 
70.00 . 1 . I 3.2 .1 3.2 .I 3.1 
70.25 • 1 .1 3.1 • 1 3.2 . 1 3.0 

I 70.50 • 1 .1 3.0 .1 3.1 • 1 3.0 
70.75 . I . 1 3.0 .1 3.0 .1 2.9 
71.00 .1 .1 2.9 • 1 2.9 .1 2.8 

I 
71.25 • 1 .1 2.8 .1 2.9 .1 2.8 
71.50 • 1 . 1 2.8 .1 2.8 • 1 2.7 
71.75 .1 . 1 2.7 • 1 2.8 .1 2.7 
72.00 • 1 .1 2.7 .1 2.7 .1 2.6 

I 72.25 • 1 .1 2.8 .1 2.6 • 1 2.5 
72.50 .1 • 1 2.5 • 1 2.6 • 1 2.5 
72.75 • 1 .1 2.5 .1 2.5 .1 2.4 

I 73.00 .1 • 1 2.4 . 1 2.5 .1 2.4 
73.25 . I .1 2.4 .I 2.4 .1 2.3 
73.50 • 1 • 1 2.3 • 1 2.4 • 1 2.3 

I 
73.75 • 1 .I 2.3 • 1 2.3 • 1 2.2 
74.00 • 1 • 1 2.2 . 1 2.3 • 1 2.2 
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I 
I 
I 
I 
I 
I 

74.25 

I 
?4.50 
74.75 
?5.00 

I 
75.25 
75.50 
75.75 
76.00 

I 76.25 
76.50 
76.75 

I 
77.00 

~ 77.25 

I 
I 
I 
I 
I 
I 
I 
I 

PAGE 7Z. 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

BASIN IDENTIFIER 3.3 AC. SUM 
POND IDENTIFIER 3.3 AC. SUM 
10 YEAR STORM FREQUENCY <CONT'D) 

.1 • 1 2.2 • 1 2.2 .I 2. 1 

.1 • 1 2.1 • 1 2.2 • 1 2.1 

• 1 • 1 2.1 • 1 2.1 .1 2.0 

• 1 • 1 2.0 .1 2 .I .1 2.0 
• 1 • 1 2.0 .1 2.0 .I 2.0 

. 1 . I 2.0 • 1 2.0 .1 1. 9 

• 1 • 1 I. 9 . l 1.9 • 1 1.9 

.1 0.0 1.9 . 1 1.9 .1 1 .B 

0.0 0.0 1.8 .1 1.8 .1 1.7 

0.0 0.0 1.7 .1 1.7 .1 1 .6 

0.0 0.0 1.6 • 1 1.6 .I 1.5 

0.0 0.0 1.5 • 1 1.4 .1 1 .4 

0.0 0.0 1.4 • 1 1.3 0.0 1.3 

MAXIMUM OUTFLOW • 71.2 C.F.S. 
MAXIMUM STORAGE = 221239.2 CU FT. 
MAXIMUM ELEVATION = 45.5 FEET 
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PAGE "73 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

INFLO~ 

OlllTLO~l 

BASIN 3.3 AC. SUM 
POND 3.3 AC. SUM 
10 YEAR STORM FREQUENCY 

80. 

5 10 15 20 2 5 30 35 40 45 50 55 60 65 ?0 ?5 
TIME CHOURS) 
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I 
I PAGE 7f 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

s. c. s. HYDROGRAPH 

I BASIN IDENTIFICATION 4.7 AC. LAKE 
BASIN DISCHARGES INTO TRIBUTARY OF POWHATAN CREEK 

I BASIN AREA = 21 .30 ACRES 
BASIN CURVE NUMBER 87.00 
24-HOUR PRECIPITATION = 5.75 INCHES 

I AVERAGE BASIN SLOPE = 3.8 % 
HYDRAULIC LENGTH .. 1200.0 FEET 
BASIN LAG .17 HOURS 

I HYDROGRAPH RUNOFF VALUES 
10 YEAR STORM FREQUENCY 

I TIME RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF 
HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. 

I 
3.00 0.0 3.25 0.0 3.50 0.0 3.75 0.0 

~ 4.00 0.0 4.25 0.0 4.50 0.0 4.75 . 1 .. J 

5.00 . 1 5.25 .2 5.50 .2 5.75 .3 

I 
6.00 .3 6.25 .4 6.50 .5 6.75 .6 
7.00 .6 7.25 .7 7.50 .a 7.75 .B 
8.00 . 9 8.25 1.1 8.50 1.3 8.75 1.4 
9.00 1.5 9.25 1. 7 9.50 1.9 9.75 2.1 

I 10.00 2.3 10.25 2.8 10.50 3.2 10.75 4.1 
11.00 4.8 11 .25 6.5 11.50 8.0 11.75 24.6 
12.00 79.1 12.25 60.4 12.50 21.5 12.75 12.7 

I 
13.00 8.9 13.25 7.3 13.50 6.3 13.75 5.5 
14.00 4.9 14.25 4.1 14.50 3.5 14.75 3.5 
15.00 3.5 15.25 3.5 15.50 3.5 15.75 3.4 
16.00 3.4 16.25 2.7 16.50 2.2 16.75 2.1 

I 17.00 2.1 17.25 2.1 17.50 2.1 17.75 2.1 
18.00 2.1 18.25 2.1 18.50 2.0 18.75 2.0 
19.00 2.0 19.25 2.0 19.50 2.0 19.75 2.0 

I 20.00 2.0 20.25 1.7 20.50 1.4 20_. 75 I. 4 
21.00 1.4 21.25 1.4 21 .50 1.4 21. '75 1.4 
22.00 1.4 22.25 1 .4 22.50 1.3 22.75 1.3 

I 
23.00 1.3 23.25 t.3 23.50 1.3 23.75 1.3 
24.00 1.3 24.25 .3 24.50 0.0 24.75 0.0 
25.00 0.0 25.25 0.0 25.50 0.0 25.75 0.0 
26.00 0.0 26.25 0.0 26.50 0.0 26.75 0.0 

I 
I 
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PAGE 15 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
8/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

BASIN 4.? AC. LAKE 
100 INTO TRIBUTARY OF POWHA 

10 YEAR STORM FREQUENCY 

tn 80 
lL 
u 

lL 
LL.. 
0 
z 
::l 
!Y 

60 

40 

20 

''-..__ 
0 LL....it...-J::=d::.=:±:::::::r::l'::c....L...L....LI -Ll_IL......,IC"-=z::::r::::tl::=tl ::::::t:J ::.:±I =±:1 :::-:+==+.::l=i........il 

5 10 

TIME 
15 20 25 

(HOURS) 
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I 
I PAGE 7(.. 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG I VIRGINIA 
8/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

BASIN IDENTIFIER 4.7 AC. SUM 

I 
DISCHARGES INTO TRIBUTARY OF POWHATAN CREEK 

HYDROGRAPH RUNOFF VALUES 
10 YEAR STORM FREQUENCY 

I TIME RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF 
HOUR C.F. S. HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. 

I 3.00 0.0 3.25 0.0 3.50 0.0 3.75 0.0 
4.00 0.0 4.25 0.0 4.50 0.0 4.75 • 1 
5.00 .1 5.25 .2 5.50 .2 5.75 .3 

I 6.00 .4 6.25 .5 6.50 .8 6.75 .7 
7.00 .8 7.25 . 9 7.50 1.1 7.75 1.2 
8,00 1.3 8.25 1.6 8.50 1.9 8.75 2.2 

I 
9.00 2.4 9.25 2.7 9.50 3.1 9.75 3.6 

10.00 4.0 10.25 4.8 10.50 5.5 10.75 6.9 
11.00 B.S 11.25 11.3 11.50 14.2 11.75 34.2 

I 
12.00 102.6 12.25 109.5 12.50 86.8 12.75 82.7 

·•..~ 13.00 80.1 13.25 78.2 13.50 76.5 13.75 74.6 
14.00 72.9 14.25 70~7 14.50 68.7 14.75 67.2 
15.00 65.8 15.25 64.4 15.50 62.9 15.75 61.5 

I 16.00 60.0 16.25 57.6 16.50 55.0 16.75 52.9 
17.00 51.1 17.25 49.3 17.50 47.6 17.75 45.8 
18.00 44.1 18.25 42.5 18.50 40.9 18.75 39.4 

I 
19.00 37.9 19.25 36.7 19.50 35.5 19.75 34.4 
20.00 33.3 20.25 32.0 20.50 30.5 20.75 29.4 
21.00 28.3 21.25 27.3 21 .50 26.3 21.75 25.4 
22.00 24.6 22.25 23.9 22.50 23.2 22.75 22.5 

I 23.00 21.8 23.25 21.1 23.50 20.5 23.75 19.9 
24.00 19.4 24.25 17.7 24.50 16.6 24.75 15.7 
25.00 14.9 25.25 14.3 25.50 13.6 25.75 13.0 

I 26.00 . 12.4 26.25 11.8 26.50 11.2 26.75 10.6 
27.00 10.1 27.25 9.6 27.50 9.1 27.75 8.6 
28.00 8.2 28.25 7.8 28.50 7.4 28.75 7.2 

I 
29.00 6.9 29.25 6.6 29.50 8.4 29.75 6. 1 
30.00 5.9 30.25 5.6 30.50 5.4 30.75 5.2 
31.00 5.0 31 .25 4.8 31.50 4.6 31.75 4.4 
32.00 4.2 32.25 4.1 32.50 3.9 32.75 3.8 

I 33.00 3.6 33.25 3.5 33.50 3.3 33.75 3.2 
34.00 3.1 34.25 3.0 34.50 2.9 34.75 2.8 
35.00 2.7 35.25 2.6 35.50 2.5 35.75 2.4 

I 36.00 2.4 36.25 2.3 36.50 2.3 36.75 2.2 
37.00 2.2 37.25 2. 1 37.50 2. 1 37.75 2.0 
38.00 2.0 38.25 1.9 38.50 1 .9 38.75 1.8 

I 
39.00 1.8 39.25 1.8 39.50 1.7 39.75 1.7 
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I 
I PAGE ("7 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

I 
HYDROGRAPH RUNOFF VALUES 
10 YEAR STORM FREQUENCY < CONT '0 > 

I 40.00 1.7 40.25 1.6 40.50 1.6 40.75 1.5 
41.00 l.5 41 .25 1.5 41.50 1.4 41.75 1.4 
42.00 1.4 42.25 1.4 42.50 1.3 42.75 1.3 

I 
43.00 1.3 43.25 1.2 43.50. 1.2 43.75 1 .2 
44.00 1 ') 44.25 1.1 44.50 1.1 44.75 1.1 ... 
45.00 1.1 45.25 1.0 45.50 1.0 45.75 1.0 
46.00 1.0 46.25 1.0 46.50 • 9 46.75 . 9 

I 47.00 .9 47.25 .9 47.50 .9 47.75 .8 
48.00 .8 48.25 .a 48.50 .8 48.75 .8 
49.00 .7 49.25 .7 49.50 .7 49.75 .7 

I 50.00 .7 50.25 .7 50.50 .7 50.75 .6 
51.00 .6 51.25 .6 51 .50 .6 51.75 ,6 
52.00 .6 52.25 .6 52.50 .5 52.75 .s 

I 
53.00 .5 53.25 .5 53.50 .5 53.75 .5 

~ 54.00 .5 54.25 .5 54.50 .5 54.75 .5 
55.00 .4 55.25 .4 55.50 .4 55.75 .4 
56.00 .4 56.25 .4 56.50 .4 58.75 .4 

I 57.00 .4 57.25 .4 57.50 .4 57.75 .3 
59.00 .3 58.25 .3 59.50 .3 58.75 .3 
59.00 .3 59.25 .3 59.50 .3 59.75 .3 

I 
60.00 .3 60.25 .3 60.50 .3 60.75 .3 
61.00 .3 61 .25 .3 61.50 .2 61.75 .2 
62.00 .2 62.25 .2 62.50 .2 62.75 .2 

I 
63.00 .2 63.25 .2 63.50 .2 63.75 .2 
64.00 ., 84.25 .2 64.50 .2 64.75 .2 ·'-
65.00 .2 65.25 .2 65.50 .2 65.75 .2 
66.00 ., ..... 66.25 .2 66.50 .2 66.75 .z 

I 67.00 .2 67.25 .2 67.50 .I 67.75 .I 
68.00 • 1 68.25 • 1 68.50 .1 68.75 • 1 
69.00 • 1 69.25 . I 89.50 • 1 69.75 .1 

I 
70.00 • 1 70.25 . I 70.50 • 1 70,75 . 1 
71.00 .1 71 .25 .1 71 .50 . 1 71.75 . 1 
72.00 .1 72.25 • 1 72.50 .1 72.75 • 1 
73.00 . 1 73.25 .1 73.50 .1 73.75 .1 

I 74.00 . 1 74.25 • 1 ?4.50 . 1 74.75 . I 
75.00 .1 75.25 .1 75.50 .I ?5.75 .1 
76.00 . 1 76.25 • 1 76.50 .1 76.75 . I 

I 
I 
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PAGE '78 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

HYDROGRAPH RUNOFF VALUES 
10 YEAR STORM FREQUENCY <CONT'D> 

.I 77.25 
0.0 78.25 

0.0 77.50 
0.0 78.50 

0.0 77.75 
0.0 78.75 

0.0 
0.0 
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PAGE 7tj 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

200,... 

160 

120 

80 ~ 
40 

\ 
\ 

\ 
\, 

..... "'. 

BASIN 4.7 RC. SUM 
INTO TRIBUTARY OF POWHA 
10 YEAR STORM FREQUENCY 

} ""··~ .. 
0 l U.U.-!'1'11 Ill II Ill I II !!"'tttt±I±H-H,W II II Ill! [l I II ll Ill! I II II ! I I! II Ill I 

5 1015 2025 3035 4045 5055 60 65 7075 
TIME (HOURS) 
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PAGE 8'o 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

STAGE~ STORAGE & DISCHARGE 

POND IDENTIFIER 4.7 AC. LAKE SUM 

ELEV 

40.0 
40.2 
40.4 
40.6 
40.8 
41.0 
41.2 
41.4 
41.6 
41.8 
42.0 

STORAGE 
(CU. FT. ) 

0.0 
40600.0 
82400.0 

125400.0 
169600.0 
215000.0 
261400.0 
308600.0 
356600,0 
405400.0 
455000.0 

OUTFLOW 
(CFS) 

0.0 
4.8 

14.0 
26.7 
42.5 
61 .5 
83.5 

108.7 
136.9 
168.3 
202.9 

2S/T+O 
<CFS> 

0.0 
95.0 

197.1 
305.3 
419.4 
539.3 
664.4 
794.4 
929.3 

1069.2 
1214.0 
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PAGE ~I 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

4 2 - POND I DENT IF IER 4.? AC. LAKE ~::/ 

~,,.// .. / 
/ 

; 
..,~ /'' 

/ /' 
..,/ /" 

,../ /./· 
/ /' 

/ /' 
/ /' 

_./ /" 
/ /' 

/ ,/ 

.// //,__. .. 
/ _,./ 

1
/ .,./ · DISCHARGE 

/ ··-·-·· STORAGE 
/ 

_.,...,.. 
./ 

40 ~/~~~~·~~~-~~~~~~!~~~~~~~~~ 
0 42 84 126 168 210 
0 91200 18 2400 273600 36 4800 45600Q 

DISCHARGE CC f s) 
STORAGE CCu Ft) 
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I PAGE <If?-

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
8/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

HYOROGRAPH RESERVOIR ROUTING 

I BASIN IDENTIFIER 4.7 AC. SUM 
POND IDENTIFIER 4.7 AC. LAKE SUM 
10 YEAR STORM FREQUENCY 

I 
T I 1 I2 251 IT 01 252/T 02 252/T 

I 
+02 

--------------------------------------------------------------~------

I 4.75 0.0 .1 0.0 0.0 • 1 0.0 .1 
5.00 .1 . 1 .1 0.0 .2 0.0 .2 
5.25 .1 .2 .2 0.0 .5 0.0 .s 

I 5.50 .2 .2 .5 0.0 . 9 0.0 .8 
5.75 . 2 .3 .8 0.0 1.3 • 1 1.2 
6.00 .3 .4 1. 2 . 1 1.8 .1 1.7 

I 
6.25 .4 .5 1.7 .1 2.5 .1 2.3 

~I 6.50 .5 .6 2.3 . 1 3.3 .2 3.1 
6.75 .6 .7 3.1 .2 4.3 .2 4.1 
7.00 .7 .8 4.1 .2 5.4 .3 5. I 

I 7.25 .8 • 9 5.1 .3 6.8 .3 6.3 
7.50 .9 1.1 6.3 .3 8.0 .4 7.8 
7.75 L1 1.2 7.6 .4 9.4 .5 8.9 

I 8.00 1.2 1.3 8.9 .5 10.9 .5 10.4 
8.25 1.3 1.6 10.4 .5 12.8 .6 12.1 
8.50 1.6 1.9 12.1 .6 15.1 .a 14.3 

I 
8.75 1. 9 2.2 14.3 .8 17.7 • 9 16.8 
9.00 2 ? 2.4 16.8 . 9 20.4 1.0 19.4 .... 
9.25 2.4 2.7 19.4 1.0 23.4 1.2 22.3 
9.50 2.7 3.1 22.3 1.2 26.9 1.4 25.6 

I 9.75 3.1 3.6 25.6 1.4 30.9 1.6 29.4 
10.00 3.6 4.0 29.4 1 ,6 35.4 1.8 33.6 
10.25 4.0 4.8 33.6 1.8 40.6 2.0 38.5 

I 10.50 4.8 5.5 38.5 2.0 46.7 • ! 2.3 44.4 
10.75 5.5 6.9 44.4 2.3 54.4 2.7 51.7 
11 .00 6.9 8.5 51.7 2.7 64.2 3.2 61.0 

I 
11.25 8.5 11.3 61.0 3.2 77.6 3.9 73.7 
11 .50 11.3 14.2 73.7 3.9 95.3 4.8 90.5 
11.75 14.2 34.2 90.5 4.8 134.2 8.3 125.8 
12.00 34.2 102.6 125.8 8,3 254.3 20.7 233.6 

I 12.25 102.6 109.5 233.6 20.7 425.0 43.4 381 .G 
12.50 109.5 86.8 381 .6 43.4 534.5 60.7 473.7 
12.75 86.8 82.7 473.7 60.7 582.4 69.1 513.3 

I 
13.00 82.7 80.1 513.3 89.1 607.0 73.4 533.6 
13.25 80.1 78.2 533.6 73.4 618.5 75.4 543.1 
13.50 78.2 76.5 543.1 75.4 622.4 76.1 546.3 
13.75 76.5 74.6 S46.3 76.1 621 .3 75.9 545.3 PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 102
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I PAGE 92 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

I 
BASIN IDENTIFIER 4.7 AC. SUM 
POND IDENTIFIER 4.7 AC. LAKE SUM 
10 YEAR STORM FREQUENCY ( CONT '0) 

I 
14.00 74.6 72.9 545.3 75.9 616.9 75.2 541.7 

I 
14.25 72.9 70.7 541.7 75.2 610.1 74.0 536.2 
14.50 70.7 68.7 536.2 74.0 601 .6 72.5 529.1 
14.75 68.7 67.2 529.1 72.5 592.6 70.9 521.7 
15.00 67.2 65.8 521.7 70.9 583.9 69.3 514.5 

I 15.25 65.8 64.4 514.5 69.3 575.4 67.8 507.5 
15.50 64.4 62.9 507.5 67.8 567.0 66.4 500.6 
15.75 62.9 61.5 500.6 66.4 558.7 64.9 493.8 

I 16.00 61.5 60.0 493.8 64.9 550.3 63.4 486.8 
16.25 60.0 57.6 486.8 63.4 540.9 61.8 479.1 
16.50 57.6 55.0 479.1 61 .8 529.9 60.0 469.9 

I 
16.75 55.0 52.9 469.9 60.0 517.8 58.1 459.7 

\J 17.00 52.9 51.1 459.7 58.1 505.7 56.2 449.5 
17.25 51.1 49.3 449.5 56.2 493.7 54.3 439.5 
17.50 49.3 47.6 439.5 54.3 492.1 52.4 429.7 

I 17.75 47.6 45.8 429.7 52.4 470.6 50.6 420.0 
18.00 45.8 44.1 420.0 50.6 459.3 48.8 410.5 
18.25 44.1 42.5 410.5 48.8 448.2 47.1 401.1 

I 18.50 42.5 40.9 401. 1 47.1 437.4 45.4 392.0 
18.75 40.9 39.4 392.0 45.4 426.9 43.7 383.2 
19.00 39.4 37.9 383.2 43.7 416.7 42.2 374.6 

I 
19.25 37.9 36.7 374.6 42.2 407.0 40.8 366.2 
19.50 36.7 35.5 366.2 40.8 397.7 39.5 358.2 
19.75 35.5 34.4 358.2 39.5 388.6 38.2 350.3 
20.00 34.4 33.3 350.3 38.2 379.8 37.0 342.7 

I 20.25 33.3 32.0 342.7 37.0 371 .0 35.8 335.2 
20.50 32.0 30.5 335.2 35.8 36!.9 34.5 327.3 
20.75 30.5 29.4 327.3 34.5 352.7 33.3 319.5 

I 21.00 29.4 28.3 319.5 33.3 343.9 .. 32.0 311.9 
21 .25 28.3 27.3 311.9 32.0 335.4 30.9 304.6 
21 .50 27.3 26.3 304.6 30.9 327.3 29.7 297.6 
21.75 26.3 25.4 297.6 29.7 319.5 28.6 290.9 

I 22.00 25.4 24.6 290.9 28.6 312.3 27.6 284.6 
22.25 24.6 23.9 284.6 27.6 305,5 26.7 278.8 
22.50 23.9 23.2 278.8 26.7 299.2 25.9 273.2 

I 22.75 23.2 22.5 273.2 25.9 292.9 25.2 267.7 
23.00 22.5 21.8 267.7 25.2 286.7 24.5 262.2 
23.25 21.8 2l.1 262.2 24.5 280.6 23.8 256.8 

I 
23.50 21.1 20.5 256.8 23.8 274.7 23.1 251.6 
23.75 20.5 19.9 251 .6 23.1 269.0 22.4 246.6 
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I 
I PAGE $1 '-f 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG. VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 4.7 AC. SUM 
POND IDENTIFIER 4.7 AC. LAKE SUM 
10 YEAR STORM FREQUENCY (CONT~D> 

I 
24.00 19.9 19.4 246.6 22,4 263.5 21.8 241.7 

I 
24.25 19.4 17.7 241.7 21.8 257.0 21.0 236.0 
24.50 17.7 16.6 236.0 21.0 249.3 20.1 229.2 
24.75 16.6 15.7 229.2 20.1 241 .4 19.2 222.3 
25.00 15.7 14.9 222.3 19.2 233.7 18.3 215.4 

I 25.25 14.9 14.3 215.4 18.3 228.3 17.4 208.9 
25.50 14.3 13.6 208.9 17.4 219.4 16.6 202.8 
25.75 13.6 13.0 202.8 16.6 212.8 15.8 196.9 

I 26.00 13.0 12.4 196.9 15.8 206.5 15.1 191.4 
26.25 12.4 11.8 191 .4 15.1 200.4 14.4 186.0 
26.50 11.8 11.2 186.0 14.4 194.6 13.8 180.8 

I 
26.75 11.2 10.6 180.8 13.8 188.8 13.3 175.6 

\J 27.00 10.6 10.1 175.6 13.3 183.0 12.7 170.3 
27.25 10.1 9.6 170.3 12.7 177.2 12.2 165.0 
27.50 9.6 9.1 165.0 12.2 171.4 11.7 159.8 

I 27.75 9. 1 8.6 159.8 11.7 165.8 11.2 154.6 
28.00 8.6 8.2 154.6 11 .2 160.3 10.7 149.6 
28.25 8.2 7.8 149.6 10.7 154.9 10.2 144.7 

I 28.50 7.8 7.4 144.7 10.2 149.8 9.7 140.0 
28.75 7.4 7.2 140.0 9.7 144.9 9.3 135.6 
29.00 7.2 6.9 135.6 9.3 140.4 8.9 131.5 

I 
29.25 6.9 6.6 131.5 8.9 136.2 8.5 127.7 
29.50 6.6 6.4 127.7 8.5 132.2 8.1 124.1 
29.75 6.4 6.1 124.1 8.1 128.4 7.8 120.6 
30.00 6.1 5.9 120.6 7.8 124.8 7.5 117.3 

I 30.25 5.9 5.6 117.3 7.5 121.3 7.1 114.2 
30.50 5.6 5.4 114.2 7 .I 118.0 6.9 111.2 
30.75 5.4 5.2 111.2 6.9 114.9 6.6 108.3 

I 31.00 5.2 5.0 108.3 6.6 111.9 6.3 105.6 
31.25 5.0 4.8 105.6 6.3 109.0 6.0 103.0 
31.50 4,8 4.6 103.0 6.0 106.3 5.8 100.5 
31.75 4.6 4.4 100.5 5.8 103.7 5.6 98. 1 

I 32.00 4.4 4.2 98. 1 5.6 101 .2 5.3 95.9 
32.25 4.2 4.1 95.9 5.3 98.8 5.1 93.7 
32.50 4.1 3.9 93.7 5'.1 96.6 4.9 91.7 

I 32.75 3.9 3.8 91.7 4.9 94.4 4.7 89.7 
33.00 3.8 3.6 89.7 4.7 92.3 4.6 87.7 
33.25 3.6 3.5 87.7 4.6 90.1 4.5 85.6 

I 
33.50 3.5 3.3 85.6 4.5 87.9 4.4 83.5 
33.75 3.3 3.2 83.5 4.4 85.6 4.3 81.3 
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I PAGE qf>' 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG. VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 4.7 AC. SUM 
POND IDENTIFIER 4.7 AC. LAKE SUM 
10 YEAR STORM FREQUENCY <CONT'D> 

I 
34.00 3.2 3.1 81.3 4.3 83.3 4.2 79.2 

I 
34.25 3.1 3.0 79.2 4.2 81.0 4.1 77.0 
34.50 3.0 2.9 77.0 4.1 78.7 4.0 74.8 
34.75 2.9 2.8 74.8 4.0 76.5 3.8 72.6 
35.00 2.8 2.7 72.6 3.8 74.2 3.7 70.5 

I 35.25 2.7 2.6 70.5 3.7 71.9 3.6 68.3 
35.50 2.6 2.5 88.3 3.6 69.7 3.5 86.2 
35.75 2.5 2.4 66.2 3.5 67.6 3.4 64.2 

I 36.00 2.4 2.4 64.2 3.4 65.6 3.3 62.3 
36.25 2.4 2.3 62.3 3.3 63.7 3.2 60.5 
36.50 2.3 2.3_ 60.5 3.2 61.9 3.1 58.8 

I 
36.75 2.3 2.2 58.8 3.1 60.1 3.0 57 .I 

~ 37.00 2.2 2.2 57.1 3.0 58.5 2.9 55.5 ., 
37.25 2.2 2.1 55.5 2.9 56.9 2.9 54.0 
37.50 2.1 2. 1 54.0 2.9 55.3 2.8 52.6 

I 37.75 2' 1 2.0 52,6 2.8 53.9 2.7 51.2 
38.00 2.0 2.0 51 .2 2.7 52.5 2.6 49.8 
38.25 2.0 1. 9 49.8 2.6 51.1 2.6 48.5 

I 38.50 1.9 1.9 48.5 2.6 49.8 2.5 47.3 
38.75 1.9 1.8 47.3 2.5 48.5 2.4 46.1 
39.00 1 .8 1.8 46.1 2.4 47.3 2.4 44.9 

I 
39.25 1 '8 1.8 44.9 2.4 46. I 2.3 43.8 
39,50 1.8 1.7 43.8 2.3 45.0 2.3 42.7 
39.75 1.7 1.7 42.7 2.3 43.9 2.2 41.7 
40.00 1.7 1. 7 41.7 2.2 42.8 2.2 40.7 

I 40.25 1.7 1 .6 40.7 2.2 41.8 2.1 39.7 
40.50 1.6 1.6 39.7 2.1 40.8 2.0 38.8 
40.75 1.6 1.5 38.8 2.0 39.8 2.0 37.8 

I 41.00 1.5 1.5 37.8 2.0 38.9 .. 2.0 36.9 
41 '25 1.5 1.5 36.9 2.0 38.0 1.9 36.1 
41.50 1.5 1.4 36.1 1.9 37.1 1.9 35.2 

I 
41.75 1 .4 1.4 35.2 1.9 36.2 I .8 34.4 
42.00 1 .4 1.4 34.4 1.8 35.4 1.8 33.6 
42.25 1.4 1.4 33.6 1.8 34.6 1.7 32.8 
42.50 1.4 1.3 32.8 1.7 33.8 1.7 32.1 

I 42.75 1.3 1.3 32. 1 1 '7 33.0 1 '7 31.3 
43.00 1.3 1.3 31.3 1.7 32.2 1.6 30.6 
43.25 1.3 1.2 30.6 1.6 31 .5 1 .6 29.9 

I 
43.50 1 .2 1.2 28.9 1.6 30.8 1.5 29.3 
43.75 1 '2 1.2 29.3 1.5 30.1 1.5 28.6 
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I PAGE 8'(., 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I 
POWHATAN 

I 
BASIN IDENTIFIER 4.7 AC. SUI1 
POND IDENTIFIER 4.7 AC. LAKE SUM 
10 YEAR STORM FREQUENCY < CONT '0) 

I 
44.00 1.2 1.2 28.6 1.5 29.4 1.5 27.9 

I 
44.25 1.2 1.1 27.9 1.5 28.8 1.4 27.3 
44.50 1.1 1.1 27.3 1.4 28.1 1.4 26.7 
44.75 1.1 1.1 26.7 1.4 27.5 1 .4 28. 1 
45.00 1.1 1.1 26.1 1.4 26.9- 1.3 25.5 

I 45.25 1.1 1.0 25.5 1.3 26.3 1.3 25.0 
45.50 1.0 1.0 25.0 1.3 25.7 1.3 24.4 
45.75 1.0 1.0 24.4 1.3 25.1 1.3 23.9 

I 46.00 1.0 1.0 23.9 1.3 24.6 1 .2 23.3 
46.25 1.0 1.0 23.3 1.2 24.0 1 .2 22.8 
46.50 1.0 .9 22.8 1.2 23.5 1.2 22.3 

I 
46.75 .9 .9 22.3 1.2 23.0 1.2 21.8 

~ 47.00 . 9 .9 21.8 1.2 22.5 1. 1 21.3 
47.25 .8 .9 21.3 1.1 22.0 1.1 20.9 
47.50 . 9 .9 20.9 1.1 21.5 1.1 20.4 

I 47.75 . 9 .8 20.4 1.1 21.0 1.1 20.0 
48.00 .8 .e 20.0 1.1 20.5 1.0 19.5 
48.25 .8 .8 19.5 1.0 20. 1 1.0 19. 1 

I 
48.50 .8 .8 19.1 1.0 19.7 1.0 18.7 
48.75 .8 .8 18.7 1 .0 19.2 1.0 18.3 
49.00 .8 .7 18.3 1.0 18.8 .9 17.9 

I 
49.25 .7 .7 17.9 .9 18.4 .9 17.5 
49.50 .7 .7 17.5 . 9 18.0 • 9 17. 1 
49.75 .7 .7 17. 1 .9 17.6 .9 16.7 
50.00 .7 .7 16.7 .9 17.2 .9 16.3 

I 50.25 .7 .7 16.3 .9 16.8 .8 16.0 
50.50 .7 .7 16.0 ·.8 16.5 .8 15.6 
50.75 .7 .6 15.6 .8 16.1 .8 15.3 

I 
51.00 .6 .6 15.3 .8 15.8 '' .8 15.0 
51.25 .6 .6 15.0 .8 15.4 .8 14.6 
51.50 .6 .6 14.6 .8 15.1 .a 14.3 
51.75 .6 .6 14.3 .8 14.7 .7 14.0 

I 52.00 .6 .6 14.0 .7 14.4 .7 13.7 
52.25 .6 .6 13.7 .7 14.1 .7 13.4 
52.50 .s .5 13.4 .7 13.8 .7 13.1 

I 52.75 .5 .5 13.1 .7 13.5 .7 12.8 
53.00 .5 .5 12.8 .7 13.2 .7 12.5 
53.25 .5 .5 12.5 .7 12.9 .6 12.3 

I 
53.50 .5 .5 12.3 .6 12.6 .6 12.0 
53.75 .5 .5 12.0 .6 12.4 .8 11.7 
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I PAGE 91 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 4.7 AC. SUM 
POND IDENTIFIER 4.7 AC. LA~:E SUM 
10 YEAR STORM FREQUENCY .( CONT'D) 

I 
54.00 .5 .5 11.7 .6 12.1 .6 11 .5 

I 
54.25 .5 .5 11.5 .6 11 .8 .6 11.2 
54.50 .5 .5 11 .2 .6 11.6 .6 11.0 
54.75 .5 .5 11.0 .6 11.3 .s 10.8 
55.00 .5 .4 10.8 .6 11. l .6 10.5 

I 55.25 .4 .4 10.5 .6 10.8 .5 10.3 
55.50 .4 .4 10.3 .5 10.6 .5 10. 1 
55.75 .4 .4 10.1 .5 10.4 .5 9.8 

I 56.00 .4 .4 9.8 .5 10.1 .5 9.6 
56.25 .4 .4 9.6 .5 9.9 .5 9.4 
56.50 .4 .4 9.4 .5 9.7 .5 9.2 

I 
56.75 .4 .4 9.2 .5 9.5 .5 9.0 

\, 57.00 .4 .4 9.0 .5 9.3 .5 8.8 
57.25 .4 .4 8.8 .5 9.1 .5 8.6 
57.50 .4 .4 8.6 .5 8.9 .4 8.4 

I 57.75 .4 .3 8.4 .4 8.7 .4 8.3 
58.00 .3 .3 8.3 .4 8.5 .4 8.1 
58.25 .3 .3 8.1 .4 8.3 .4 7.9 

I 
58.50 .3 .3 7.9 .4 8.1 .4 7.7 
58.75 .3 .3 7.7 .4 8.0 .4 7.6 
59.00 .3 .3 7.6 .4 7.8 .4 7.4 

I 
59.25 .3 .3 7.4 .4 7.6 .4 7.2 
59.50 .3 .3 7.2 • 4 7.5 .4 7.1 
59.75 .3 .3 7.1 .4 7.3 .4 6.9 
60.00 .3 .3 6.9 .4 7.1 .4 6.8 

I 60.25 .3 .3 6.8 .4 7.0 .4 6.6 
60.50 .3 .3 6.6 .4 6.8 .3 6.5 
60.75 .3 .3 6.5 .3 6.7 .3 6.3 

I 
61.00 .3 .3 6.3 .3 6.5 • l .3 6.2 
61.25 .3 .3 6.2 .3 6.4 .3 '6 .1 
61 .50 .3 .2 6.1 .3 6.3 .3 5.9 
61.75 .2 .2 5.9 .3 6.1 .3 5.8 

I 62.00 .2 .2 5.8 .3 6.0 .3 5.7 
62.25 .2 .2 5.7 .3 5.9 .3 5.6 
62.50 .2 .2 5.6 .3 5.7 .3 5.4 

I 62.75 . 2 .2 5.4 .3 5.6 .3 5.3 
63.00 .2 .2 5.3 .3 5.5 .3 5.2 
63.25 

,., .2 5.2 .3 5.4 .3 5.1 .t.. 

63.50 .2 ? 5.1 .3 5.2 .3 5.0 

I 
... 

63.75 .2 .2 5.0 .3 5.1 .3 4.9 
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I 
I PAGE ~8' 

LANGLEY & McDONALD P.C. 

I 
WILLIAMSBURG, VIRGINIA 
6/27/89 

I HYDROLOGIC REPORT FOR 

I POWHATAN 

I 
BASIN IDENTIFIER 4.7 AC. SUM 
POND IDENTIFIER 4.7 AC. LAKE SUM 
10 YEAR STORM FREQUENCY < CONT '0 l 

I 
64.00 .2 .2 4.9 .3 5.0 .3 4.8 

I 
84.25 '"1 .2 4.8 .3 4.9 • 2 4.7 . .:.. 
64.50 ? .2 4.7 .2 4.8 .2 4.6 . ,_ 

64.75 • 2 '"1 4.6 .2 4.7 .2 4.5 .,:.. 

65.00 . 2 ., 4.5 ,., 4.6 .2 4.4 

I 
•'- .... 

65.25 ? .2 4.4 .2 4.5 .2 4.3 ..... 
65.50 .2 ,., 4.3 ? 4.4 .2 4.2 .... . .. 
65.75 ") .2 4.2 .2 4.3 .2 4.1 .... 

I 66.00 . 2 .2 4.1 .2 4.2 .2 4.0 
66.25 ? .2 4.0 .2 4.1 . 2 3.9 ... 
66.50 .2 .2 3.9 .2 4.0 .2 3.8 

I 
66.75 ? .2 3.8 .2 3.9 .2 3.7 .... 

~ 67.00 ? .2 3.7 .2 3.9 .2 3.7 ..... 
67.25 . 2 .2 3.7 ? 3.8 .2 3.8 ... 
67.50 .2 .1 3.6 .2 3.7 .2 3.5 

I 67.75 • 1 .1 3.5 .2 3.6 .2 3.4 
68.00 • 1 .1 3.4 .2 3.5 .2 3.4 
68.25 • 1 . 1 3.4 .2 3.5 .2 3.3 

I 68.50 .1 .I 3.3 .2 3.4 .2 3.2 
68.75 • 1 .1 3.2 • 2 3.3 .2 3.1 
69.00 . I .1 3.1 .2 3.2 .2 3.1 

I 
69.25 . 1 .1 3.1 .2 3.2 .2 3.0 
69.50 . I . 1 3.0 .2 3. I ? 2.9 ... 
69.75 .1 • 1 2.9 • 2 3.0 . 2 2.9 
70,00 .1 .1 2.9 .2 3.0 . 1 2.8 

I 70.25 .1 .1 2.8 '1 2.9 '1 2.8 
70.50 .1 .1 2.8 .1 2.8 .1 2.7 
70.75 .1 '1 2.7 '1 2.8 . 1 2.6 

I 71 .00 .1 .1 2.6 .1 2.7 ': .1 2.6 
71.25 .1 • 1 2.6 . 1 2.7 . 1 ·2. 5 
71.50 .1 .1 2.5 .1 2.6 • 1 2.5 

I 
71.75 • 1 • 1 2.5 . 1 2.5 '1 2.4 
72.00 • 1 .1 2.4 .1 2.5 .1 2.4 
72.25 • 1 • 1 2.4 • 1 2.4 • 1 2.3 
72.50 .1 '1 2.3 .1 2.4 . 1 2.3 

I 72.75 • 1 .1 2.3 • 1 2.3 . I 2.2 
73.00 .1 .1 ., , .1 2.3 • 1 2.2 ...... 
73.25 .1 .1 2.2 .1 2.2 .1 2.1 .I 73.50 • 1 .1 2.1 . l 2.2 • 1 2. l 
73.75 • 1 .1 2.1 • 1 2. 1 '1 2.0 
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I 
I 
I 
I 
I 
I 
I 74.00 

I 
74.25 
74.50 
74.75 
75.00 

I 75.25 
75.50 
75.75 

I 
76.00 
76.25 
76.50 
76.75 

I ,l 77.00 .J 
77.25 
77.50 

I 77.75 
78.00 
78.25 

I 
78.50 

I 
I 
I 
I 
I 
I 

PAGE 8~ 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

BASIN IDENTIFIER 4.7 AC. SUM 
POND IDENTIFIER 4.7 AC. LAKE SUM 
10 YEAR STORM FREQUENCY <CONT'D> 

• 1 • 1 2.0 .I 2.1 .1 2.0 
.1 . 1 2.0 .1 2.0 .1 1.9 

. 1 . 1 1.9 .1 2.0 .1 1.9 
• 1 • 1 1.9 .1 2.0 • t 1. 9 
• 1 .1 1.9 • 1 1.9 .1 1.8 
.1 .1 1.8 .1 1.9 .1 1.8 
• 1 • 1 1. 8 . 1 1.8 .1 1.7 
• 1 .1 1.7 .1 1.8 .1 1.7 

.1 .1 1. 7 .1 1.8 .1 1.7 

• 1 . l 1.7 .1 1.7 • 1 1 .6 

. 1 .1 1 .6 • 1 1.7 . 1 1.6 

• 1 • 1 1.6 .1 1.6 .1 1.5 

• 1 • 1 1.5 . 1 1.6 .1 1.5 

• 1 0.0 1.5 .1 1.5 .1 1.4 
0.0 0.0 1. 4 . 1 1.4 .1 1.3 

0.0 0.0 1.3 .1 1.3 .1 1.2 
0.0 0.0 1.2 .I 1.1 .1 1.1 

0.0 0.0 1.1 . 1 1.0 .1 1.0 

0.0 0.0 1.0 .1 • 9 0.0 • 9 

MAXIMUM OUTFLOW = 76.1 C.F.S. 
MAXIMUM STORAGE = 245817.0 CU FT. 
MAXIMUM ELEVATION = .41 .1 FEET 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PAGE Cjo 
LANGLEY & McDONALD P.C. 
WILLIAMSBURG, VIRGINIA 
6/27/89 

HYDROLOGIC REPORT FOR 

POWHATAN 

INFLOW 

2 00 ;_.. ··-·-· OUTFLOW 

BASIN 4.7 AC. SUM 
POND 4.? AC, LAKE SUM 
10 YEAR STORM FREQUENCY 

,--, 

(f) 160 
u.. 
u 

u.. 
lL 
0 
z 
:J 
(t 

120 

5 1015202530354045505560657075 
Tir1E (HOURS) 
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Stilling Basin Design 

From Chapter 8, HEC14- Publication No. FHWA-NHI-06-086 

Given: 

Q= 

TW= 

Flow from Culvert 
~-----1 

Slope of Culvert 
-----1 

~-----1 
Slope into Basin / 

Slope out of Basin / 
------1 

Diameter of Culvert ~· (Width) 
-----1 

From Figure 8.1 (Will check value later) 
+------f 

Gravity Constant / 
r-..:.-----1 

Depth in Pipe* •· .~· 
r-------.1 

Invert Elevation of Pipe 
r-------1 

------1 
Bottom Elevation of Stilling Basin _.. 

ocity out of pipe* " 

Froude Number* 
H-------1 

lwater Depth of Downstream Channel 

PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 114



Chapter 8 - HEC 14 - Hydraulics - Engineering - FHW A 

The Froude number used to determine jump efficiency and to evaluate the suitability of alternative 
stilling basins as described in Table 8.1 is defined in Equation 8.1. 

Fr1 =l 
.JQY; 

where, 

Fr1 = Froude number at the entrance to the basin 

V1 =velocity entering the basin, m/s (ft/s) 

y1 =depth entering the basin, m (ft) 

g = acceleration due to gravity, m/s' (ft/s') 

(8.1) 

To solve for the velocity and depth entering the basin, the energy balance is written from the culvert 
outlet to the basin. Substituting Q/(y 1 W8 ) for V 1 and solving for Q results in: 

[ 2]~ Q = Y1We 2g(zo -z1 +Yo -y1) + Vo 

where, 

W8 =width of the basin, m/s (ft/s) 

V 
0 

= culvert outlet velocity, m/s (ft/s) 

y 1 = depth entering the basin, m (ft) 

y
0 

= culvert outlet depth, m (ft) 

z1 = ground elevation at the basin entrance, m (ft) 

z0 = ground elevation at the culvert outlet, m (ft) 

(8.2) 

Equation 8.2 has three unknowns y 1, W8 , and z1. The depth y 1 can be determined by trial and error if 

W8 and z1 are assumed. W8 should be limited to the width that a jet would flare naturally in the slope 

distance L. 

W <W +2lr~ 
8 

- " 3Fr 
0 

where, 

Lr = length of transition from culvert outlet to basin, m (ft) 

ST = slope of the transition, m/m (ft/ft) 

(8.3) 

http://www.fhwa.dot.gov/engineering/hydraulics/pubs/06086/hec14ch08.cfm 

Page 2 of25 
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Formula: Eqn (8.2) 

Solve for: Y1 

Y1 Q 

0 0.00 
0.1 34.54 
0.2 68.46 
0.21 71.82 
0.22 75.18 
0.23 78.52 
0.24 81.86 
0.25 85.20 
0.26 88.53 
0.27 91.85 

0.271 92.18 
0.272 92.51 
0.273 92.84 
0.274 93.18 
0.275 93.51 
0.276 93.84 
0.277 94.17 
0.278 94.50 
0.279 94.83 
0.28 95.16 

0.29 98.47 
0.3 101.78 
0.4 134.47 
0.42 140.93 <--Use this value 
0.45 150.58 
0.47 156.97 

0.475 158.57 
0.485 161.76 

0.5 166.53 
0.6 197.94 
0.7 228.71 
0.8 258.81 
0.9 288.25 
1 317.00 

Velocity Entering Stilling Basin 

Formula: V1 = Q/(y1*Wa) Page 8-2 

V1 = 18.65 ft/s 
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5 

Froude No. Entering Stilling Basin 

Formula: Fr1 = Vtf(sqrt(g*y1)) Eqn (8.1) 

Fr1 = 5.07 

Conjugate Depth 

Values of C Basin Type 
C= 1.00 Free Jump Basin 
C= 1.00 USBR Type Ill 
C= 1.10 USBRType IV 
C= 0.89 SAF Stilling Basin 
C= 0.00 SAF Stilling Basin 
C= 0.00 SAF Stilling Basin 

Formula: Y2 = (C*y1*(sqrt(1+8*Fr/)-1))/2 Eqn {8.4) 

Y2 = 2.81 

Stilling Basin Transitional Length (LT) 

Formula: LT = (z0-z1)/Sr 

LT = 6.50 ft 

Check Value of W8 

Formula: W8 ~ W0 + (2*Lr*(sqrt(S/+1))/(3*Fr0)) Eqn (8.3) 

W8 ~ 17.61 ft 

0 <-- 1 if value is ok 

Stilling Basin Bottom Length (ls) 

From Figure 8.2: 

16.58 ft 

Stilling Basin Sill length (ls) 

Formula : Ls = (LT(Sr-So)-L8 *So)/{Ss+So) Eqn (8.6) 

L5 = 2.62 ft 

Elevation at Tailwater Entrance (z3) 
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Formula: z3 = Ls *Ss+zl,.,.. Eqn (8.7) 

z3 = 39.75 ft 

2 .. '3) L.. 2.'17 
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Darryl Cook 

From: 
Sent: 
To: 
Cc: 

Scott Thomas 
Wednesday, October 28, 2009 9:59AM 
Darryl Cook 
William Cain 

PC Ot!JI!LfO 

- No LDP r(!Cfd ~ ov--tf{ll,";...._f~c~v~ 
- lJ o I< PA ..e..x c:.t_p it .:._. r-c. q CJ( fov. o ~.l { 

Subject: RE: Powhatan BMP#3 Revised Stilling Basin ·- V\..U...c:t fo sc. c_ Cl '-~ r,, ~ 

I agree with your thinking on the matter. This was based on a site specific, case-by-case evaluation though. The 
demarcation is still maintenance/repair (no permit) versus improvement (needs permit). Therefore, although not a true 
and basic maintenance/repair (no permit) project, the owner has taken the initiative to sink money into an improved OP 
design so that the same problem does not reoccur, has kept the Stormwater Division and our Division in the loop, and has 
provided us some concept computations and sketches for review. Therefore, no permit or RPA exception is necessary for 
this component of the work. This is only for the energy dissipater and existing spillway repair. 

Access is a different matter. If a new access is necessary to perform the work, applicable review will be needed. 

(Please put copies of these email correspondences in the PC040 BMP Asbuilt file for record of these decisions.) 

Scott J. Thomas, P.E. 
Director 
James City County Environmental Division 

Visit: 
www. jccegov.com 
www. protectedwithpride.org 

From: Darryl Cook 
Sent: Wednesday, October 28, 2009 8:32AM 
To: Scott Thomas 
Cc: William Cain 
Subject: RE: Powhatan BMP#3 Revised Stilling Basin 

I agree more with your initial assessment where you felt that the repair of the outfall was not an improvement than with 
this latest assessment of the work. While I agree that there is a change in the stilling basin, it is not a change that affects 
the performance of the BMP- the inflow and outflow characteristics ofthe facility are not changed. And except for any 
possible access issues, there is no additional RPA impact here as it is within the existing grandfathered impact area. The 
access still has not been discussed with them and that may require a land disturbing permit and RPA exception unless they 
are using the top of the dam. 

My concern is in adding additional cost and time to a process that is something we all want to move forward. These guys 
may have the resources to develop the additional plan you are looking for but other neighborhoods may not. How detailed 
of an e&s plan are you looking for? 

From: Scott Thomas 
Sent: Tuesday, October 27, 2009 2: 10 PM 
To: Darryl Cook 
Cc: William Cain 
Subject: RE: Powhatan BMP#3 Revised Stilling Basin 

1 
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-Darryl Cook 

From: 
Sent: 

James Brawley [JBrawley@landmarkdg.com] 
Monday, November 16, 2009 3:00 PM 

To: Darryl Cook 
Cc: cj jones 
Subject: RE: Powhatan Secondary BMP#3 - JCC #PC040 

Darryl: Thanks, I will revise the plan to show the silt fence and add a note indicating the need for 
a certification. 

Jamie 

From: Darryl Cook [mailto:decook@james-city.va.us] 
Sent: Monday, November 16, 2009 2:57PM 
To: James Brawley 
Cc: cj jones 
Subject: RE: Powhatan Secondary BMP#3 - JCC #PC040 

Jamie- everything looks to be complete but the contractor needs to be aware that silt fence will be needed at the location 
of the repair. 

As this repair involved the preparation of an engineered drawing, we are going to need the construction of the stilling basin 
certified by an engineer using our standard construction certification form for new BMP construction. The entire existing 
dam structure does not need to be certified, only the repair work. 

Please keep us or have the HOA keep us in the loop as this moves forward. We will need to be contacted when they start 
the work so we can be involved with oversight of the work. 

From: James Brawley [mailto:JBrawley@landmarkdg.com] 
Sent: Monday, November 09, 2009 9:08AM 
To: Darryl Cook 
Subject: RE: Powhatan Secondary BMP#3- JCC #PC040 

Darryl: Per your request, I have attached two plan sheets for the Powhatan dam spillway repairs. 
The plan sheet shows the access way and grading. Access is off Vintage Court which allows access to 
the site by way of the existing gravel path. Small amount of grading shown on the plan as well to grade 
the bank back at the location of the stilling basin side walls. 

A detail sheet is also included which shows the layout of the stilling basin and repairs to the existing 
slab. 

Please review that attached and let me know if there is anything else you need shown. 

Thanks for your help. 

Sincerely, 

1 
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Jamie 

From: Darryl Cook [mailto:decook@james-city.va.us] 
Sent: Tuesday, November 03, 2009 7: 15 AM 
To: James Brawley 
Subject: Powhatan Secondary BMP#3- JCC #PC040 

Jamie- the design you sent of the revised stilling basin lined with concrete for the above BMP is approved. For installation of the stilling 
basin, no RPA exception or land disturbing permit will be required. 

However, before proceeding with the work, you or Powhatan Secondary need to submit a plan showing the access that will be used to 
conduct the work. Please forward a layout to me of the route that will be used to access the stilling basin area showing any clearing and 
grading that will occur. If the access road results in more than 2500 square feet of disturbance, a land disturbing permit will be 
required. Also if the access involves clearing or disturbance in the RPA, an RPA exception will be required. Thanks. 

'D~&. ~ 
James City County - County Engineer 
287 McLaws Circle, Suite 1 
Williamsburg, VA 23185 
Phone: 757-259-1442 
Fax: 757-259-5833 
email: decook@james-city.va.us 

2 

PC040_POWHATAN_SECONDARY_PHASE_2_&_3_LARGER_LAKE - 130



, 

Introduction: 

LANDMARK 
Powhatan Secondary, BMP #3 

JCC BMP# PCOllf ltO 
Spillway Inspection Report 

James City County, Virginia 

September 14th, 2009 - <;;e.-e. •~ v :\.t.~el c~, ."'1 "'f 

ca...-lcJ~;.,s d..;:)ttd 10/zooC( 

The LandMark Design Group, Inc. perfonned a field inspection of the existing concrete spillway 
structure on September 02, 2009. At the time ofthe inspection the water level of the BMP pond 
had been drawn down by pumping approximately 3 feet so that the condition of the upstream and 
downstream ends of the spillway could be observed. The objective of our observations was to 
evaluate the condition of the existing concrete spillway and provide recommendations for any 
necessary repairs. 

The Powhatan Secondary BMP #3 Dam is located in the Waterford section of Powhatan of 
Williamsburg Secondaty in James City County. Available information indicates that the dam was 
built sometime during the mid-nineteen nineties and no plans for the structure are available. 

The dam and spillway are the third in a series of BMPs which serve this part of the Powhatan 
Secondaty development. 

The date of the last dam/spillway inspection is not known. 

The dam is an earthen embankment with a single concrete spillway. The embankment slope is 
approximately 3 H: 1 V. The crest width is approximately 20 feet with a height of approximately 
14 feet. The crest length is approximately 420 feet. The existing concrete spillway is 
approximately 16 feet wide by 50 feet long with a spillway elevation of approximately 41.6. An 
existing 4' wide timber pedestrian bridge crosses over the spillway. 

1. Primary Concrete Spillway Gencml Condition: 

Based on our observations during the field visit, the existing concrete spillway appeared to be in 
stable condition. However we observed some problems, which should be addressed. 

The concrete spillway slab appears to be un-reinforced, 8 to 12 inches in thickness and is 
constructed of six ( 6) sections, five at 10 feet long by 16 feet wide and one at 4 feet long by 16 
feet wide for a total length of approximately 54 feet. The upstream end of the spillway consists 
of a single 4 foot wide section of slab which is sloped approximately 1 foot toward the pond. The 
upstream end of the spillway is protected with rip-rap which appears to be VDOT Class Al, 
composed of stones approximately 25 to 75 pounds each. A 12" high curb section lUllS along 
both sides of the spillway with 4" diameter PVC drains spaced at 8 feet on center on the 
downstream half only, no drains were located on the upstream half of the spillway. 

Engineers • Planners, • Surveyors • Landscape Architects • Environmental Scientists 
40291ronbound Road, Suite 100, Williamsburg, VA 23188 (757) 253·2975 FAX: f757) 229·0049 lmdg@landmarkdg.com 
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The most downstream section of the spillway has been undermined by erosion to a depth of 
approximately 4 feet, and extending upstream approximately 8 feet from the downsh·eam toe. 
The joint adjacent to the next slab upstream has opened approximately 1 inch horizontally and 
has been displaced approximately 1 inch vetiically. The vetiical displacement of the joint 
indicates that the downstream section of the slab has settled an amount which is at least equal to 
the upstream displacement. The joint has opened to the extent that water appears to have been 
flowing through the joint, possibly contributing to the erosion beneath the slab. 

The four ( 4) upstream sections of the concrete spillway slab appear to be in good condition with 
no cracks, spalls, settlement or open joints noted at the time of the inspection. No undermining 
was found at the upstream end of the spillway and no voids were noted when beneath the 
upstream sections of the spillway slabs when sounded with a hammer during the inspection. 

The channel downstream from the spillway appears to be heavily eroded along the banks. 
Although some rip-rap was present along the banks of the channel, no rip-rap was noted at the 
base of the spillway. A large erosion hole approximately 1 0 feet wide by 4 feet deep has formed 
at the downstream end of the spillway. The receiving channel appears to be poorly aligned with 
respect to the spillway and is pattially blocked by fallen trees and debris. The lack of rip-rap and 
poor channel alignment appear to be contributing to additional erosion at the base of the spillway 
and within the downstream channeL 

2. Conclusions 

Our inspection of the Powhatan Secondary BMP #3 spilfway indicates that in general the spillway 
slab is in good condition with the exception of the most downstream slab section which has been 
almost entirely undermined and is in danger of collapse. In addition the downstream channel is 
eroding and is poorly aligned with respect to the spillway. 

3, Recommendations 

Based on the inspections perfmmed, we recommended the following actions be taken to address 
the problems: 

• The downstream end of the concrete spillway should be removed. 
• All joints should be filled with a water resistant, flexible material. 
• All vegetation and roots within the limits of the spillway should be removed. 
• The downstream end of the concrete spillway should be replaced using one of the two 

options provided on the attached exhibits. 

Exhibit A shows the concrete replacement similar to the existing configuration with a 
realignment of the downstream channel. 

Exhibit B shows a revised concrete spillway with a turned down slab section leading to a 
riprap lined plunge pool and realigned downstream channel section. 

Please review the attached information and let me know if you would like to discuss the 
alternatives presented. Once a repair method has been chosen, we will discuss the chosen 
alternative with a representative of James City County to ensure that they will approve of the 
proposed repairs. We will then prepare a plan which will be suitable fm· obtaining bids from 
Contractors for the work. 

LANDMARK 
!DESIGN GR@UR 
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Please call me if you have any questions regarding any of the above. 

Sincerely, 

The LandMark Design Group 

~:::~ 
Senior Associate 

lANDMARK 
DESIGN GROl1P 
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Date Record Created: WS BMPNO: 

Created By: 
IIWf•~~''; :;~;''4 MAINTENANCE PLAN No CTRL STRUC DESC 

SITE AREA acre 0 CTRL STRUC SIZE inches 

WATERSHED PC 
PRINTED ON LAND USE OTL T BARRL DESC 

BMPIDNO 040 Thursday, March 04, 2010 old BMPTYP Wet Pond OTL T BARRL SIZE inch o; 

PLAN NO 2:19:22 PM JCC BMPCODE A2 Wet Pond 

TAX PARCEL (38-3)(1-9) POINT VALUE 10 EMERG SPILLWAY Yes 

PIN NO DESIGN HW ELEV 41.60 

CONSTRUCTION DATE PERM POOL ELEV 40.00 

PROJECT NAME Powhatan Secondary 
SVC DRAIN AREA acres 165 2-YR OUTFLOW cfs 

FACILITY LOCATION 4551 News Road 10-YR OUTFLOW cfs 76.10 

CITY-STATE Williamsburg, VA RECDRAWING No 

CURRENT OWNER Powhatan Enterprises Inc. 
SERVICE AREA DESCRI 

OWNER ADDRESS 13441 Warwick Blvd. 
IMPERV AREA acres CONSTR CERTIF No 

RECVSTREAM 
OWNER ADDRESS 2 

CITY-STATE-ZIP CODE Newport News,.vA 23602 
EXT DET -WQ-CTRL No LAST INSP DATE 8/10/2004 Inspected by: 
WTR QUAL VOL acre·ft 0 

INTERNAL RATING 3 
OWNER PHONE CHAN PROT CTRL No 

MAINT AGREEMENT No 
CHAN PROT VOL acre-ft 0 

MISC/COMMENTS 

EM ERG ACTION PLAN No 
SW/FLOOD CONTROL No 

BMP # 3; 21.2 acre da next to BMP; 4. 7 
acre lake 

GEOTECH REPORT No 

Get Last BMP No Return to Menu Print Record 

Additional Comments: 
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