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017615 

nnoKn 7 1 2 r~oro 6 6 3 
DECLARATION OF COVENAf-rrS ( (~ 

- '·<':>! / •)1 ~ 
INSPECTION/MAINTENANCE OF RUNOFF CONTROL FAclllli' ~~,. 

v:.....!J1' p 
THlS DECLARATION. made this 17th day of october , 19_'lL, 

between Legends or-virginia, LC and all successors in interest. hereinafter referred 
to as the "COVENANTOR(S)," nwner(s) of the following property: I egends at 

Stonehouse Golf Course 245 Ac. h'zo,"( -'/t.19 . .53 Ac. :s;c,-vcd<JJ•d€ 

and James City County, Virginia. hereinafter refen·ed to as the "COUNTY." 

WnNESSETH: 

We, the COVENANTOR(S}, with ful~ authority to execute de,eds, mongages, other 
covenants, and all rights, titles and inlerests in the propeny described above, do hereby covenant 
with the COUNTY as follows: 

I. The COVENANTOR(S) sh.all provide maintenance for the runoff control facility, 
hereinafter referred to as the "FACILITY," located on and serving the above-described propeny 
to ensure that the FACILITY is and remains in proper working condition in accordance with 
approved design standards, and with the law and applicable executive regulations. 

2. If necessary, the COVENANTOR(S) shall levy regular o'r special assessments 
against all present or subsequent owners of propeny served by the FACILITY to ensure that the 
FACILITY is properly maintained. 

3. The COVENANTOR(S) shall provide and maintain perpelllal access from public 
right-of-ways to the FACILITY for tlie COUNTY ,..its agent and its contractor. 

,_ 

d The COVENANTOK(S)· sf:aii grant the cutiNTY, its agent and its contractor a 
right of entry to the FACILITY for the .JUrpose of inspecting, operating, installing, constructing, 
reconstructing, maintaining or re;Jairing tl•f! FACPJITY. 

5. If, after reasor.a!J1e no;ice by the COUNTY, the COVENANTOR(S) shall fail to 
maintain the FACILITY in accordance with the approved design standards and with the law and 
applicable executive regulations. the COUNTY may perform all necessary repair or maintenance 
work, ami the COUNTY may assess the COVENANTOR(S) and/or all property served by the 
FACILrrY for the cost of the work and any applicable penalties. 

6. ll1e COVENANTOR(S) shall indemnify and save the COUNTY harmless from 
any and all claims for damages to persons or propeny arising from the installation, construction, 
maintenance, repair, operation or use of the FACILITY. 

7. The COVENANTOR(s) shall promptly notify the COUNTY when the 
COVENANTOR(S) legally transfers any of the COVENANTOR(S)' responsibilities for the 
FACILITY. The COVENANTOR(S)' shall supply the COUNTY with a copy of any document 
of transfer, executed by both panics. 

8. The covenants contaired herein sha:l run with the land and shall bind the 
COVENANTOR(S) and the COVEN A ilfi'OR(S)' heirs, executors, administrators, successors and 
assignees, and shall b=mJ all prese~~ arc; s•Jbsequent owners of property served by the FACILITY. 

!J. T:1is :::me;..": .A7:CN shall be recorded in the County Land Records. 

WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 003



\ j 

j 

I 
I 

[[) TIE ROAD INTO EXISTING GRAD[ 
WITH 157. ~lAX. SLOPE Jj 

~/ I 

·----

I, 

. •. 

-~--~ '•\ 

\ ) 

' "- '---<- •, -,\ ,\ 
. \ 

'- :\ 

. \ I \\ . . 
' I I .I 

EXISTING LAKE NORMAL POOL ELEVo 4{5 FT. (MSLJ ,· . . .· 

c 
. 1 I 
.. I i !' 
, I . f. . . 

' i ·i'·,f'fl/·1 

,' ' \ ' \ 

COLLAR CREST ELEVo 44 F f. CMSL)-­

PROVIDE GIN. DIA. ORIFICE • ELEV= 41.5 FCtr1SL'J'·-· 
Y/5--

\ \ 
\ 

-----

----, 

----... 

I 

'\ 

\, 
\ 

J 

'\""' I . 

'·· 

/' 

\ 

\ 

I 

\ 

' \ 

PLAN VIEW 

GEOTECH NOTES 
]) J AS THE EARTHWORK WILL REQUIRE: DISTURBANCE TO THE EXISTING 

Er!BANKCIENTS. Tel[ CONTRACTOR SHOULD BE PREPARED TO LOWER THE: 

IMPOUNDMENT POOL LEVEL BY AT LEAST 5 OR G FEET IN THE CASE OF AN 

EMERGENCY. IN ORDER TO DRAIN THE LAKE TO A SUFFICIENT LEVEL TO BEGIN 

CONSTRUCTION. A TECIPORARY STILLING BASIN SHOULD BE PROVIDED AND THE 

PONDS PUMPED DOWN BY MECHANICAL MEANS. THE PUMPS SHOULD OPERATE 

WITrl SUFFICIENT DURATION AND FREQUENCY SUCH THAT WATER leVELS 

REMAIN GENERALLY CONSTANT. AS THE HORIZONTAL PIPE OF THE NEW 

SPILLWAY FOR THE DRIVING RANG[ LAKE: WILL Be ROUGHLY G fE[T BeLOW 

HIE EXISTING TOP OF DAM. POOL ELEVATION CCIANGES OF AT leAST 4 TO G 

FEU WILL BE REQUIRED DURING CONSTRUCTION. 

2J ANTI-SEEPAGE COLLARS SHOULD BE EMPLOYED ON NeW SPILLWAY 

STRUCTURES. 

3) SOILS USED TO CONSTRUCT THE NEW EMBANKMENTS SriOULD CONSIST OF A 

SOIL MArERIAL. FREE OF ORGANICS AND DeBRIS. CLASSIFIED AS SM. SC. Cl OR 
Ml WHICH CONTAINS NO leSS THAN 157. PASSING THE NO. 200 SIEVE. SUCH 

SOILS SrtOULD BE AVAILABLE FROM LOCAL. ON-SITE SOURCES. 

4 J PRePARATION OF THE EMBANKMENTS FOR FILL PLACE MEN f SHOULD 
INCLUDE: CUTTING OF All TREES WITHIN HIE FILL AREA. TREES SHOULD BE 

CUT FLUSH TO THE GROUND SURFACE. AS STUMP ReMOVAL WOULD LIKELY 

CAUSE MORE POTENfiAL DAMAGE TO THE DAM THAN THE PRESENCE OF 

ROTTING STUMPS WITHIN THE: ENCAPSULATE:D eMBANKMENT. THE: COMPLETE 

RWOVAL OF SfUMPS IS NOT RE:COCIMENDED. THE: CONTRACTOR SHOULD BE 

PREPARED TO EXCAVATE STUMPS FROM LARGER TREES CGREATE:R THAN 8 

INCHES IN DIAMETER 4 FEET ABOVE THE GROUND) SHOULD THESE: STUMPS BE 

LOCAfED LeSS THAN 4 FEET FROM THE FINAL EMBANKMENT SURF ACE 

MEA SUR ED rl ORIZONT AllY. 

5J STRIPPING SriOULD INCLUDE REMOVAL OF All TOPSOIL AND BRUSH 

VeGETATION FROf1 AREAS OF FILL PLACEMENf. 

GJ FILL SHOULD BE PLACED AND COMPACTED IN MAXIMUM 10 INCH 

HORIZONTAL LIFfS. MEASURED LOOSE:. TO PROVIDE FOR HORIZONTAL 

COMPACTION. THE UPSTREAM AND DOWNSTREAM fACE OF THE DA~I WILL 

REQUIRE NOTCHING BY eXCAVATING SOIL AT TOE OF PROPOSED Fill 

TO PROVIDE FOR A BENCH ON WHICH TO COMPACT SUBSWUENT LIFTS. 

AT AN ELEVATION WHERE: THE: DESIGN WIDTH OF THE: NeW FILL EQUALS THE 

HORIZONTAL COMPACTION SURFACE WIDTH. THIS EXCESS FILL PLACEMENT 

EFFORT WOULD NOT BE REQUIRED. AND ANY Fill PLACED AND COf1PACTED 

BEYOND THE: DESIGN ZONE OF THE NEW FILL CAN BE REMOVW AND REUSE:D 

El SEWriERE. 

7J All SOFT ORGANIC SWIMENT SHALL BE REMOVED ON UPSTREAM FACE OF 
DAM. 
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jlbi;J---• STILLING BASIN 
SEE OlTAIL 
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BASE: TOPOGRAPCI'I PROVIDED BY LANGleY + McDONALD SURVEY C1995J 

20' 0' 10' 20' 30' 40' 

BJ All EXISTING DAM SURF ACES. HORIZONTAL OR OTHERWISE. ON WHICH FILL 
IS TO BE PLACED' SHOULD BE SCARIFIE:D TO A DEPTH OF AT leAST 4 INCHES 
PRIOR TO FILL PLACEMENT. 

~) All Fill SHOULD BE P'LACED IN ~IAXIMUM 10 INCH LOOSE. HORIZONTAL 

LIFTS AND MECHANICALLY COMPACTED TO A DRY DENSITY OF AT LEAST 957. 

OF THAT SOIL STANDARD PROCTOR MAXIMU~I DRY DENSITY CASTM D~gBJ IN 

ORDER TO PROPERLY ACHieVE COMPACTION OF THIS SOIL. THE SOIL SHOULD BE 

BROUGHT fO WlfHIN +1-47~ OF OPTIMUM PRIOR TO COMPACTING. 

!OJ LOCAL BORROW SCILS AVAILABLE FOR USE IN DAM REHABILITATION ARE 

PRIMARILY GRANULAR IN NATURE. AND A DRUM ROLLER WOULD PROBABLY BE 

BeST SUITED FOR HilS COMPACTION. VIBRATORY COMPACTION CAN BE 

UTILIZED ON THE EMBANKMENT AND Will ENHANCE TriE COMPACTION 
eFFORT; HOWEVER. DEPeNDING ON THE SIZE OF THE ROLLER USE:D. PROBLECIS 

WITCI SOIL STABILITY AND f'HOISTURE COULD OCCUR. AND THE VIBRATORY 
RESULTS SHOULD BE CloSELY MONITORED FOR POTENTIALLY DESTABILIZING 

EFFECTS. SHOULD SLOUGiriiNG OR EXCeSSIVE VIBRATION BE OBSERVED 
DURING VIBRATORY COMPACTION. THE VIBRATORY EFFORT SHOULD BE 

CE:ASE:D. SHOULD CLAYEY SOlS BE USED AS BORROW. A SHEE:PS FOOT OR 

SIMILAR COMPACTIVE MACCIINIE:RY WOULD BE: RWUIRED FOR ADEQUATE: 

COMPACTION. CLAYEY SOilS SHOULD NOT Be COMPACT[D WITH SMOOTH 
DRU~t ROLLeRS AS THESE lEND TO CREATE SCEPAGE PLANE:S ALONG EACH 
LIFTS COMPACTED SURFACt. 

llJ DAM EMBANKMENTS SciOULD BE PROTECT[D FROM EROSION DUE TO WAVE 
ACTION AND SURF ACE RUNOFF. ON THE UP AND DOWNS TREACI FACeS. SLOPE 
PROTECTION SHOULD BE AT'TAINE:D BY SE:E:DING WITH HEAVY CRASS. IF 

CONSTRUCTION OCCURS DUIRING A PE:FlOO NOT CONDUCIVE: TO RAPID 
VEGETATIVE GROWTH. A TECIIPORARY SYNTHETIC STABILIZATION MATTING 
COULD BE USfD TO COVER THE SLOPE. TRCES SHOULD NO f BE PLAN fED ON 

DAM EMBANKMENTS. 

12J ROU fiNE MAINTENANCE SHOULD BE: PROVIDED FOR THE DAMS. THIS 
SHOULD INCLUDE ANNUAL INSPECTIONS FOR REMOVAL OF BUSHES AND fRE:ES. 

FILLING OF ANIMAL BURROWS,, INSPE:CTION FOR SURFACE EROSION OR 

VERTICAL CRACKS AND SEE:PAGE WITHIN OR ABOVE THE TOE. 

13J A REPRESENTATIVE OF THE SOILS ENGINEER SHOULD BE CALLED ON TO 

PERFORM CRITICAL SITE INSP'ECTIONS. THESE SriOULD INCLUDE. BUT NOT 

NECESSARILY BE LIMITED fO" INSPeCTION OF SOIL MATERIALS FOR USE IN DAM 

REHABILITATION FOR CONFOO:MANCE TO THE SPECIFICATIONS; OBSERVATION 

OF S TRIPPW SUBGRADE: SUIRF ACES PRIOR TO FILL PLACEMeNT; DELINeATION 

OF SEEPAGE DRAIN IF REQUIIRED; COMPACTION TESTING OF SOIL FILL. 

PARTICULARLY DURING INITIAL FILL PLACEMENT. TEST SHOULD BE 

PERFORMED AT A RATE OF .AT leAST ONE PER LIFT OR AS OTHERWISE: DIRECTED 

BY THE: ENGINEER; OBSE:RVIATION OF Fli'!StiED EMBANKMENT GRADES FOR 

SIGNS OF SEEPAGE OR EROSION. 

BASIN HYDROLOGY 

Basin Characteristics 

Pre-J,..,;elopment 

l'ost~development 

Top of Dam Elevation 

Normal Pool Elevation 

Hydrolog1o Summary 

Pre~development 

Proposed Condition Unrouted 
Pre-development Routed 
Proposed Condition Routed 

Routed Elevations 

2 ~yr Elevation 

10~yr Elevation 

!OO~yr Elevation 

'DA CN 

acres 

37 G7 

44 7~ 

4G.75 Ft CmsD 
41.50 F t Cmsll 

2~yr 

cfs 
1g 
57 

2 
2 

10-yr 
cfs 
52 
124 
32 
1 'I 

Pre~developrnent 

42.43 ft CrnsD 

42.~3 Ft CmsD 

43.35 F t CmsD 

Tc 
hours 

O.B3 

O.G2 

100-yr 
cfs 

101 
204 
B2 
100 

Post ~development 

43.54 f t Cmsl) 
45.1 ft CmsD 
45.7g Ft Crnsll 

t SEE f1ASfER STORMWATER PLAN CSHEET 4) 
FOR EXTENT OF BMP DRAINAGE AREA 
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STILLING BASIN DETAIL 
PLAN VIEW SCALE' 1 IN. o 10 FT. 

CORRUGATED METAL 
ANTI-SEEP COLLAR 

ELEVATION Of UNASSEMBLED COLLAR 

1'101[? FOR COLLARS• 

1 AlL t1AHI(IALS TO 13[ N ACVORDANCE \\Hli 
COOSTRUCTION At!D CONSTRUCIICtl MATERIAL 
5FWFICA TIOOS. 

2. I\11EN Sf'WfUl Otl T11E l'lAtlS. COATt!C< OF 
COLLAR5 SHALL llE N ACCORDAiiCE Wllli 
CONSTRUCf,QN AND CONSTRLIGTION MATERIAL 
SPEUfiCA liONS. 

:m: At!D S!'Ac.t!C OF ~omo 
Ol'fNtiGS ~ALL ~( TH( SMIE 
A<:> 5110wtl fOR Cl1 CCUAA. 

U~ tWOS AN!! LUGS fO QN1' 
eMDS SWJR(LY TO 1'11'!. 

PARTIAL ELEVATION 
Rff• f~. fElD MAWA£. 

_.--r,QlAR TO li(.Cf ~ (iACl A& 111!: 
Ff'E WITH \lt!k:l11 1r IS u~o 

1/l" ~ 2' SI.OlleD HO.C$, r~ 
3/8' UAI't:rER 6ctf&. 

:.'>. WAS5Et'6LED CClLARS SHALL 61: HAAl'IED flY 
PAMltiC. OR TAcalG TO lllOITW'f MATCHt!G 
PAIR&. 

4. THE LAr BETWEEN THE TWO llALF SECnctj& 
AND &TWEEN Tl1E f'IF'E AI'() COHNECTNG llANO 
SMALL Bf CAL!..Kfll W1Tt1 ASPI1ALT MA&TIC AT 
TtiE Of ti&TAll.AT~. 

5. EACM CCUA!i: St-JALL & fiKiiiSHW 'MTM TWO 
112' IJW1EJER RODS WITH S.TAHDAAD TANK 
LUGS f'O~ COONECTNG COLLARS TO f'f'!. 

HELICAL PIPE 
ANTI-SEEP COLLAR 

12' ""'­
~ 

il'flll BOlli Sllf$ 

~wgf~tt 
SeCTION B~B 

!KW l liO' t ll/0' < I ~~~· Jo'1CI,!$ 10 CVI..lAA Cft EWll A '1.)' 
N-Ut ll/8' WllC A5 ~O'MI 1J IR-AlWIC. 

ISOMETRIC VIeW 

liOTE FOR BANDS 00 CatARS• 
IIOOO'JCATION:> Of 1liE DfTAL5 
ft!OWN MAY 6E USED f'ROVl!ltlG 
[QUAL WATERTIGHlN!$5 IS 
KAt!T.Alft:O AIID p(TAUO 
Lt:A\mG5 ARE Wilt1Hr0 ANO 
Arfli!OYW tlr 1\if tNCU:fK fl<tOR 
TO Dfl.JIIfH. 

Nom fOR DfTALS Of FA~ATION IMilSICNS. tDUH GAGES. 
SLOTIEO HOLES. Ail!» NOTt:>. SEE DETAl5 Al!OVE. 

NOTE• TWO OTI1n TYPES Of Atni-SEff COLLARS ARE• 
t CQf::f(IJCATED 1-'fTAl, Sti..AX TO Uf'f'fR. EXCEl'! SHOF 

WnDfD TO A SHORT (41FU SECTION OF THt f'f'E AHD 
CONNEC!EO WIIH CO!tlE«;TING BANOS TO THE PlfE. 

2. CONCRfTE. UO: JICriES THICK fORMED AR~D THE FIFE 
W!lH ;-:} REMR :PACED 15· HC*:flONTALLY AND V~TICAlU. 

DETAIL= METAL ANTI-·S[EP 
COLLAR'S 
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SCALE• 1 IN. 
1 IN. 

·------------------
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EMBANKMENT NOTCHED FOR HORIZONTAL-~ 
COM PAC fiON SURF ACE 

~· 

------ ,APPROXIMATE LIMITS 
Of EXISTING WnLAMD 

10 FT. HORIZONTAL 
5 FT. VERTICAL 

DAM SECTION A - A' 

: ' l 

'I',,-,, I. FffiOXi~iA TE LOCATION 

I i I 

I~ ·--~ .i l~ "!, ~ :-
-' -· i : : 

FXI•;TINIC, LAKE BOTTOM 

SCALE• 1 IN. 
1 IN. 

20 FT. HORIZONT 1L 
5 FT. VERTICAL 

DAMI SECTION B - B' 

y 100-YR ELEVo45 7B FT. CMSLJ 

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

SCALE: 1 IN. -
1 IN. 

10 FT. HORIZONTAL 
5 FT. VERTICAL 

CXISTING 

PRINCIPAL SPILLWAY 
PROVIDE 24 IN. ACMP-2 RISER WITH ANTI-VORTEX COLLAR 

,--- CREST ELEV" 44 FT. CMSLJ 
PROVIDE B IN. PIA. ORIFICE • ELEV= 41.5 FT. CMSU 
SEE SriEET 1g FOR ANTI-VORTEX COLLAR DeTAIL 

_._.-- PROVIDE 4 FT. X 4 FT. ANTI~SEEP COLLAR 
SEE DETAIL 

DAM SECTION C - C' 

REVISIONS: 
DATE DATE 

6/26L9s ADDED TO MAINTENANCE FACILITY 

PlANS. SHEET NUMBER CHANGED 

TO 6. 

. 
u z 
~ 

-
~ z 
~ 
0 
u 

DRAWN BY: DESIGNED BY: A' 
AEJ/ACAD BLF/EA . 

DATE: 
6/6/95 

CHECKED BY: 

EA\RB 

SHEET: 

6 
JOB NUMBER: 
318 
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REMOVe eXISTING 12 IN. CMP AND REPLAC(--"-~--:c-='HI-/;'f-14~-"''IIJ 
WITH NEW PRINCIPAL SPILL WA '( 
PROVIDE 241N. ACMP-2 RISER WITH 310 IN. ANTI-VOfTfX 

COLLAR CREST ELEV~ 44 FT. CMSU 

PROVIDE GIN. DU\. ORIFICE • ELEV~ 41.5 FT. CMSLl 
-<~s~ 

"· \ 

\ 

PLAN VIEW 

GEOTECH NOTES 
D J AS THE EARTHWORK WILL REQUIRE DISTURBANCE TO THE EXISTING 

EMBANKMENTS. THE CONTRACTOR SHOULD BE PREPARrD TO LOW[R TH[ 

IMPOUNDMENT POOL LEVEL BY AT LEAST 5 OR G FEET IN THE CASE OF AN . 
EMERGENCY IN ORDER TO DRAIN THE LAKE TO A SUFFICIENT LeVEL TO BEGIN 

CONSTRUCTION. A TEITPORARY STILLING BASIN SHOULD BE PROVIDED AND THE 

PONDS PUMPED DOWN BY MECHANICAL MEANS. HIE PUMPS SciOULD OPERATE 

WITH SUFFICIENT DURATION AND FREQUENCY SUCH THAT WATER LEVELS 

REMAIN GENERALLY CONSTANT. AS THE HORIZONTAL PIPE Of TCIE NEW 

SPILLWAY FOR THE DRIVING RANCE LAKE WILL BE ROUGHLY G FEET BELOW 

THF EXISTING TOP OF DAM. POOL ELEVATION CHANCES OF AT LEAST 4 TO tO 

FEET WILL Bf RfQUIRED DURING CONSTRUCTION. 

2J ANTI-SEEPAGE COLLARS SHOULD BE EMPLOYED ON NEW SPILLWAY 

STRUCTURES. 

3) SOILS USED TO CONSTRUCT THE NEW EMBANKMeNTS SHOULD CONSIST OF A 
SOIL MATERIAL. FREE OF ORGANICS AND DEBRIS. CLASSIFIED AS SM. SC. Cl OR 

Ml WHIGii CONTAINS NO LESS THAN 157. PASSING THe NO. 200 SIEVE. SUCH 

SOILS SHOULD Bf AVAILABLE FROM LOCAL. ON-SITE SOURCES. 

4) PREPARATION OF THE EMBANKMENTS FOP FILL PLACEMENT SHOULD 

INCLUDE GUTTING OF ALL TREES WITHIN THE FILL AReA. TR[[S SHOULD BE 

CUT FLUSH TO THE GROUND SURFACE. AS STUMP REMOVAL WOULD LIKELY 

CAUSE MORE POTENTIAL DACIAGE TO THE DAM THAN THE PRESENCE Of 

ROTTING STUMPS WITciiN THE ENCAPSULATED EMBANKMENT. THE COMPLETE 

REI10VAL OF STUMPS IS NOT RECOMMENDED. THE CONTRACTOR SHOULD BE 

PREPARED TO EXCAVATE STUMPS FROM LARGER TREES CGREATER THAN B 
INCHeS IN DIAMETeR 4 FEET ABOVe THE CROUNDJ SHOULD THESE STUMPS BE 

LOCATED LESS THAN 4 FEET FROM TCIE fiNAL EMBANKMENT SURFACE 

MEASURED HORIZONTALLY. 

5) STRIPPING SHOULD INCLUDE REMOVAL OF ALL TOPSOIL AND BRUSH 

VEGETATION fROM AREAS OF FILL PLACEMENT. 

0) FILL SHOULD BE PLACW AND COMPACTED IN MAXIMUM 10 INCH 

HORIZONTAL LIFTS. M[ASURW LOOSE. TO PROVIDE FOR HORIZONTAL 

COMPACTION THE UPSTREAM AND DOWNSTReAM fACe OF THE DAM WILL 

REQUIRE NOTCciiNG BY EXCAVATING SOIL AT TOE OF PROPOSED FILL 

TO PROVIDe fOR A BeNCH ON WHICH TO COMPACT SUBSEQUENT LIFTS. 

AT AN ELEVATION WHERE THE DESIGN WIDTH OF fHE NEW FILL EQUALS THE 

HORIZONTAL COMPACTION SURFACE WIDTH. THIS EXCESS FILL PLACEMeNT 

EFfORT WOULD NOT BE REQUIRED. AND ANY FILL PLACED AND COMPACTED 

BEYOND THE DESIGN ZONE OF THE NEW FILL CAN BE REMOVED AND REUSED 

ELSEWHERE. 

7J All SOFT ORGANIC SEDIMENT SHALL BE REMOVED ON UPSTREAM F AGE Or 

DAM. 

I 
In 

J 

/ 

\ 

TIE ROAD INTO [XIS TINC GRADE 
WITH 157. MAX. SLOPE 
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\V \~' 'it 
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+ Y 'j/--"11'- ToE Oi'l'SLOPE TO OCCUR 
•v W 'V -.l' T W¥TLA~DS EDGE 

.V N0!/WOf1K TO OCCUR 
'V ·v 'V ~ITHI~LIMITjS Of 

•,Y •v JU~ISDIGUIONAL WETLANDS 
+ @ELO\ll DA~ 

+ v \}' 
--~- '\t + 

'1' \i' \V \t 
'j \}' \l! 

/"-~~,-!'--;,;--"-.,.,-~. Trt ,~L6P~S '11N WITH 
,1, 2.:;) SIDJ 'SLOPES 

,y \¥ \)t v \!f 
'if l:' \~ {/ 'i-' \!. 

-~! \~ v \l; 
\1..' + w ~v 

!BIN. ACMP-2 BARRELL 
INV UP~ 37 FT. CMSLl 
INV DN~ 310.75 FT. CMSLJ 

tdo\.J"-'--- STIILLING BASIN 
SEE DETAIL 

BASE TOPOGRAPHY PRQVIDrD BY LANGLEY + McDONALD SURVEY Cl~g5) 

20' 0' 10' 20' 30' 40' 

BJ ALL EXIS TINC DAM SURf ACES. HORIZONTAL OR OniERWISE. ON WHICH FILL 
IS TO BE PLAGrD SHOULD Bl[ SCARIFIED TO A DEPTH OF AT LEAST 4 INCLIES 
PRIOR TO fiLL PLACeMENT. 

g) All FILL SHOULD BE PLA.CED IN MAXIMUM 10 INCH LOOSE. HORIZONTAL 

LIFTS AND MECHANICALLY COIMPACTrD TO A DRY DENSITY or AT LEAST g57. 

OF THAT SOIL STANDARD PR<OCTOR MAXIMUM DRY DENSITY CASTM DGgBJ IN 

ORDER TO PROPERLY ACHIEV( COMPACTION OF THIS SOIL THE SOIL SHOULD BE 

BROUGHT TO WITHIN +/ -47. OF OPTIMUM PRIOR TO COMPACTING. 

10) LOCAL BORROW SOILS AVAILABLE FOR USE IN DAM REHABILITATION ARE 

PRIMARILY GRANULAR IN NATURE. AND A DRUI1 ROLLER WOULD PROBABLY Be 

BEST SUITED FOR THIS COMPACTION. VIBRATORY COMPACTION CAN BE 

UTILIZED ON THE EMBANKMEN~ AND WILL ENHANCE THE COMPACTION 

EFFORT; HOWEVER. DEPfNDINIG ON THE SIZE OF TLIE ROLLER USED. PROBLeMS 

WITH SOIL STABILITY AND MOllS TURE COULD OCCUR. AND TH[ VIBRATORY 

ReSULTS SHOULD BE CLOSElY MONITORED fOR POTENTIALLY DESTABILIZING 

[FF[CTS. SHOULD SLOUGHI~G OR eXCESSIVE VIBRATION BE OBSERVED 
DURING VIBRATORY COMPACTitON. THE VIBRATORY EFFORT SHOULD BE 

CEASED. SHOULD CLAYEY S>OILS BE USED AS BORROW. A SHEEPS FOOT OR 

SIMILAR COMPACTlY[ MACHINeRY WOULD BE RfQUIRED FOR ADfQUATE 

COMPACTION. CLAYEY SOILS SHOULD NOT BE COMPACTED WITH SMOOHI 
DRU11 ROLLERS AS THESE TEND TO CREATE SEEPAGE PLANES ALONG EACH 
LIFTS COMPACTED SURFACe. 

1D DAM EMBANKMeNTS SHOULD BE PROTfCTW FROM EROSION DU[ TO WAVE 
ACTION AND SURFACE RUNOFF. ON THE UP AND DOWNSTREAM FACES. SLOP[ 
PROTECTION SHOULD BE ATTI\INED BY SEEDING WITH HEAVY GRASS. IF 
CONSTRUCTION OCCURS DURING A PERIOD NOT CONDUCIVE TO RAPID 

VEGETATIVE GROWTH. A TEMPORARY SYNTHETIC STABILIZATION MATTING 
COULD BE USED TO COVER THE SLOPE. TREES SHOULD NOT BE PLANTW ON 

DAM EMBANKMENTS. 

12) ROUTINE MAINTENANCE SHOULD BE PROVIDED FOR THE DAMS. THIS 
SHOULD INCLUDE ANNUAL INSPECTIONS FOR REMOVAL OF BUSHES AND TREES. 

FILLING OF ANIMAL BURROWS. INSPECTION FOR SURF ACE EROSION OR 

VERTICAL CRACKS AND SEEFA.GE WITHIN OR ABOVE THE TOE. 

13) A REPRESENTATIVE OF THE SOILS ENGINEER SHOULD BE CALLED ON TO 

PERFORM CRITICAL SITE INSPEICTIONS. THESE SHOULD INCLUDE. BUT NOT 

NECESSARILY BE LIMITrD TO• INSP[CfiON OF SOIL MATERIALS FOR US[ IN DAM 

REHABILITATION FOR CONFORMANCE TO THE SPECIFICATIONS; OBSERVATION 

OF STRIPFrD SUBCRADE SUi'FACfS PRIOR TO fiLL PLACEMENT, DELINEATION 

Of SEEPAGE DRAIN IF RfQUIR!ED; COMPACTION TESTING OF SOIL FILL 

PARTICULARLY DURING INITIAL FILL PLACEMENT. TEST SHOULD BE 

PERFORMED AT A RATE OF AT LEAST ONE FER LIFT OR AS OTHERWISE DIRECTED 

BY THE eNGINEER; OBSfRVMION OF fiNISHrD fMBANKI1ENT GRADCS FOR 

SIGNS Of SEEPAGE OR EROSION. 

BASIN HYDROLOGY 

Basin Characteristics 

Pre-development 

Post-development 

Top of Dam elevation 

Normal Pool flevatlon 

Hydrologic Summary 

Pre-development 
Proposed Cond1bon Unrouted 
Pre-development Routed 
Pr·oposed Condition Routed 

Routed elevations 

2 -yr elevation 

10-yr elevat1on 

100-yr elevation 

• DA CN 

acres 

37 107 

44 

410.75 f t Cmsi) 

41.50 ft Cmsl) 

2-yr 
cfs 
19 
57 

2 
2 

10-yr 
cfs 
52 
124 
32 
19 

Pre-development 

42.43 ft Cmsl) 

42.93 ft CmsD 

43.35 ft CmsD 

Tc 

hours 

O.B3 

O.G2 

100-yr 
cfs 

101 
204 
B2 
100 

Post -development 

43.54 ft Cmsl) 

45.1 ft Cmsl) 

45.79 ft Cmsi) 

• Sff MASTfR STORMWATfR PLAN CSHeeT 4) 

FOR fXTENT OF BMP DRAINAGf AReA 

L 

( 
! 

. fC- TYPE A 
. STONE I 

' 

J 

\ 

\ 

STILLING BASIN DETAIL 
PLAN VIEW SCALE• 1 IN. = 10 FT. 

CORRUGATED METAL 
ANTI-SEEP COLLAR 

ELEVATION OF UNASSfMBLED COLLAR 

NOTE!O> fOR COLLARS• 

1. ALL MATERIALS TO 6[ N ACCORDAHCf W1TH 
CCf'ISTRIJC.TION AND Cot!STRIJCTIOO MATHJA!. 
Sf'WFICATIONS. 

2. WliEN Sf'WffD Cl'l THE Pl.AN5. COAlb'!C. Of 
GCLLARS Sltlti BE il ACCCRDANCE WITH 
Cct!SmUCTION AND CONSTRIJC.Tictl tfATERW. 
SPECIFICATIONS. 

~f AJ!D 5PA~G OF SLOTT!D 
OPWNC.S StiAl.L B( rnt SAtiE: 
AS SIIOWN FOR CM COllAR. 

US[ RODS AND LLJC.S TO CLAMi' 
!lANDS SfCUREL Y TO PIP[. 

lt:Jjij_ CCUM TO & 
lirultP TO CfNIU( Of 
t1fi.UI. 1ft ilAIV 

PARTIAL ELEVATION 
REF• ENC.R. FUD MAifJt.L 

SLO!TEV HCU':> 
AI !I' c.c. 

J. UtlA55frtllEO COlLARS SHALL Elf MARI'IED ElY 
PAINTING OR TAGGNG TO IDENTIFY MATGr111G 
PAIRS. 

4. Ti1E lAP BETWEEN THE TWO HALF SECnot6 
AND Bn'llfEtl TilE fiFf AND CONNECTNG ElAND 
SHALL BE CALlKED WITH ASf11ALT MASTIC AT 
TNE Of flSTALLATiotl. 

5. EACH COU .. AI\ SltALL Elf fl.RtliSHfD WliH TWO 
112" OW1fHR RODS 'Mnt STANDARD TANK 
lUGS fOR COtlilfCTI1G COLLARS TO Flf'E. 

~IELICAL PIPE 
ANTI-SEEP COLLAR 

ISOMETRIC VIEW 

~a· 11N. 

SECTION B-5 

NOT~ FOR BAHD5 AND COlLA~S· 
MOI)flCATIOO$ OF lli( VETALS 
~OWH MAY 6! USW fFO~IDtlG 
EQUAL WATOOICt11tlrSS IS 
HAfJTA.fjW MD VETM.ED 
DRA\\i-!GS ARE stJili1TlEO AND 
API'ROVHI 6Y UIE t:NGmER PRIOR 
10 ll:UVERY. 

NOTf• FOR DfTAlS Of FAFJRICAliON C1MENSIOOS. MI'!MJM GAGES. 
SLOTTW HOlES. A~ID N!O!ES. SEE DETAILS ABOVE. 

NOTE• TWO OTttER HFES Of ANTI-SEEP C.OLLMS ARE• 
1. CORRUGATED MfTAL S111LM TO UmR. EXCEFT StiOf' 

WnDED TO A SHORT C4fTU SEGTICf'l Of THE f1PE AND 
CONt!EGTED WlTH CONNECTTING E!AtlDS TO 1Hf PIP(. 

2. CONCRETE. SIX fiCHES rHIC.;K FOI'J1ED AROLND HIE APE 
WITH -11:3 REBAR SPACED 15' HORIZONTALLY M!D VERTICALLY. 

DETAIL= METAL ANTI-SEEP 
COLLAR'S NTS 

,...., 
-' 
l)) 

5 

55 

50 

45 

40 

35 

t30 
II . 
> 
'::J 
LW 

50 

S7. 100-YR [L[V~45 75 FT CciSLl 
45-----~------~-------------

S7. NORMAL POOL [LEV~ 41.5 FT. CIISU ---------------------
40 

~- . APPROXIMATE LIMITS 
OF EXISTING W[flAND 

35 

,/ -

/ 
/, 

. /; .---.- -· ' ,_' . .r : i !---, 

._, -

-= I 
-~ .. 
' : ' 

--

·.-.· 

i-- -----· ' ----' ' ·--! : 

...:30 '.l~~ ,------ : -----: ;_~ 
u... 
II, 
> 
LW 
-' LW 

EMBANKMENT NOTCHW FOR HORIZONTAL-~/ 
COMPACTION SURFACE 

50 

45 ... 

SCALE• 1 IN. = 10 FT. HORIZONTAL 
1 IN. = 5 FT. VERTICAL 

TOP or PROPOSED DAI1 [LEV~ 4G.75 FT. CMSCl 
._._ -, --- - - -

--.' 

DAM SECTION A - A' 

--i __ ; i 

40 
,_, ._, , __ , . •:i'ME~GENc'FSPILLWAY 

':GE<f~cllEV~ 45.1 FT. CMSLJ 
LfNGTH " 40 FT. 

' - ___ : 

35 

"" Jl 
5 PRINCIPAL SPILL WAf"-

.\='" 30 ~l/lifffY~~~~~~J'RTfxl'eofr.fk(i[R __ 
U... CReST ELEVo 44 FT. CMSLl 

II 
' > 

LW 
-' LW 

fROVIDE 5 IN. UIA. ORIFICE 
• flfV o 41.5 FT. CMSU 
PROVIDe !B IN. ACMP-2 OUTL[T BARR[L 
INV UP o 3 7 FT CMSU 
INV DN~3G 75 FT. CI1SU 

SCALE• 1 IN. 
1 IN. = 

20 FT. HORIZONTAL 
5 FT. VERTICAL 

'\}' 100-YR ELEV..,45.7B FT. CJ1SL) 

-

PROVIDE: 121N. CRUSHER 
RUN LEVELING COURSE 

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

\7 NORMAL POOL ELEV~ 41.5 FT. CMSLl -------==---------------

_...;,.,.._- -

DAM SECTION B - B' 

PRINCIPAL SPILLWAY 

/ 
/ 

/ -_:_ 

-_/t_:---. ~:.: . - -
/ .. 

APPROXIMATe LOCATION 
Of [XIS TING LAKE BOTTOM 

PROVIDE 24 IN. ACMP-2 RISER WITH ANTI-VORTEX COLLAR 
CREST ELEV~ 44 FT. CMSLl 
PROVIDE B IN. DIA. ORIFICE • ELEV~ 41.5 FT. CMSLJ 
SEE SelECT 1g FOR ANII-VORllX COLLAR DETAIL 

'· , : .. .. . . _. --- TOP Of DACI ELEV.~ 4G.75 FT. (~ISU 
:· ;'v'.-. : ·_.,·. r. -- . 

~-- PROVIDE 4 fT. X 4 Fr. ANTI-SEEP COLLAR 
SEE DtT AIL 

STILLING BASIN 
SeE DETAIL 

:-----' 

' i ! 

-----.-- ---
- i'_:: ,---

,....._ __,........ --.- ---~ - ..,...._. 
'' - --i! :----i 'i-i!. 

SCALE• 1 IN. 
1 IN. = 

10 FT. HORIZONTAL 
5 FT. VERTICAL 

._·· .. '\. ··· ........... : .. 

.. __ ....... ; ·~· , ·L'=P"FioV!)t'-~c;,~~t?Pt ill 
-- ... -- .--·. · ·-·'r~"2ii;fN0ilN'tl:91.?)i'iJNf-_____ , ' ' ' ,,, ,, -

PROVIDe 15 IN. ACMP-2 BARRel ' , ____ ' 

-·- : : '--i:' 

'-··· ··- -' 

EMBANKMENT NOTCHED FOR HORIZONTAL _ _c.~ 
GOMPACIION SURFACE 

c._ ___ INV UP= 37 FT. CMSU 
INV DN~ 30.75 FT. CMSLJ 

DAM SECTION C - c· 
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\ 

EXISTING LAKE NORMAL POOL ELEV= 41.5 FT. CMSLl 

c 

REMOVE CXISIING 12 IN. C~IP AND REPLACE 
WIH-t NEW PRINCIPAL SPILLWAI 

PROVIDE 241N. ACITP-2 RISER WITrl 3~ N 

COllAR CRfSf ElfV= 44 FT CMSU 

PROVIDE GIN. DIA. ORIFICE • ElfV= 41.5 FT CMSLJ 

45 

\ 

~. . ,A TIE ROAD INTO EXIS H% GRADE 
~ -· Ln ___..-..---WITH 151.. MAX. SLOPE I . ; ___.----....----
\~ 

·. ·,""' / 

\ 

! 
0 
v 

~---0f('-- PROVIDE 40f' LONG 

I 

I 
j . . 

I 

-~ 'i 
\ .;; \ 

./ 
' 

J'M~R0ENC~ SPILLWAY 
CRESTELEV= 45.1 FT. CMSLJ 

/ 
. .·tn 

•~t 
I' i · \1 

I , 'l it 
/j' w -} \j, 

'i ~I ',~· 

1-' 

-i:' -V 'J ·k· 
'.r---¥- TOE OFl SLOPE TO OCCUR 

'I ·~ T WjZTU\fjDS EDGE 
•. tlO;WO~J\ TO OCCUR 

,,, l'IITCI!f!; LIMIIJo 0' 
i JU?ISDICJIONAL WETLANDS 

, ~ELOVj DA~ 

y~-"-;-~PRC!VIDE !BIN ACMP-2 BI\RRE'_L 
'i INV UP= 37 FT. CMSLJ 

!NV DN= 3G.75 FT. C~ISLl 

1\f--- STILLING BASIN 
SlE DETAIL 

BASE TOPOGRAPIIY PROVIDCD BY LANGLEY + 11cDONAlD SURVEY (1ggsJ 

' 

PLAN VIEW 

GEOTECH NOTES 
1J J AS THE EARTHWORK WILL REQUIRE DISTURBANCE TO TilE EXISTING 

:MBANKMENTS. Tr1C: CONTRACTOR SHOULD BE: PREPARED TO LCW[R THE 

ICIPOIJND11ENT POO_ LEVCL BY AT LEAST 5 OR 0 FEET IN THE CASE Of AN 

EMERGEtlCY IN ORDER TO DRAIN TH[ LAKE TO A SUFFICIENT LEVEL TO BECIN 

CONSTRUCTION. A TEMPORARY SlUING BASiN SHOUI.D BE PROVIDED AND THE 

PONDS PUMPED DOWN BY MEC~ANICAL MEANS. TnE PUMPS SHOULD OPERATE 

WITH SUFFICIENT DURATION AND FREQUENCY SUCH THAT WATER l[VELS 

REMAIN GENeRALLY CONSTANT AS THE HORIZOCl!Al PIPE Of THE NEW 

SPILLWAY FOR THE DRIVING RANGE LAKE WIL~ BE ROUGHLY G FEET BELOW 

Tc!E EXISTING TOe Of DAii. POOL ELeVATION CHANGES OF AT LEAST 4 TO 0 

FElT WILL BE REQUIRED DUR•NG CONS TRUC· liON. 

2) ANTI-SEEPAGE COLLARS SHOULD BE EMPLOYED ON NEW SPilLWAY 

STRUCTURES 

3) SOILS USED TO CONSTRUCT THf NEW EMBANKr1ENTS SHOULD CONSiST Of A 

SCIL MATERIAL. fRE:E Of ORGANiCS AND DtBRI:j. CLA:J'?IfiED AS SM SC. GL OR 

HL WciiCH CONTAINS NO LESS THAN 151. PASSING TilE NO. 200 SIEVE. SUCH 

SOILS SHOULD BE AVAILABLE FRO~I LOCAL. ON-SITE SOURCES. 

4) PREPARATION OF Ttl[ EMBANKMENTS FOR FILL PLACEMENT S110ULD 

INCLUDE CUTTING OF All TReES WITrtiN THE FILL AREA. TREES SHOULD BE 

CUT FLUSH TO THE GROUND SURfACE:. AS STUMP REMOVAL WOULD LIKfLI 

CAUSE 110RE POTENTIAL DAMAGE '0 THE DAM THAN THE PRESENCE OF 

ROTTING S T:Jt'IPS WITttJN THE ENGAPSU!..A TED Er'1BANK"1ENT. THE COt1PLfTE 

REr,OVAL OF STUMPS IS NOT RECOr1~1ENDED. TilE CONTRACTOR SHOULD BE 

PREPARED TO EXCAVATE STU~PS FROM LARGER TRfES (GREATER THAN B 

INCHES IN DIAMETER 4 FEET ABOVE THE GROUNDJ SHOULD THESE STUMPS BE 

LOCATED LESS THAN 4 FEET FROM Tclf FINAL EMBANKMENT SURFACE 

~IEASURED HORIZONTALLY. 

~J SH~IPPINC. SHOULD INCLUDE Rf'10VAL Of ALL TOPSOIL AND BRUSr1 

VtGElATION fWV AR[AS OF FILL PLACEMENT. 

!D) fiLl SHOULD BE PLACE:D AND COMPACl EO IN MAX1MUM 10 INCH 

HORIZONTAL LIFTS. MEASURED LOOSE TC PROVIDe FOR c!ORIZONTAL 

COI'IPACTION. IH[ UP::,IRLA'1 AND DOWNSTREA~1 FACE Of THE DAM WILL 

REQUIRE fiOTCHING BY EXCAVATING SOIL AT TOE OF PWPOS[D FILL 

[0 PROVIDE FOR A BENCe! ON WHICH TO COMPACT SUBSEQUE~T LIFTS. 

AT AN ElEVAT\01\ WrtERE IHE DESIGN WIDTH Of THE NEW fU EQUALS TriE 

r!ORIZONT AL CCr!PAC.TION SURF ACE WIDTH. fHIS EXCESS FILL PLACEMENT 

eFFORT WOcJLD NOT BE REQUIRED. AND ANY FILL PLACED AND COMPACTED 

BEIOND THE DESiGN ZONE OF TI--l[ NEW fiLL CAN BE RP10VED AND REUSED 

ELSEWHERE. 

7) ALL SOff ORGANIC SfDIMfNT S!-tAU Af REMOIJfD ON UPSTRE:AM FACE Of 

DM 

20' o· 10' 20' 40' 

Bl ALL EXISTING DAM SURFACES. r!ORIZONTAL OR OTHERWISE. ON WHICH FILL 

IS TO BE PLACED SIIOULD BE SCARIFieD TO A DEPTH Of AT L[AST 4 INCHES 
PRIOR T 0 FILL PLACEMENT. 

g) All FU SMOULD BE PLACED IN MAXIMUM 10 INCH LOOSE. HORIZONTAL 

LIFTS AND MECHANICALLY COMPACTED TO A DR'! DENSITY OF AT LEAST g57. 

OF THAT SOIL STANDARD PROCTOR MAXIMUM CRY DENSITY CASTM DGg5J. IN 

ORDER TO PROPERLY ACHif'IE COMPACTION OF THIS SOIL. THE SOIL SHOULD BE 

BROUGHT TO WITHIN +/-4% Of OPTIMUM PRIOR TO COMPAC.TINC.. 

10) LOCAL BORROW SOILS AVAILABLE f~ USc IN DAM REHABILITATION ARE 

PRI~ ARIL Y G.~ANULAR IN NATURE. 1\NO A DRUM ROLLER WOULD PROBABLY BE 

BEST SUITED FOR THIS CO,'IPACTI!ON. VIBRATORY COMPACTION CAN BE 

UTILIZED ON THE E~IBANKMENT ANIJ WILL ENHANCE THE CO~IPACTION 

EFFORT; HOWEVER. DEPENJINC ON THE SIZE OF THE ROLLER USED PROBLEMS 

WITH SOIL S 1 ABILITY AND MOIS TURF COULD OCCUR. AriD THE VIBRATORY 

RESULTS SHOULD BE CLOSELY M,ONITORED FOR POTENT:ALLY DESTABILIZING 

EfFECTS. SHOULD SLOUGHING OIR EXCESSIVE VIBRATION BE OBSERVED 

DURING VIBRATORY COMPACTION. lTHE 'IIBRAfORY EFFORT SI!OULD BE 

CEASED. SHOCLD CLAYfY SOILS BE USED AS BORROW. A S-lEEPS FOOT OR 

SIMILAR COMPACTlY[ L1ACHINERY WOULD BE REQUIRED FOR ADEQUATE 

COMPACTION. CLAYEY SOILS SHOULD NOT BE COMPACTED Willi SMOOTH 
DRUM ROclERS AS THESE TEND T 0 CREATE SEEPAGE PLANES ALONG EACH 
LIFTS COL1PACTED SURFACe 

11J DAM EMBANKMENTS SHOULD BE PROTECTED FROfl EROSDN DJ[ TO WAVE 
ACTION AND SUR.FACE RUNOFF. ON THE UP AND DOWNSTREAM FACES. SLOPE 

PROTECTION SIIOULD BE ATTAINED BY SEEDING WIT-! HEAVY GRASS. IF 

GONSTRUCTIOL1 OCCURS DURING A PERIOD NOT CONDUCIVE TO RAPID 
VEGETATIVE GROWTH A TEVPORARY SYNTHETIC STABILIZAT:ON MATTING 

COULD BE USED TO COVER TH[ SLOPE. TREES SHOULD NOT BE PLANTED ON 

DAM EMBANK'IENTS. 

12) ROU fiNE 11AINTENANCE SHOULD BE PROVIDED FOR T~E DAMS. THIS 
SHOLLD INCLUDE ANNUAL INSPEGT:ONS FOR REPIOVAL OF BUSHES AND TREES. 

fllli~IG Of ANIM~l BURROWS. INSPfC liON FOR SURF AGE EROS!Otl OR 

VER fiCAL CRAGKS AND SEEPAGE W:THif< OR ABOVE THe fOE. 

13) A REPRESENTATIVE o~ TilE S,OILS ENGINEER SHOULD BE GA~LfD ON TO 

PERF~M CRITICAL SITE INSPECTIONS. THESe SHOULD INCLUDE. BUT NOT 

NECESSARILY BE LIMITED TO' INSPECTION OF SOIL MATERIALS FOR USE IN DAM 

REIIABILITATION FOR CONFORMANCE TO THE SPECIFICATIOfiS; OBSERVATION 

OF STRIPPED SUBGRADE SURF ACES PRIOR TO Fill PLACEMENT; DELINEA liON 

OF SffPAGE DRAIN If REQUIRED, COMPACTION TESTING OF SOIL FILL. 

PARfiCULARL Y DURING INITIAL FILL P~ACEMENT TEST SHOULD BE 

PE:RFORMED AT A KATE: Of AT LfAST ONE PER LIFT OR AS OTHERWISE DIRECTED 

BY THe ENGINeER; OBSeRVATION OF FINISHED EMBANKMENT GRADES FOR 

SIGNS Of SETFAC.E OR E:ROSION. 

BASIN HYDROLOGY 

Basin Characteristics 

Pre-development 

Pos "C -development 

Top of Dam Clevat1or1 

Normal Pool Elevat1on 

HydrologiC Summary 

Pre-development 
Proposed Gondit1on U1routed 
Pre -development Routed 
Proposed Condition Routed 

Routed Elevations 

2-yr Elevation 

10-yr Elevation 

100-yr [levabon 

'DA CN 

acres 

37 G7 

44 7q 

4G.75 ft Cr1sD 
41.50 ft Cmsi) 

2-yr 10-yr 
cfs cfs 
19 52 
57 124 

2 32 
2 19 

Pre-development 

42.43 ft CmsD 
42.93 ft Cmsl) 

43.35 ft CmsD 

Tc 
hours 

0.53 

O.G2 

: 00-yr 
cfs 

101 
204 
52 
100 

Post --development 

43.134 ft Crnsl) 
45.ll ft Cmsi) 

45. 7~ ft Cmsl) 

* SEE MASTER STORMWATfR PLAN CSHEET 4) 
COR EXTENT or- BMP DRAINAGf AREA 
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STILLING BASIN DETAIL 
PLAN VIEW SCA,LE• l IN. = 10 FT. 

CORRGGAlED METAL 
ANTI-SEW CClLL.6.R 

ELEVATION Of UNASSfMBLW COLLAR 

NOTES fOR COLlARS' 

l_ ALL 11ATERI4LS TO ~t N AGCOIWAtM 'MTH 
GOOSTRLC.l'OO NiD CDNSTRIJC.liON HATE~ 
~CJfiCATIOW>. 

2. \\liEN Sf'[Gif([) ~ HIE ~ANS. GOAW!C. Of 
COlLAAS Si-W.L OC IN ACCOROA~Cf 'MTH 
Gct!SJRLCTIOM b.ND CONSTWCTION HATEM 
SPt:CIFICATIONS. 

StZE MD S~J\ClNG Of ~OTTEO 
Gffllf'<GS SIIALL 6~ rttE $AJ'1! 
A$ <;i-10'/IH fO~ Cl1 Cct.I.AR. 

USE ROD$ MID LIJGS TO :u.rt' 
BAtiDS SfCUnc Y 10 flP(. 

PARTIAL ELEVATION 
REF• ~t1GR. ffW MANJAL 

J_ UMSSEI1BLED CC!LARS SrtALL 6[ HARKED BY 
PAINTING OR TAGGtiG TO !D(NTI'Y MATCHJK, 
PIIIRS_ 

4. THr LAP BfTWffN Ttt: TWO rtALf SJ:CT:Cl'is 
~HD ElnWEEN Ttl( Flf'( Al'lD CO~EC111'1C. 6MlD 
SltA'L BE" C4U..KEP WIT-1 ASPHALT HASTIC AT 
TNE Of INSJAlLAJIOil 

5. EACH CClLAR SitALL BE flJ<f!JS<lED WITH lWO 
1/2" DIAHEHR RODS "IMH STA~PAJW TANK 
LUGS fOR COt-NECTLNC. CClL~S TO PfE. 

HEliCAL PIPE 
ANTI-SETP COLLAR 

ISOMETRIC VIEW 

'IIElO BOTI1 '>llfS 

lf!«fR~j&£W 
SIEC TION B-B 

NOTE• fOR PETALS Of fA6RJI"..Al100 ~lt·t::hstCNS. Mttti.J~ GAGfS, 
SLOTTED HOLf:S. NID NOTES. S.Ef [(fAt.S ABO'/[ 

NOTE• TWO OTt:~R: TYFES OF MTI-S[[P COLLARS ME• 
i. CCR~UGATW METAL. StUR 10 UFFU. EXC-EfT SHOi' 

.VELDfD TO A sr.OR:T C4fTJ ?ECTII~ Of Tlif Pf'f AND 
CONNECTED Wlllt CON~[C.Tt~'G BAN!J)S TO !rtf FIF"E. 

2. CONCRETE. SIX NCHf'.> THICf\ fO~E:D MOUlD lli[ APE 
\11TH -JI:) REBAA SPACED ]5" rtCJRJZ(OI'ifAlLY A~O VERTK::ALLY 

DETAIL: METAL ANTI-SEEP 
COLLAR'S NTS 
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EMB4NKMENT NOTCHED FOR HORIZONTAL---"--' 
COMPACTION SUR< AC[ 
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··---'--: ' 

'_: ". ' : ;__:____· 

-_; ·- : !--"-
____ ;' i-----

i ! : 
: ' ' . ' 

SCALE• 1 IN. = 10 FT. HORIZONTAL 
1 IN. = 5 FT. VERTICAL 

DAM SECTION A - A' 

TOP Of PROPOSW DAM EL[V= 4<0.75 FT. CMSU 

' . ,: . - ~ "" -

-· -.·.>- : . '. -'' ,. 
- ·;._ -. --., ' -

-

--\ 

- ·._ > 

' ·-· -' ' 

>,, 
~'\-

·-,--,·· 

!---

. __ - - " - ' --- ' . ' 

-~ ', : ,.- . 
_,, " -

- . .- -.. "' 

- •• i-, .. ' -

; ---- ~; 

I:!lll \ - '\. -· . _· _. . - : . 
-.~ ._l.· __ 

___ : : 

PRINCIPAL SPILLWAY . - ;' '-r -- -'·-
PROVIDE 24 IN. ACf1P-2;RJStR' -::- == =- _- _ : :----:--:--:-:1 :-' .:::-_:::.:::: .. :·--· 
WITH ANTI-VORlEX COLLAR _j ' 
CREST ELEV= 44 FT. CMSU PROVIDE 121N CRUSHER 
PROVIDE B N. DIA. ORIF!C[ RUN LEVELIN". COU.RS-
" EV::Y.= 41.5 FT. C~ISL) V t: 
PROVIDE !B IN. AGL1P-Z OUILU BARREL 
!NV UP " 37 FT. CMSLJ 
INV fJN=3G_75 fT (t·lSU 

----: 
' ' ; -

,, -- - --· -- ' ' 

·---, 

~ //~:PPfQXII1ME LOCATION 
. ,____ '_'_ OpJXISTINC LME BOTT0/1 

-- . : : ' 
·----i 

SCALE• 1 IN. 
1 IN. 

20 fT. HORIZONTAL 
5 FT. VERTICAL 

DAM SECTION B - B' 

\7 NORMA_ POOL ELEY= 415 rT CMSLJ 

PRINCIPAL SPILLWAY 
PROVIDE 24 IN. AC~IP-2 RISER WITH ANTI-'IORTEX COLLAR 

,--- C~EST ELEV= 44 FT. CMSU 
PROVIDE B IN. DIA. ORIFICE • ELEV= 415 fT CMSll 
SEE SHEEl 19 FOR ANTI-VORTEX COLLAR DElAIL 

---------- PROVIJE 4 FT. X 4 FT. ANTI-S[[P COLLAR 
SEE DlTAIL 

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

SCALE• 1 IN. 
1 IN. 

. i--
' ; ; 

/~' ·--~.~r:----::-r-=:_"1_ -~· =:-· :=---,:--:-. ==-: _ _::--, ~=:3~ 

ST:LLINC BASIN 
SEE DETAIL 

·- '---·:~---' 
' : : ---·-

:·-·-./- - .·,.,.,..~--=-! 

_/ / / ' - ... · SPRovroHc-i+m ~ ! 

. .. EROSiON '17eN~cQ!:-S!fONE'--

10 FT. HORIZONTAL 
= 5 FT. VERTICAL 

, ____ . 

" ....---- PROVIDE 13 IN. ACL-IP-2 BARREL 
fMBANKMfNT '~OTCrlfO FOR HORIWNIAL ~~·----!NV UP= 37 FT. CMSLJ 
COMPACTION SURF ACE: IN'I/ DN== .3G.75 FT. CMSU 

DAM SECTION C - C' 

REVISIONS: 
DATE 

.· .__, ·---·.' .-.' - -
- --' ' 

DATE 

-

u 
z -

t.l,'!H Op 

*"'<t /~ 

1l'Z0970··. 
"'1! 

.s'.y!ONAL 

DRAWN BY: 

AEJ/ACAD 

DATE: 
5/5/95 

DESIGNED- BY: 
BLF/EA 

CHECKED ijY: 

EA\RB 

SHEET: 

JOB NUMBER 
318 
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E
·. ~LIAMSBURG 

NVIRONMENTAL 
gROUP, INC. 

Environmental Consultants 

Legends At Stonehouse 
BMP#2 

Hydrologic/Hydraulic Computations 

516-B South Henry Street Williamsburg, Virginia 23185 (804) 220-6869 FAX (804) 229-4507 
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water Quality 
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E~UAMSBURG NVIRONMENTAL 
gROUP, INC. 

-
516-B South Henry Street 

PROJECT: --:Lf=(,:;.::b;;;:.: '"....;.I"";;.~ .::.,S_.:..f:lt.:..;iT'_ .... .S;!.lJ(,;:;O;;.:,N.;.:'f.::.l:..:.;-iC;;::.U~'.:./r.,.;(._. -----:---
SUBJECT: ~C::.(~'J.:...M.w.M..:.:.r...:.:I~RL;;:;;;.·..:.:·IA.;;..;, L;:;;_~(.o~,._J-i~.A-...;;' tB=~u;;;.1..:..' """I o~_;J:....;:S:;..._ __ _ 

-~lA· 1\c,· .. BY: _ __,:::;;;;:-:.:..:..---------- JOB #: _...:l.....,......., __ 
DATE: _ _.:;;;~_-..:l.:.-_C\...;, . .:;,5 _______ _ SHEET-OF---

Williamsburg, Virginia 23185 {804) 220-6869 

Environmental Consultants 

i 
I 
I 

;;· ' ' J ; .... ,l 

i. /li' / 

FAX {804) 229-4507 
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BMP #2 Sizing 
For Entire Development 

Compute Rv 

Drainage Area = 
Paved Area= 
lmpeNious %= 
Golf lmpeNious 
TotallmpeNious 

Rv= C.OS + .009CimpeNious %) 
Rv= 0.26 

II Compute Storage Volume 

44 acre 
10 acre 

22.73% 
1% 

23.73% 

Design a wet pond to function as a SO% efficient BMP using guidelines presented in the 
Removal efficiencies are taken from Local Assistance Manual. (CBLAD, 1989) 
Design based on A Framework For Evaluating Compliance With The 10% Rule In the ChE 

Vo1=4CRunoff from mean storm) 
Voi=4(Rv)(Rainfall of Mean Storm)(Drainage Area) 
Vol = 1.62 ac-ft 
Vol= 70717 cu-ft 
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E
:WLIJAMSBURG 

NVIRONMENTAL 
gROUP, INC. 

516-B South Henry Street 

" 
PROJECT: _...~L==E6~8:...N.:;:;D.=:~:......:A..:..:.T_...::s;;;.1i.:..;O::::.:·tJ-=E~Hr...:::;.;~u:;;..~;;;::c::.-__ _ 

smuEcr .. ~S~u~~~v~E~J~s~D~~LA~~~K~~o~~~Pr~H~=-------­

s~--~E~·L~A~------------ JOB #: __.;;;::S....,I .... f._. __ 

DATE: _ __.:.b.::._._~ .:;;:L:...-_fl..:,;--. ~:;;;\ _____ _ SHEET-OF--

Environmental Consultants 

\ 

_,.• 

, .. -
i; I . I 

' J 
I 

,-
/ 

_,/1/ __ ---..::::::_ ___ . -----

Williamsburg, Virginia 23185 {804} 220-6869 FAX {804} 229-4507 
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BMP#2 
Composite Curve Numbers 
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Quick TR-55 Ver.5.44 
Executed: 19:19:42 

S/N:1315400034 
11-14-1994 

Stonehouse BMP #2 
Pre-development Curve Numbers 

RUNOFF CURVE NUMBER SUMMARY .................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Subarea 
Description 

Area 
(acres) 

CN 
(weighted) 

37.00 67 
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Quick TR-55 Ver.5.44 S/N:1315400034 
Executed: 19:19:42 11-14-1994 

Stonehouse BMP #2 
Pre-development Curve Numbers 

RUNOFF CURVE NUMBER DATA .................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Composite Area: 

SURFACE DESCRIPTION 

Forest (C soils) 
Forest (B soils) 

COMPOSITE AREA ---> 

AREA 
(acres) 

30.00 
7.00 

37.00 

CN 

70 
55 

67.2 ..................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
( 67 ) 
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Quick TR-55 Ver.5.44 
Executed: 19:32:58 

S/N:1315400034 
11-14-1994 

Stonehouse BMP #2 
Postdevelopment Curve Numbers 

RUNOFF CURVE NUMBER SUMMARY .................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Subarea 
Description 

Area 
(acres) 

CN 
(weighted) 

44.00 79 
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Quick TR-55 Ver.5.44 S/N:1315400034 
Executed: 19:32:58 11-14-1994 

Stonehouse BMP #2 
Postdevelopment Curve Numbers 

RUNOFF CURVE NUMBER DATA .................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Composite Area: 

SURFACE DESCRIPTION 

Forest (C soils) 
Forest (B soils) 
Grass (C soils) 
Grass (B soils) 
Industrial (C soils) 
Industrial (B soils) 
Lake 

COMPOSITE AREA ---> 

AREA 
(acres) 

14.60 
0.00 

12.00 
0.00 
4.00 

12.00 
1.40 

44.00 

CN 

70 
55 
74 
61 
91 
88 
98 

78.8 ...................................................... ..................................................... 
( 7 9 ) 
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I 
Quick TR-55 Ver.5.44 

~Executed: 19:17:46 
S/N:1315400034 

11-14-1994 c:\pondpack\SH2PRE.TCT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Stonehouse 
BMP #2 

Pre-development Time of Concentration 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
. 007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L I ( 3 6 0 0 *V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = aiPw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 112 
1.49 * r * s 

v = --------------------
n 

Flow length, L 

T = L I (3600*V) 

1 
forest 

0.6000 
ft 
in 

ftlft 

hrs 

ft 
ftlft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ftlft 

ftls 

ft 

hrs 

300.0 
3.600 

0.0500 

0.78 

2 
Unpaved 

650.0 
0.0538 

3.7424 

0.05 

0.00 
0.00 

0.000 
0.0000 
0.0000 

0.0000 

0 

0.00 

= 0.78 

= 0.05 

= 0.00 

....................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL TIME (hrs) 0.83 
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I 
Quick TR-55 Ver.5.44 I Executed: 19:17:46 

S/N:1315400034 
11-14-1994 c:\pondpack\SH2PRE.TCT 

I 
I 
I 
I 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

Stonehouse 
BMP #2 

Pre-development Time of Concentration 

Subarea descr. Tc or Tt Time (hrs) 

I Tc 0.83 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
SIN:1315400034 Quick TR-55 Ver.5.44 I Executed: 19:18:05 11-14-1994 c:\pondpack\SH2PST.TCT 

I 
I 

Stonehouse 
BMP #2 

Postdevelopment Time of Concentration 

Tc COMPUTATIONS FOR: 

SHEET FLOW (Applicable to Tc only) 

I Segment ID 
Surface description 
Manning's roughness coeff., n 

1 
forest 

0.4100 

I Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Land slope, s 
0.8 

. 007 * (n*L) 
T = --------------

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T L I (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = aiPw 
Channel slope, s 
Manning's roughness coeff., n 

213 112 
1. 49 * r * s 

v = --------------------
n 

Flow length, L 

T = L I (3600*V) 

ft 
in 

ftlft 

hrs 

ft 
ftlft 

ftls 

hrs 

sq.ft 
ft 
ft 

ftlft 

ftls 

ft 

hrs 

300.0 
3.600 

0.0500 

0.57 

2 
Unpaved 

650.0 
0.0538 

3.7424 

0.05 

0.00 
0.00 

0.000 
0.0000 
0.0000 

0.0000 

0 

0.00 

= 0.57 

= 0.05 

= 0.00 I 
I 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
TOTAL TIME (hrs) 0.62 

I 
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I 
Quick TR-55 Ver.5.44 I Executed: 19:18:05 

S/N:1315400034 
11-14-1994 c:\pondpack\SH2PST.TCT 

I 
I 
I 
I 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

Stonehouse 
BMP #2 

Postdevelopment Time of Concentration 

Subarea descr. Tc or Tt Time (hrs) 

I Tc 0.62 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 021



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BMP#2 
Pre-development Hydrology 

Computations 
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I Quick TR-55 version: 5.44 S/N: 1315400034 Page 2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:05:02 
Watershed file: --> C:\PONDPACK\SH2PRE .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PR2.HYD 

Stonehouse 
BMP#2 

Pre-development Flows 

>>>> Summary of Subarea Times to Peak <<<< 

Subarea 

1 

Composite Watershed 

Peak Discharge at 
Composite Outfall 

(cfs) 

19 

19 

Time to Peak at 
Composite Outfall 

(hrs) 

12.7 

12.7 

2 years 
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~Quick TR-55 Version: 5.44 SIN: 1315400034 

I 
I 
I 
I 
I 

Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:05:02 
Watershed file: --> C:\PONDPACK\SH2PRE .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PR2.HYD 

Stonehouse 
BMP#2 

Pre-development Flows 

Page 3 
2 years 

I 
Composite Hydrograph Summary (cfs) 

-----------------------------------------------------------------------------
Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4 

Description hr hr hr hr hr hr hr hr hr 

l -----------------------------------------------------------------------------
0 0 0 0 0 1 2 5 10 

ltal (cfs) 0 0 0 0 0 1 2 5 10 

11-----------------------------------------------------------------------------
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr hr hr 

l -----------------------------------------------------------------------------
15 18 19 18 13 9 7 6 5 

ltal (cfs) 15 18 19 18 13 9 7 6 5 

11-----------------------------------------------------------------------------
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5 

Description hr hr hr hr hr hr hr hr hr 
111----------------------------------------------------------------------------
1. 4 3 3 2 2 2 2 2 2 

4 3 3 2 2 2 2 2 2 

1-----------------------------------------------------------------------------
Subarea 18.0 19.0 20.0 22.0 26.0 

Description hr hr hr hr hr 
Jlr----------------------------------------------------------------------------1. 1 1 1 1 0 

1 1 1 1 0 

I 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 

I 
I 
I 
I 
I 

Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:05:02 
Watershed file: --> C:\PONDPACK\SH2PRE .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PR10.HYD 

Stonehouse 
BMP#2 

Pre-development Flows 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Page 1 
10 years 

It-----------------~~~~~----~~~~----~~~~----~~~~----~~~~---~---~~~=--=~=~--~=~-
* Travel time from subarea outfall to composite watershed outfall point. 

If -- Subarea where user specified interpolation between Ia/p tables. 

Total area= 37.00 acres or 0.05781 sq.mi 

I 
Peak discharge = 52 cfs 

11----------~~~~-~~~~~==:-~~~~=~~:=~~~~-~=-=~~~=-~:::~===:~-~~~~~--------------
Input Values Rounded Values Ia/p 

11=;~~~~~~~~-----~;~~---:~;~~-----~;~~---:~;~~--::~~~~~~~r:: _____ ~=~;f~=~------
1 0.83 0.00 0.75 0.00 Yes --

11-;~~~~~-~l~~-~~~~-~~~~~~~-~~~~~~~-~~-~~~~~~i~~-~~~~~~~~~-~~~~~~~-~~l~~~------

I 
I 
I 
I 
I 
I 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 Page 2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:05:02 
Watershed file: --> C:\PONDPACK\SH2PRE .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PR10.HYD 

Stonehouse 
BMP#2 

Pre-development Flows 

>>>> Summary of Subarea Times to Peak <<<< 

10 years 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

Time to Peak at 
Composite Outfall 

(hrs) 

1 52 12.6 

Composite Watershed 52 12.6 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 Page 3 
Return Frequency: 10 years 

I 
I 
I 
I 
I 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:05:02 
Watershed file: --> C:\PONDPACK\SH2PRE .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PR10.HYD 

Stonehouse 
BMP#2 

Pre-development Flows 

Composite Hydrograph Summary (cfs) 
It-----------------------------------------------------------------------------

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4 
Description hr hr hr hr hr hr hr hr hr 

l -----------------------------------------------------------------------------
1 2 2 3 4 6 11 21 34 

rtal (cfs) 1 2 2 3 4 6 11 21 34 

lt-~~~~~~~--------~;~~---~;~~---~;~;---~;~~---~;~~---~;~;---~;~~---~;~~---~;~~-
Description hr hr hr hr hr hr hr hr hr 

1[-----------------~~-----;;-----;;-----~;-----;;-----;;-----~;-----~;-----~~--

-------------------------------------------------------------------------------
ltal (cfs) 45 52 52 47 33 23 17 13 11 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 Page 1 
Return Frequency: 100 years 

I 
I 
I 
I 
I 
L Subarea 

escription 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:05:02 
Watershed file: --> C:\PONDPACK\SH2PRE .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PR100.HYD 

Stonehouse 
BMP#2 

Pre-development Flows 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. 
(in) 

Runoff 
(in) 

Ia/p 
input/used 

~-----------------:~~~~----~~~~----~~~~----~~~~----~~=~---~---~~~~--=~=~--~=~-
* Travel time from subarea outfall to composite watershed outfall point. If -- Subarea where user specified interpolation between Ia/p tables. 

Total area= 37.00 acres or 0.05781 sq.mi 

I 
Peak discharge = 101 cfs 

I >>>> Computer Modifications of Input Parameters <<<<< 
-----------------------------------------------------------------------------

Input Values Rounded Values Ia/p 
Subarea Tc * Tt Tc * Tt Interpolated Ia/p 

l escription (hr) (hr) (hr) (hr) (Yes/No) Messages 
-----------------------------------------------------------------------------

1 0.83 0.00 0.75 0.00 Yes 

1-----------------------------------------------------------------------------
Travel time from subarea outfall to composite watershed outfall point. 

I 
I 
I 
I 
I 
I 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 Page 2 
Return Frequency: 100 years 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:05:02 
Watershed file: --> C:\PONDPACK\SH2PRE .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PR100.HYD 

Stonehouse 
BMP#2 

Pre-development Flows 

>>>> Summary of Subarea Times to Peak <<<< 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

1 101 

Composite Watershed 101 

Time to Peak at 
Composite Outfall 

(hrs) 

12.6 

12.6 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 Page 3 
Return Frequency: 100 years 

I 
I 
I 
I 
I 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:05:02 
Watershed file: --> C:\PONDPACK\SH2PRE .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PR100.HYD 

Stonehouse 
BMP#2 

Pre-development Flows 

Composite Hydrograph Summary (cfs) 
11------------------------------------------------------------------------------

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4 
Description hr hr hr hr hr hr hr hr hr 

l ------------------------------------------------------------------------------
3 4 5 8 10 15 26 44 68 

lotal (cfs) 3 4 5 8 10 15 26 44 68 

1------------------------------------------------------------------------------
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr hr hr 

l ------------------------------------------------------------------------------
90 101 98 89 61 42 30 23 18 

~otal (cfs) 90 101 98 89 61 42 30 23 18 

1--~:~~~~~--------~~~~---~~~;---~~~~---~;~~---~;~;---~~~~---~~~;---~;~~---~;~;-
Description hr hr hr hr hr hr hr hr hr 

~------------------~;-----~;-----~~------;------~------;------~------~------;--

-------------------------------------------------------------------------------
lotal (cfs) 15 12 10 9 8 7 6 6 5 

Ictal (cfsl 

I 
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I 
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I 
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I 
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I 
I 
I 
I 
I 
I 
I 
I 

BMP#2 
Post-development Hydrology 

Computations 

:· ·-

WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 031



I Quick TR-55 Version: 5.44 S/N: 1315400034 Page 1 

I 
I 
I 
I 
I 

Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:48:49 
Watershed file: --> C:\PONDPACK\SH2PST .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PS2.HYD 

Stonehouse 
BMP#2 

Post-development 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

2 years 

L Subarea 
escription 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. I 
(in) I 

Runoff 
(in) 

Ia/p 
input/used 

~-----------------~~~~~----~=~~----~~~~----~~~~----=~~~---~---=~~~--~~=~--~=~-* Travel time from subarea outfall to composite watershed outfall point. lr -- Subarea where user specified interpolation between Ia/p tables. 

Total area= 44.00 acres or 0.06875 sq.mi 

I 
Peak discharge = 57 cfs 

I >>>> Computer Modifications of Input Parameters <<<<< 
-----------------------------------------------------------------------------

Input Values Rounded Values Ia/p 

I 
Subarea Tc * Tt Tc * Tt Interpolated Ia/p 

escription (hr) (hr) (hr) (hr) (Yes/No) Messages 
-----------------------------------------------------------------------------

1 0.62 0.00 0.50 0.00 Yes 

1-----------------------------------------------------------------------------
Travel time from subarea outfall to composite watershed outfall point. 

I 
I 
I 
I 
I 
I 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 Page 2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:48:49 
Watershed file: --> C:\PONDPACK\SH2PST .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PS2.HYD 

Stonehouse 
BMP#2 

Post-development 

>>>> Summary of Subarea Times to Peak <<<< 

Subarea 

1 

Composite Watershed 

Peak Discharge at 
Composite Outfall 

(cfs) 

57 

57 

Time to Peak at 
Composite Outfall 

(hrs) 

12.4 

12.4 

2 years 
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I 
I 
I 
I 
I 
I 

Quick TR-55 Version: 5.44 S/N: 1315400034 
Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:48:49 
Watershed file: --> C:\PONDPACK\SH2PST .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PS2.HYD 

Stonehouse 
BMP#2 

Post-development 

Page 3 
2 years 

Composite Hydrograph Summary (cfs) 
1------------------------------------------------------------------------------

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4 
Description hr hr hr hr hr hr hr hr hr 

l ------------------------------------------------------------------------------
1 2 3 5 8 16 30 48 57 

lotal (cfs) 1 2 3 5 8 16 30 48 57 

t -----------------------------------------------------------------------------
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr hr hr 

r-----------------------------------------------------------------------------
55 45 34 26 16 11 9 7 6 

rtal (cfs) 55 45 34 26 16 11 9 7 6 

lt-~~~~~~~--------~~~~---~~~;---~~~~---~;~~---~;~;---~~~~---~~~;---~;~~---~;~;-
Description hr hr hr hr hr hr hr hr hr 

1[------------------~------;------~------~------~------;------;------;------;--

-------------------------------------------------------------------------------
ltal (cfs) 6 5 4 4 4 3 3 3 3 

I 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 

I 
I 
I 
I 
I 

Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:48:49 
Watershed file: --> C:\PONDPACK\SH2PST .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PS10.HYD 

Stonehouse 
BMP#2 

Post-development 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Page 1 
10 years 

ll-----------------~~~~~----~=~~----~~=~----~~~~----=~~~---~---=~~=--=~~=--~=~-* Travel time from subarea outfall to composite watershed outfall point. 
If -- Subarea where user specified interpolation between Ia/p tables. 

Total area= 44.00 acres or 0.06875 sq.mi 

I 
Peak discharge = 124 cfs 

11----------~~~~-~~~~~:==-~~~~=~=~:~~~=-~=-=~~~:-~~=~~=::::_::::: _____________ _ 
Input Values Rounded Values Ia/p 

11=;~~~~~~~~-----~;~~---:~;~~-----~;~~---:~;~~--::~~~~~~~r:: _____ ~=~;f~==------
1 0.62 0.00 0.50 0.00 No Computed Ia/p < .1 

11-;~~~~~-~~~~-~~~~-~~~~~~~-~~~~~~~-~~-~~~~~~~~~-~~~~~~~~~-~~~~~~~-~~~~~~------

I 
I 
I 
I 
I 
I 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 Page 2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:48:49 
Watershed file: --> C:\PONDPACK\SH2PST .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PS10.HYD 

Stonehouse 
BMP#2 

Post-development 

>>>> Summary of Subarea Times to Peak <<<< 

10 years 

Subarea 

Peak Discharge at 
Composite Outfall 

(cfs) 

Time to Peak at 
Composite Outfall 

(hrs) 

1 124 12.4 

Composite Watershed 124 12.4 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 Page 3 

I 
I 
I 
I 
I 

Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:48:49 
Watershed file: --> C:\PONDPACK\SH2PST .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PS10.HYD 

Stonehouse 
BMP#2 

Post-development 

10 years 

Composite Hydrograph Summary (cfs) 
~-----------------------------------------------------------------------------

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4 
Description hr hr hr hr hr hr hr hr hr r-----------------------------------------------------------------------------

4 5 8 13 22 40 72 109 124 

rtal (cfs) 4 5 8 13 22 40 72 109 124 

1-----------------------------------------------------------------------------
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr hr hr 

l -----------------------------------------------------------------------------
119 94 70 53 33 23 17 14 12 

rtal (cfs) 119 94 70 53 33 23 17 14 12 

lt-~~~~~~~--------~~~~---~~~;---~~~~---~;~~---~;~;---~~~~---~~~;---~;~~---~;~;-
Description hr hr hr hr hr hr hr hr hr 
1[-----------------~~-----~~------~------~------;------~------;------;------;--

-------------------------------------------------------------------------------
~tal (cfs) 11 10 8 8 7 6 5 5 5 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 Page 1 
Return Frequency: 100 years 

I 
I 
I 
I 
I 
L Subarea 

escription 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:48:49 
Watershed file: --> C:\PONDPACK\SH2PST .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PS100.HYD 

Stonehouse 
BMP#2 

Post-development 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. I 
(in) I 

Runoff 
(in) 

Ia/p 
input/used 

~-----------------~~~~~----~:~~----~~=~----~~~~----~~=~---~---=~~~--=~~~--~=~-* Travel time from subarea outfall to composite watershed outfall point . 
.f -- Subarea where user specified interpolation between Ia/p tables. 

I Total area= 44.00 acres or 0.06875 sq.mi 
Peak discharge = 204 cfs 

I 
I >>>> Computer Modifications of Input Parameters <<<<< 

-----------------------------------------------------------------------------
Input Values Rounded Values Ia/p 

Subarea Tc * Tt Tc * Tt Interpolated Ia/p 

l escription (hr) (hr) (hr) (hr) (Yes/No) Messages 
-----------------------------------------------------------------------------

1 0.62 0.00 0.50 0.00 No Computed Ia/p < .1 

1-----------------------------------------------------------------------------
Travel time from subarea outfall to composite watershed outfall point. 

I 
I 
I 
I 
I 
I 
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I Quick TR-55 Version: 5.44 S/N: 1315400034 Page 2 
Return Frequency: 100 years 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:48:49 
Watershed file: --> C:\PONDPACK\SH2PST .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PS100.HYD 

Stonehouse 
BMP#2 

Post-development 

>>>> Summary of Subarea Times to Peak <<<< 

Subarea 

1 

Composite Watershed 

Peak Discharge at 
Composite Outfall 

(cfs) 

204 

204 

Time to Peak at 
Composite Outfall 

(hrs) 

12.4 

12.4 
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~Quick TR-55 Version: 5.44 S/N: 1315400034 Page 3 
Return Frequency: 100 years 

I 
I 
I 
I 
I 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 11-14-1994 19:48:49 
Watershed file: --> C:\PONDPACK\SH2PST .MOP 
Hydrograph file: --> C:\PONDPACK\SH2PS100.HYD 

Stonehouse 
BMP#2 

Post-development 

Composite Hydrograph Summary (cfs) 

1-----------------------------------------------------------------------------
Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4 

Description hr hr hr hr hr hr hr hr hr 

l -----------------------------------------------------------------------------
7 9 12 22 36 65 119 180 204 

'tal (cfs) 7 9 12 22 36 65 119 180 204 

1-----------------------------------------------------------------------------
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr hr hr 

l -----------------------------------------------------------------------------
195 155 114 87 54 37 28 23 20 

ltal (cfs) 195 155 114 87 54 37 28 23 20 

11-~~;~~~~--------~~~~---~~~;---~~~~---~;~~---~;~;---~~~~---~~~;---~;~~---~;~;-
Description hr hr hr hr hr hr hr hr hr 
11-----------------~~-----~~-----~~-----~;-----~~-----~~------~------~------~--

-------------------------------------------------------------------------------
18 16 14 12 11 10 9 8 8 

I 
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I BMP#2 

Pre-development 
I Outlet Structure 

I 
I 
I 
I 
I 
I 
I 
I 
I - ~ 

I 
I 
I 
I 
I 
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I 
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Outlet Structure File: SHLAKE2 .STR 

POND-2 Version: 5.15 
Date Executed: 

***** COMPOSITE 

Elevation (ft) Q (cfs) 
-------------- -------

41.50 0.0 
41.70 0.2 
41.90 0. 6 
42.10 1.1 
42.30 1.7 
42.50 2.3 
42.70 11.9 
42.90 28.7 
43.10 50.3 
43.30 75.7 
43.50 104.5 
43.70 136.2 
43.90 170.7 
44.10 207.7 
44.30 247.0 
44.50 288.6 
44.70 332.3 
44.90 378.0 
45.00 401.5 

S/N: 1295100016 
Time Executed: 

OUTFLOW SUMMARY **** 

Contributing Structures 
------------------------

2 
2 
2 
2 
2 
2 +4 
2 +4 
2 +4 
2 +4 
2 +4 
2 +4 
2 +4 
2 +4 
2 +4 
2 +4 
2 +4 
2 +4 
2 +4 
2 +4 
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I 
I 
I 
I 

Outlet Structure File: SHLAKE2 .STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

Outlet Structure File: c:\pondpack\SHLAKE2 .STR 
Planimeter Input File: c:\pondpack\SHLAKE2 .VOL 
Rating Table Output File: c:\pondpack\SHLAKE2 .PND 

Min. Elev. (ft) = 41.5 Max. Elev. (ft) = 45 I ncr. ( ft) = . 2 

Additional elevations (ft) to be included in table: 
* * * * * * * * * * * * * * * * * * * * * * * * * * 

********************************************** 
SYSTEM CONNECTIVITY 

********************************************** 

Structure 

CULVERT-CR 
WEIR-VR 

No. 

2 
4 

Q Table Q Table 

-> 2 
-> 4 

Outflow rating table summary was stored in file: 
c:\pondpack\SHLAKE2 .PND 
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Outlet Structure File: SHLAKE2 .STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

>>>>>> Structure No. 2 <<<<<< 
(Input Data) 

CULVERT-CR 
Circular Culvert (With Inlet Control) 

E1 elev. (ft)? 
E2 elev. (ft)? 
Diam. (ft)? 
Inv. el. ( ft) ? 
Slope (ft/ft)? 
T1 ratio? 
T2 ratio? 
K Coeff.? 
M Coeff.? 
c Coeff.? 
Y Coeff.? 
Form 1 or 2? 
Slope factor? 

41.5 
45.001 

1 
41.5 
.05 

.0098 
2 
.0398 
.67 
1 
-.5 
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~· 

Outlet Structure File: SHLAKE2 .STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

>>>>>> Structure No. 4 <<<<<< 
(Input Data) 

WEIR-VR 
Weir - Vertical Rectangular 

E1 elev. (ft)? 
E2 elev. (ft)? 
Weir coefficient? 
Weir elev. (ft)? 
Length ( ft) ? 
Contracted/Suppressed 

42.5 
45.001 

3.33 
42.5 
30 

(C/S)? S 
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Outlet Structure File: SHLAKE2 .STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

Outflow Rating Table for Structure #2 
CULVERT-CR Circular Culvert (With Inlet Control) 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

41.50 0.0 No headwater 
41.70 0.2 Equ.1: HW =.2 dc=.163 
41.90 0.6 Equ.1: HW =.4 dc=.313 
42.10 1.1 Equ.1: HW =. 6 dc=.442 
42.30 1.7 Equ.1: HW =.8 dc=.557 
42.50 2.3 Equ.1: HW =1. 0 dc=.654 
42.70 2.9 Transition: HW =1.2 
42.90 3.4 Submerged: HW =1.4 
43.10 3.9 Submerged: HW =1. 6 
43.30 4.2 Submerged: HW =1.8 
43.50 4. 6 Submerged: HW =2.0 
43.70 4.9 Submerged: HW =2.2 
43.90 5.2 Submerged: HW =2.4 
44.10 5.5 Submerged: HW =2.6 
44.30 5.8 Submerged: HW =2.8 
44.50 6.0 Submerged: HW =3.0 
44.70 6.3 Submerged: HW =3.2 
44.90 6.5 Submerged: HW =3.4 
45.00 6.7 Submerged: HW =3.5 

Ac=.083 
Ac=.21 
Ac=.335 
Ac=.45 
Ac=.544 

Used Unsubmerged Equ. Form (1) for elev. less than 42.63 ft 
Used Submerged Equation for elevations greater than 42.78 ft 
HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sq.ft) at de 

Transition flows interpolated from the following values: 
E1=42.63 ft; Q1=2.75 cfs; Dc=.71 ft; E2=42.78 ft; Q2=3.14 cfs 
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Outlet Structure File: SHLAKE2 .STR 

POND-2 Version: 5.15 
Date Executed: 

SIN: 1295100016 
Time Executed: 

Outflow Rating Table for Structure #4 
WEIR-VR Weir - Vertical Rectangular 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

41.50 0. 0 E < Inv.El.= 42.5 
41.70 0.0 E < Inv.El.= 42.5 
41.90 0. 0 E < Inv.El.= 42.5 
42.10 0. 0 E < Inv.El.= 42.5 
42.30 0. 0 E < Inv.El.= 42.5 
42.50 0.0 H =0.0 
42.70 8. 9 H =.2 
42.90 25.3 H =.4 
43.10 46.4 H =.6 
43.30 71.5 H =.8 
43.50 99.9 H =1.0 
43.70 131.3 H =1.2 
43.90 165.5 H =1.4 
44.10 202.2 H =1. 6 
44.30 241.3 H =1.8 
44.50 282.6 H =2.0 
44.70 326.0 H =2.2 
44.90 371.4 H =2.4 
45.00 394.9 H =2.5 

C = 3.33 L (ft) = 30 
H (ft) =Table elev. - Invert elev. ( 42.5 ft 
Q (cfs) = C * L * (H**1.5) -- Suppressed Weir 
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BMP#2 
Pre-development Routings 
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I POND-2 Version: 5.15 S/N: 1295100016 
EXECUTED: 11-15-1994 22:17:45 2-yr 

Page 1 
Return Freq: 2 years 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Inflow Hydrograph: c:\pondpack\SH2PR2 .HYD 
Rating Table file: c:\pondpack\SHLAKE2 .PND 

----INITIAL CONDITIONS----
Elevation = 41.50 ft 
Outflow = 0.00 cfs 
Storage = 4.32 ac-ft 

INTERMEDIATE ROUTING 
GIVEN POND DATA COMPUTATIONS 

------------------------------ --------------------------
/ELEVATION/ OUTFLOW I STORAGE I 2S/t 2S/t + 0 
I (ft) I ( cfs) I (a e-ft) I I (cfs) I (cfs) , _________ , _________ , __________ , , ____________ , _____________ 

41.50 I 0.0 I 4.3171 1044.7 I 1044.7 
41.70 I 0.2 I 4.6091 1115.3 I 1115.5 
41.90 I 0. 6 I 4.9071 1187.6 I 1188.2 
42.10 I 1.1 I 5.2131 1261.5 I 1262.6 
42.30 I 1.7 I 5.5261 1337.2 I 1338.9 
42.50 I 2.3 I 5.8451 1414.6 I 1416.9 
42.70 I 11.9 I 6.1721 1493.6 I 1505.5 
42.90 I 28.7 I 6.5061 1574.5 I 1603.2 
43.10 I 50.3 I 6.8481 1657.1 I 1707.4 
43.30 I 75.7 I 7.1961 1741.5 I 1817.2 
43.50 I 104.5 I 7.5531 1827.7 I 1932.2 
43.70 I 136.2 I 7.9161 1915.7 I 2051.9 
43.90 I 170.7 I 8.2881 2005.6 I 2176.3 
44.10 I 207.7 I 8.6671 2097.4 I 2305.1 
44.30 247.0 I 9.0561 .2191.6 I 2438.6 
44.50 288.6 I 9.4551 2288.2 I 2576.8 
44.70 332.3 I 9.8651 2387.3 I 2719.6 
44.90 378.0 I 10.2851 2489.0 I 2867.0 
45.00 401.5 I 10.4991 2540.7 I 2942.2 

------------------------------ --------------------------
Time increment (t) = 0.100 hrs. 
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I POND-2 Version: 5.15 S/N: 1295100016 
EXECUTED: 11-15-1994 22:17:45 2-yr 

Page 2 
Return Freq: 2 years 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: 
Inflow Hydrograph: 

c:\pondpack\SHLAKE2 .PND 
c:\pondpack\SH2PR2 .HYD 

Outflow Hydrograph: 

Starting Pond W.S. Elevation = 41.50 ft 

***** Summary of Peak Outflow and Peak Elevation 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

19.00 cfs 
2.09 cfs 

42.43 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm = 

Tot~l Storage in Pond 

4.32 ac-ft 
1.42 ac-ft 

5.73 ac-ft 

***** 
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IPOND-2 Version: 5.15 S/N: 1295100016 Page 1 
Return Freq: 10 years EXECUTED: 11-15-1994 22:17:47 10-yr 

Inflow Hydrograph: c:\pondpack\SH2PR10 .HYD 
Rating Table file: c:\pondpack\SHLAKE2 .PND 

----INITIAL 
Elevation = 
Outflow = 
Storage = 

CONDITIONS----
41.50 ft 

0.00 cfs 
4.32 ac-ft 

INTERMEDIATE ROUTING 
GIVEN POND DATA COMPUTATIONS 

------------------------------ --------------------------
/ELEVATION/ OUTFLOW I STORAGE I 2S/t 2S/t + 0 
I (ft) I (cfs) I (ac-ft) I I (cfs) I (cfs) I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1---------j---------j----------1 1------------j-------------1 
41.50 I 0.0 I 4.3171 1044.7 I 1044.7 I 
41.70 I 0.2 I 4.6091 1115.3 I 1115.5 I 
41.90 I 0. 6 I 4.9071 1187.6 I 1188.2 I 
42.10 I 1.1 I 5.2131 1261.5 I 1262.6 I 
42.30 I 1.7 I 5.5261 1337.2 I 1338.9 I 
42.50 I 2.3 I 5.8451 1414.6 I 1416.9 I 
42.70 I 11.9 I 6.1721 1493.6 I 1505.5 I 
42.90 I 28.7 I 6.5061 1574.5 I 1603.2 I 
43.10 I 50.3 I 6.8481 1657.1 I 1707.4 I 
43.30 I 75.7 I 7.1961 1741.5 I 1817.2 I 
43.50 I 104.5 I 7.5531 1827.7 I 1932.2 I 
43.70 I 136.2 I 7.9161 1915.7 I 2051.9 I 
43.90 I 170.7 I 8.2881 2005.6 I 2176.3 I 
44.10 I 207.7 I 8.6671 2097.4 I 2305.1 I 
44.30 I 247.0 I 9.0561 2191.6 I 2438.6 I 
44.50 I 288.6 I 9.4551 2288.2 I 2576.8 I 
44.70 I 332.3 I 9.8651 2387.3 I 2719.6 I 
44.90 I 378.0 I 10.2851 2489.0 I 2867.0 I 
45.00 I 401.5 I 10.4991 2540.7 I 2942.2 I 

------------------------------ --------------------------
Time increment (t) = 0.100 hrs. 
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IPOND-2 Version: 5.15 S/N: 1295100016 Page 2 
Return Freq: 10 years EXECUTED: 11-15-1994 22:17:47 10-yr 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: 
Inflow Hydrograph: 

c:\pondpack\SHLAKE2 .PND 
c:\pondpack\SH2PR10 .HYD 

Outflow Hydrograph: 

Starting Pond W.S. Elevation= 41.50 ft 

***** Summary of Peak Outflow and Peak Elevation 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

52.00 cfs 
31.58 cfs 
42.93 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm = 

Total Storage in Pond = 

4.32 ac-ft 
2.23 ac-ft 

6.55 ac-ft 

Warning: Inflow hydrograph truncated on left side. 

***** 
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IPOND-2 Version: 5.15 S/N: 1295100016 Page 1 
Return Freq: 100 years EXECUTED: 11-15-1994 22:17:48 100-yr 

Inflow Hydrograph: c:\pondpack\SH2PR100.HYD 
Rating Table file: c:\pondpack\SHLAKE2 .PND 

----INITIAL 
Elevation = 
Outflow = 
Storage = 

CONDITIONS----
41.50 ft 

0.00 cfs 
4.32 ac-ft 

INTERMEDIATE ROUTING 
GIVEN POND DATA COMPUTATIONS 

------------------------------ --------------------------
/ELEVATION/ OUTFLOW I STORAGE I 2S/t 2S/t + 0 
I (ft) I (cfs) I (ac-ft) I I (cfs) I (cfs) I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1---------1---------1----------/ 1------------1-------------1 
41.50 I 0.0 I 4.317/ 1044.7 I 1044.7 I 
41.70 I 0.2 I 4.609/ 1115.3 I 1115.5 I 
41.90 I 0.6 I 4.907/ 1187.6 I 1188.2 I 
42.10 I 1.1 I 5.213/ 1261.5 I 1262.6 I 
42.30 I 1.7 I 5.5261 1337.2 I 1338.9 I 
42.50 I 2.3 I 5.8451 1414.6 I 1416.9 I 
42.70 I 11.9 I 6.1721 1493.6 I 1505.5 I 
42.90 I 28.7 I 6.5061 1574.5 I 1603.2 I 
43.10 I 50.3 I 6.8481 1657.1 I 1707.4 I 
43.30 I 75.7 I 7.196/ 1741.5 I 1817.2 I 
43.50 I 104.5 I 7.553/ 1827.7 I 1932.2 I 
43.70 I 136.2 I 7.916/ 1915.7 I 2051.9 I 
43.90 I 170.7 I 8.288/ 2005.6 I 2176.3 I 
44.10 I 207.7 I 8.6671 2097.4 I 2305.1 I 
44.30 I 247.0 I 9.056/ 2191.6 I 2438.6 I 
44.50 I 288.6 I 9.4551 2288.2 I 2576.8 I 
44.70 I 332.3 I 9.8651 2387.3 I 2719.6 I 
44.90 I 378.0 I 10.285/ 2489.0 I 2867.0 I 
45.00 I 401.5 I 10.499/ 2540.7 I 2942.2 I 

------------------------------ --------------------------
Time increment (t) = 0.100 hrs. 
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I POND-2 Version: 5.15 S/N: 1295100016 Page 2 
Return Freq: 100 years EXECUTED: 11-15-1994 22:17:48 100-yr 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: 
Inflow Hydrograph: 

c:\pondpack\SHLAK£2 .PND 
c:\pondpack\SH2PR100.HYD 

Outflow Hydrograph: 

Starting Pond W.S. Elevation = 41.50 ft 

***** Summary of Peak Outflow and Peak Elevation 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

101.00 cfs 
82.32 cfs 
43.35 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm = 

Total Storage in Pond = 

4.32 ac-ft 
2.96 ac-ft 

7.28 ac-ft 

Warning: Inflow hydrograph truncated on left side. 

***** 
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I Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 S/N: 1295100016 

I Date Executed: Time Executed: 

I ***** COMPOSITE OUTFLOW SUMMARY **** 

I 
Elevation (ft) Q (cfs) Contributing Structures 
-------------- ------- ------------------------

41.50 0.0 5 
41.70 0.7 5 

I 41.90 1.0 5 
42.10 1.3 5 
42.30 1.5 5 

I 
42.50 1.6 5 
42.70 1.8 5 
42.90 1.9 5 
43.10 2.1 5 

I 43.30 2.2 5 
43.50 2.3 5 
43.70 2.4 5 

I 43.90 2.5 5 
44.10 3.3 1 +5 
44.30 6.2 1 +5 

I 
44.50 10.2 1 +5 
44.70 15.2 1 +5 
44.90 17.4 1 +5 
45.10 19.0 1 +4 +5 

I 45.30 32.4 1 +4 +5 
45.50 55.5 1 +4 +5 
45.70 85.0 1 +4 +5 

I 45.90 119.6 1 +4 +5 
46.10 158.6 1 +4 +5 
46.30 201.6 1 +4 +5 

I 
46.50 248.2 1 +4 +5 
46.70 298.2 1 +4 +5 
46.90 351.2 1 +4 +5 
47.10 407.3 1 +4 +5 

I 47.30 465.7 2 +4 +5 
47.50 526.6 2 +4 +5 
47.70 590.1 2 +4 +5 

I 47.90 656.1 2 +4 +5 
48.10 724.5 2 +4 +5 
48.30 795.2 2 +4 +5 

I 
48.50 868.2 2 +4 +5 
48.70 943.2 2 +4 +5 
48.90 1020.4 2 +4 +5 
49.10 1099.7 2 +4 +5 

I 49.30 1180.9 2 +4 +5 
49.50 1264.1 2 +4 +5 
49.70 1349.2 2 +4 +5 

I 
49.90 1436.1 2 +4 +5 
50.00 1480.3 2 +4 +5 

I 
I 
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Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

Outlet Structure File: c:\pondpack\SHLAKE2R.STR 
Planimeter Input File: c:\pondpack\SHLAKE2 .VOL 
Rating Table Output File: c:\pondpack\SHLAKE2R.PND 

Min. Elev. (ft) = 41.5 Max. Elev. (ft) = 50 I ncr. ( ft) = . 2 

Additional elevations (ft) to be included in table: 
* * * * * * * * * * * * * * * * * * * * * * * * * * 

********************************************** 
SYSTEM CONNECTIVITY 

********************************************** 

Structure No. Q Table Q Table 
---------- ------ -------
STAND PIPE 1 -> 1 
CULVERT-CR 2 ? 1 -> 3 
WEIR-VR 4 -> 4 
ORIFICE 5 -> 5 

Outflow rating table summary vras stored in file: 
c:\pondpack\SHLAKE2R.PND 
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• 

Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

>>>>>> Structure No. 1 <<<<<< 
(Input Data) 

STAND PIPE 
Stand Pipe with weir or orifice flow 

E1 elev. (ft)? 44 
E2 elev. (ft)? 50.001 
Crest elev. (ft)? 44.0 
Diameter (ft)? 2.0 
Weir coefficient? 3.33 
Orifice coefficient? .6 
Start transition elev. (ft) @ ? 
Transition height (ft)? 
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Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

>>>>>> Structure No. 2 <<<<<< 
(Input Data) 

CULVERT-CR 
Circular Culvert (With Inlet Control) 

E1 elev. (ft)? 
E2 elev. (ft)? 
Diam. (ft)? 
Inv. el. ( ft) ? 
Slope (ft/ft)? 
T1 ratio? 
T2 ratio? 
K Coeff.? 
M Coeff.? 
c Coeff.? 
Y Coeff.? 
Form 1 or 2? 
Slope factor? 

44.5 
50.001 

1.5 
37 
.05 

.0098 
2 
.0398 
.67 
1 
-.5 

WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 059



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

>>>>>> Structure No. 4 <<<<<< 
(Input Data) 

WEIR-VR 
Weir - Vertical Rectangular 

E1 elev. (ft)? 
E2 elev. (ft)? 
Weir coefficient? 
Weir elev. (ft)? 
Length (ft)? 
Contracted/Suppressed 

45.1 
50.001 

3.33 
45.1 
40 

(C/S)? S 
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Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 12 95100016 
Time Executed: 

>>>>>> Structure No. 5 <<<<<< 
(Input Data) 

ORIFICE 
Orifice - Based on Area and Datum Elevation 

E1 elev. (ft)? 
E2 elev. (ft)? 
Orifice coeff.? 
Invert elev. (ft)? 
Datum elev. (ft) ? 
Orifice area (sq ft)? 

41.5 
50.001 

. 6 
41.5 
41.5 
.34 
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Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

Outflow Rating Table for Structure #1 
STAND PIPE Stand Pipe with weir or orifice flow 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) 

41.50 
41.70 
41.90 
42.10 
42.30 
42.50 
42.70 
42.90 
43.10 
43.30 
43.50 
43.70 
43.90 
44.10 
44.30 
44.50 
44.70 
44.90 
45.10 
45.30 
45.50 
45.70 
45.90 
46.10 
46.30 
46.50 
46.70 
46.90 
47.10 
47.30 
47.50 
47.70 

Q (cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.7 
3.4 
7.4 

12.3 
14.4 
15.9 
17.2 
18.5 
19.7 
20.9 
21.9 
22.9 
23.9 
24.9 
25.8 
26.6 
27.5 
28.3 
29.1 

Computation Messages 

E < Inv.El.= 44 
E < E1= 44 
E < E1= 44 
E < E1= 44 
E < E1= 44 
E < E1= 44 
E < E1= 44 
E < E1= 44 
E < E1= 44 
E < E1= 44 
E < E1= 44 
E < E1= 44 
E < E1= 44 
Weir: 
Weir: 
Weir: 
Weir: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 
Orifice: 

H =.1 
H =.3 
H =.5 
H =.7 
H =.9 
H =1.1 
H =1.3 
H =1.5 
H =1.7 
H =1.9 
H =2.1 
H =2.3 
H =2.5 
H =2.7 
H =2.9 
H =3.1 
H =3.3 
H =3.5 
H =3.7 
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Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

>>>>> CONTINUED from previous page <<<<< 

Outflow Rating Table for Structure #1 
STAND PIPE Stand Pipe with weir or orifice flow 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

47.90 29.9 Orifice: H =3.9 
48.10 30.6 Orifice: H =4.1 
48.30 31.4 Orifice: H =4.3 
48.50 32.1 Orifice: H =4.5 
48.70 32.8 Orifice: H =4.7 
48.90 33.5 Orifice: H =4.9 
49.10 34.2 Orifice: H =5.1 
49.30 34.8 Orifice: H =5.3 
49.50 35.5 Orifice: H =5.5 
49.70 36.1 Orifice: H =5.7 
49.90 36.7 Orifice: H =5.9 
50.00 37.1 Orifice: H =6.0 

Weir Cw = 3.33 Weir length= 6.283186 ft 
Orifice Co = .6 Orifice area = 3.141593 sq.ft. 
Q (cfs) = (Cw * L * H**1.5) or (Co * A * sqr (2*g*H)) 
No transition used, transition height = 0.0 
Weir equation= Orifice equation@ elev.= 44.72297 ft 
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Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

Outflow Rating Table for Structure #2 
CULVERT-CR Circular Culvert (With Inlet Control) 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

41.50 0. 0 E < E1=44.5 
41.70 0. 0 E < E1=44.5 
41.90 0. 0 E < E1=44.5 
42.10 0. 0 E < E1=44.5 
42.30 0. 0 E < E1=44.5 
42.50 0. 0 E < E1=44.5 
42.70 0. 0 E < E1=44.5 
42.90 0.0 E < E1=44.5 
43.10 0.0 E < E1=44.5 
43.30 0.0 E < E1=44.5 
43.50 0. 0 E < E1=44.5 
43.70 0.0 E < E1=44.5 
43.90 0.0 E < E1=44.5 
44.10 0.0 E < E1=44.5 
44.30 0.0 E < E1=44.5 
44.50 22.6 Submerged: HW =7.5 
44.70 23.0 Submerged: HW =7.7 
44.90 23.3 Submerged: HW =7.900 
45.10 23.7 Submerged: HW =8.1 
45.30 24.0 Submerged: HW =8.3 
45.50 24.3 Submerged: HW =8.5 
45.70 24.6 Submerged: HW =8.700 
45.90 24.9 Submerged: HW =8.900 
46.10 25.3 Submerged: HW =9.1 
46.30 25.6 Submerged: HW =9 .3 
46.50 25.9 Submerged: HW =9.5 
46.70 26.2 Submerged: HW =9.700 
46.90 26.5 Submerged: HW =9.900 
47.10 26.8 Submerged: HW =10.1 
47.30 27.1 Submerged: HW =10.3 
47.50 27.3 Submerged: HW =10.5 
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Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S /N: 12 9 51 0 0 0 1 6 
Time Executed: 

>>>>> CONTINUED from previous page <<<<< 

Outflow Rating Table for Structure #2 
CULVERT-CR Circular Culvert (With Inlet Control) 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

47.70 27.6 Submerged: HW =10.7 
47.90 27.9 Submerged: HW =10.9 
48.10 28.2 Submerged: HW =11.1 
48.30 28.5 Submerged: HW =11.3 
48.50 28.8 Submerged: HW =11.5 
48.70 29.0 Submerged: HW =11.7 
48.90 29.3 Submerged: HW =11.9 
49.10 29.6 Submerged: HW =12.1 
49.30 29.8 Submerged: HW =12.3 
49.50 30.1 Submerged: HW =12.5 
49.70 30.4 Submerged: HW =12.7 
49.90 30.6 Submerged: HW =12.9 
50.00 30.7 Submerged: HW =13.0 

Used Unsubmerged Equ. Form (1) for elev. less t~an 38.7 ft 
Used Submerged Equation for elevations greater than 38.92 ft 
HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sq.ft) at de 

Transition flows interpolated from the following values: 
El=38.7 ft; Ql=7.58 cfs; Dc=1.07 ft; E2=38.92 f~; Q2=8.66 cfs 
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Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

Outflow Rating Table for Structure #4 
WEIR-VR Weir - Vertical Rectangular 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) 

41.50 
41.70 
41.90 
42.10 
42.30 
42.50 
42.70 
42.90 
43.10 
43.30 
43.50 
43.70 
43.90 
44.10 
44.30 
44.50 
44.70 
44.90 
45.10 
45.30 
45.50 
45.70 
45.90 
46.10 
46.30 
46.50 
46.70 
46.90 
47.10 
47.30 
47.50 
47.70 
47.90 
48.10 

Q (cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0. 0 
0.0 
0.0 
0.0 
0. 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

11.9 
33.7 
61.9 
95.3 

133.2 
175.1 
220.6 
269.6 
321.7 
376.7 
434.6 
495.2 
558.4 
624.1 
692.1 

Computation Messages 

E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
E < Inv.El.= 45.1 
H =0.0 
H =.2 
H =.4 
H =.6 
H =.8 
H =1.0 
H =1.2 
H =1.4 
H =1.6 
H =1.8 
H =2.0 
H =2.2 
H =2.4 
H =2.6 
H =2.8 
H =3.0 
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Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S /N: 12 9 51 0 0 0 16 
Time Executed: 

>>>>> CONTINUED from previous page <<<<< 

Outflow Rating Table for Structure #4 
WEIR-VR Weir - Vertical Rectangular 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

48.30 762.5 H =3.2 
48.50 835.1 H =3.4 
48.70 909.8 H =3.6 
48.90 986.7 H =3.8 
49.10 1065.6 H =4.0 
49.30 1146.5 H =4.2 
49.50 1229.4 H =4.4 
49.70 1314.1 H =4.6 
49.90 1400.8 H =4.8 
50.00 1444.8 H =4.9 

C = 3.33 L (ft) = 40 
H (ft) = Table elev. - Invert elev. ( 45.1 ft 
Q (cfs) = C * L * (H**l.S) -- Suppressed Weir 
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Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

Outflow Rating Table for Structure #5 
ORIFICE Orifice - Based on Area and Datum Elevation 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

41.50 0.0 H =0.0 
41.70 0.7 H =.2 
41.90 1.0 H =.4 
42.10 1.3 H =.6 
42.30 1.5 H =. 8 
42.50 1.6 H =1.0 
42.70 1.8 H =1.2 
42.90 1.9 H =1.4 
43.10 2.1 H =1.6 
43.30 2.2 H =1.8 
43.50 2.3 H =2.0 
43.70 2.4 H =2.2 
43.90 2.5 H =2.4 
44.10 2.6 H =2.6 
44.30 2.7 H =2.8 
44.50 2.8 H =3.0 
44.70 2.9 H =3.2 
44.90 3.0 H =3.4 
45.10 3.1 H =3.6 
45.30 3.2 H =3.8 
45.50 3.3 H =4.0 
45.70 3.4 H =4.2 
45.90 3.4 H =4.4 
46.10 3.5 H =4.6 
46.30 3.6 H =4.8 
46.50 3.7 H =5.0 
46.70 3.7 H =5.2 
46.90 3.8 H =5.4 
47.10 3.9 H =5.6 
47.30 3.9 H =5.8 
47.50 4.0 H =6.0 
47.70 4.1 H =6.2 
47.90 4.1 H =6. 4 
48.10 4.2 H =6.6 
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Outlet Structure File: SHLAKE2R.STR 

POND-2 Version: 5.15 
Date Executed: 

S/N: 1295100016 
Time Executed: 

>>>>> CONTINUED from previous page <<<<< 

Outflow Rating Table for Structure #5 
ORIFICE Orifice - Based on Area and Datum Elevation 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

48.30 4.3 H =6.8 
48.50 4.3 H =7.0 
48.70 4.4 H =7.2 
48.90 4.5 H =7.400 
49.10 4.5 H =7.6 
49.30 4.6 H =7.8 
49.50 4.6 H =8.0 
49.70 4.7 H =8.200 
49.90 4.7 H =8.400 
50.00 4. 8 H =8.5 

c = .6 A= .34 sq.ft. 
H (ft) = Table elev. - Datum elev. ( 41.5 ft ) 
Q (cfs) = C *A* sqr(2g * H) 
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I Outlet Structure File: SHLAKE2RoSTR 

I POND-2 Version: 5o15 S/N: 1295100016 
Date Executed: Time Executed: 

I Outflow Rating Table 3 
Table 3 = 1 ? 2 

I Elevation (ft) Q (cfs) Contributing Structures 
-------------- ------- ------------------------

I 41o50 0 0 0 
41o70 OoO 
41o90 000 

I 
42o10 OoO 
42o30 OoO 
42o50 000 
42o70 0 0 0 

I 42o90 OoO 
43o10 OoO 
43o30 OoO 

I 43o50 OoO 
43o70 0 0 0 
43090 OoO 
44o10 Oo7 1 

I 44o30 3o4 1 
44o50 704 1 
44070 12o3 1 

I 44o90 14o4 1 
45o10 15o9 1 
45o30 1702 1 

I 
45o50 1805 1 
45o70 1907 1 
45o90 20o9 1 
46010 21.9 1 

I 46o30 22o9 1 
46o50 23o9 1 
46o70 24o9 1 

I 46o90 25o8 1 
47010 26o6 1 
47o30 2701 2 

I 
47o50 2703 2 
47070 2706 2 
47o90 2709 2 
48o10 28o2 2 

I 48o30 28o5 2 
48050 28o8 2 
48070 29o0 2 

I 48o90 2903 2 
49o10 29o6 2 
49o30 29 0 8 2 

I 
49050 30o1 2 
49o70 30o4 2 
49o90 3006 2 
50000 30o7 2 

I 
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BMP#2 
Post-development Routings 

WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 071



IPOND-2 Version: 5.15 S/N: 1295100016 
EXECUTED: 11-15-1994 22:18:16 2-yr 

Page 1 
Return Freq: 2 years 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Inflow Hydrograph: c:\pondpack\SH2PS2 .HYD 
Rating Table file: c:\pondpack\SHLAKE2R.PND 

----INITIAL CONDITIONS----
Elevation = 41.50 ft 
Outflow = 0.00 cfs 
Storage = 4.32 a e-ft 

INTERMEDIATE ROUTING 
GIVEN POND DATA COMPUTATIONS 

------------------------------ --------------------------
I ELEVATION I OUTFLOW I STORAGE I 2S/t 2S/t + 0 
I (ft) I ( cfs) I (ac-ft) I I (cfs) I (cfs) I 
1---------j---------j----------1 1------------j-------------1 
I 41.50 0. 0 I 4.3171 1044.7 I 1044.7 I 
I 41.70 0.7 I 4.6091 1115.3 I 1116.0 I 
I 41.90 1. 0 I 4.9071 1187.6 I 1188.6 I 
I 42.10 1.3 I 5.2131 1261.5 I 1262.8 I 
I 42.30 1.5 I 5.5261 1337.2 I 1338.7 I 
I 42.50 1.6 I 5.8451 1414.6 I 1416.2 I 
I 42.70 1. 8 I 6.1721 1493.6 I 1495.4 I 
I 42.90 1. 9 I 6.5061 1574.5 I 1576.4 I 
I 43.10 2.1 I 6.8481 1657.1 I 1659.2 I 
I 43.30 2.2 I 7.1961 1741.5 I 1743.7 I 
I 43.50 2.3 I 7.5531 1827.7 I 1830.0 I 
I 43.70 2.4 I 7.9161 1915.7 I 1918.1 I 
I 43.90 2.5 I 8.2881 2005.6 I 2008.1 I 
I 44.10 3.3 I 8.6671 2097.4 I 2100.7 I 
I 44.30 6.2 I 9.0561 2191.6 I 2197.8 I 
I 44.50 10.2 I 9.4551 2288.2 I 2298.4 I 
I 44.70 15.2 I 9.8651 2387.3 I 2402.5 I 
I 44.90 17.4 I 10.2851 2489.0 I 2506.4 I 
I 45.10 19.0 I 10.7161 2593.2 I 2612.2 I 
I 45.30 32.4 I 11.157 2699.9 I 2732.3 I 
I 45.50 55.5 I 11.609 2809.3 I 2864.8 I 
I 45.70 85.0 I 12.072 2921.3 I 3006.3 I 
I 45.90 119.6 I 12.546 3036.0 I 3155.6 I 
I 46.1_0 158.6 I 13.029 3153.1 I 3311.7 I 
I 46.30 201.6 I 13.515 3270.5 I 3472.1 I 
I 46.50 248.2 I 14.000 3387.9 I 3636.1 I 
I • 46.70 298.2 I 14.485 3505.3 I 3803.5 I 
I 46.90 351.2 I 14.970 3622.8 I 3974.0 I 
I 47.10 407.3 I 15.455 3740.2 I 4147.5 I 
I 47.30 465.7 I 15.940 3857.6 I 4323.3 I 
I 47.50 526.6 I 16.426 3975.0 I 4501.6 I 
------------------------------ --------------------------
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I EXECUTED ·I DISK FILES: 
11-15-1994 22:18:16 

SH2PS2 .HYD ; SHLAKE2R.PND 

GIVEN POND DATA 

!ELEVATION! OUTFLOW I STORAGE I 
I (ft) I (cfs) I (ac-ft) I 
1---------1---------1----------1 
I 47.70 I 590.1 I 16.9111 
I 47.90 I 656.1 I 17.3961 
I 48.10 I 724.5 I 17.8811 
I 48.30 I 795.2 I 18.3661 
I 48.50 I 868.2 I 18.8511 
I 48.70 I 943.2 I 19.3371 
I 48.90 I 1020.4 I 19.8221 
I 49.10 I 1099.7 I 20.3071 
I 49.30 I 1180.9 I 20.7921 
I 49.50 I 1264.1 I 21.2771 
I 49.70 I 1349.2 I 21.7631 
I 49.90 I 1436.1 I 22.2481 
I 50.00 I 1480.3 I 22.4901 

Page 2 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 2S/t + 0 
(cfs) I (cfs) 

------------1-------------
4092.4 I 4682.5 
4209.8 I 4865.9 
4327.2 I 5051.7 
4444.6 I 5239.8 
4562.1 I 5430.3 
4679.5 I 5622.7 
4796.9 1 5817.3 
4914.3 I 6014.0 
5031.7 I 6212.6 
5149.1 I 6413.2 
5266.5 I 6615.7 
5383.9 I 6820.0 
5442.6 I 6922.9 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Time increment (t) = 0.100 hrs. 
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I POND-2 Version: 5.15 S/N: 1295100016 Page 3 
Return Freq: 2 years EXECUTED: 11-15-1994 22:18:16 2-yr 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: 
Inflow Hydrograph: 

c:\pondpack\SHLAKE2R.PND 
c:\pondpack\SH2PS2 .HYD 

Outflow Hydrograph: 

Starting Pond W.S. Elevation= 41.50 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

57.00 cfs 
2.47 cfs 

43.84 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm = 

Total Storage in Pond = 

4.32 ac-ft 
3.85 ac-ft 

8.17 ac-ft 

Warning: Inflow hydrograph truncated on left side. 
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I POND-2 Version: 5.15 
EXECUTED: 11-15-1994 

I 
S/N: 1295100016 

22:18:19 10-yr 
Page 1 

Return Freq: 10 years 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Inflow Hydrograph: c:\pondpack\SH2PS10 .HYD 
Rating Table file: c:\pondpack\SHLAKE2R.PND 

----INITIAL CONDITIONS----
Elevation = 41.50 ft 
Outflow = 0.00 cfs 
Storage = 4.32 a e-ft 

INTERMEDIATE ROUTING 
GIVEN POND DATA COMPUTATIONS 

------------------------------ --------------------------
!ELEVATION! OUTFLOW I STORAGE I 2S/t 2S/t + 0 
I (ft) I (cfs) I (ac-ft) I I (cfs) I (cfs) I 
1---------J---------J----------1 1------------1-------------J 

41.50 I 0. 0 I 4.3171 1044.7 I 1044.7 I 
41.70 I 0. 7 I 4.6091 1115.3 I 1116.0 I 
41.90 I 1.0 I 4.9071 1187.6 I 1188.6 I 
42.10 I 1.3 I 5.2131 1261.5 I 1262.8 I 
42.30 I 1.5 I 5.5261 1337.2 I 1338.7 I 
42.50 I 1.6 I 5.8451 1414.6 I 1416.2 I 
42.70 I 1.8 I 6.1721 1493.6 I 1495.4 I 
42.90 I 1.9 I 6.5061 1574.5 I 1576.4 I 
43.10 I 2.1 I 6.8481 1657.1 I 1659.2 I 
43.30 I 2.2 I 7.1961 1741.5 I 1743.7 I 
43.50 I 2.3 I 7.5531 1827.7 I 1830.0 I 
43.70 I 2.4 I 7.9161 1915.7 I 1918.1 I 
43.90 I 2.5 I 8.2881 2005.6 I 2008.1 I 
44.10 I 3.3 I 8.6671 2097.4 I 2100.7 I 
44.30 I 6.2 I 9.0561 2191.6 I 2197.8 I 
44.50 I 10.2 I 9.4551 2288.2 I 2298.4 I 
44.70 I 15.2 I 9.8651 2387.3 I 2402.5 I 
44.90 I 17.4 I 10.2851 2489.0 I 2506.4 I 
45.10 I 19.0 I 10.7161 2593.2 I 2612.2 I 
45.30 I 32.4 I 11.1571 2699.9 I 2732.3 I 
45.50 I 55.5 I 11.6091 2809.3 I 2864.8 I 
45.70 I 85.0 I 12.0721 2921.3 I 3006.3 I 
45.90 I 119.6 I 12.5461 3036.0 I 3155.6 I 
46.10 I 158.6 I 13.0291 3153.1 I 3311.7 I 
46.30 I 201.6 I 13.5151 3270.5 I 3472.1 I 
46.50 I 248.2 I 14.0001 3387.9 I 3636.1 I 
46.70 I 298.2 I 14.4851 3505.3 I 3803.5 I 
46.90 I 351.2 I 14.9701 3622.8 I 3974.0 I 
47.10 I 407.3 I 15.4551 3740.2 I 4147.5 I 
47.30 I 465.7 I 15.9401 3857.6 I 4323.3 I 
47.50 I 526.6 I 16.4261 3975.0 I 4501.6 I 

------------------------------ --------------------------
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I EXECUTED 
DISK FILES: 

11-15-1994 22:18:19 
SH2PS10 .HYD ; SHLAKE2R.PND 

GIVEN POND DATA 

!ELEVATION! OUTFLOW 
I (ft) I (cfs) 
J---------J---------
1 47.70 I 590.1 
I 47.90 I 656.1 
I 48.10 I 724.5 
I 48.30 I 795.2 
I 48.50 I 868.2 
I 48.70 I 943.2 
I 48.90 I 1020.4 
I 49.10 I 1099.7 
I 49.30 I 1180.9 
I 49.50 I 1264.1 
I 49.70 I 1349.2 
I 49.90 I 1436.1 
I 50.00 I 1480.3 

STORAGE I 
(ac-ft) I 

----------1 
16.9111 
17.3961 
17.8811 
18.3661 
18.8511 
19.3371 
19.8221 
20.3071 
20.7921 
21.2771 
21.7631 
22.2481 
22.4901 

Page 2 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 2S/t + 0 
I (cfs) I (cfs) I 
J------------J-------------1 
I 4092.4 I 4682.5 I 
I 4209.8 I 4865.9 I 
I 4327.2 I 5051.7 I 
I 4444.6 I 5239.8 I 
I 4562.1 I 5430.3 I 
I 4679.5 I 5622.7 I 
I 4796.9 I 5817.3 I 
I 4914.3 I 6014.0 I 
I 5031.7 I 6212.6 I 
I 5149.1 I 6413.2 I 
I 5266.5 I 6615.7 I 
I 5383.9 I 6820.0 I 
I 5442.6 I 6922.9 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Time increment (t) = 0.100 hrs. 
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I POND-2 Version: 5.15 
EXECUTED: 11-15-1994 

S/N: 1295100016 
22:18:19 10-yr 

Page 3 
Return Freq: 10 years 

·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: 
Inflow Hydrograph: 

c:\pondpack\SHLAKE2R.PND 
c:\pondpack\SH2PS10 .HYD 

Outflow Hydrograph: 

Starting Pond W.S. Elevation = 41.50 ft 

***** Summary of Peak Outflow and Peak Elevation 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

124.00 cfs 
19.21 cfs 
45.10 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm = 

Total Storage in Pond = 

4.32 ac-ft 
6.41 ac-ft 

10.72 ac-ft 

Warning: Inflow hydrograph truncated on left side. 

***** 
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I POND-2 Version: 5.15 S/N: 1295100016 
EXECUTED: 11-15-1994 22:18:22 100-yr 

Page 1 
Return Freq: 100 years 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Inflow Hydrograph: c:\pondpack\SH2PS100.HYD 
Rating Table file: c:\pondpack\SHLAKE2R.PND 

----INITIAL CONDITIONS----
Elevation 41.50 ft 
Outflow = 0.00 cfs 
Storage = 4.32 a e-ft 

INTERMEDIATE ROUTING 
GIVEN POND DATA COMPUTATIONS 

------------------------------ --------------------------
/ELEVATION/ OUTFLOW I STORAGE I 2S/t 2S/t + 0 
I (ft) I (cfs) I (ac-ft) I I (cfs) I (cfs) I 
1---------1---------1----------1 j------------j-------------1 

41.50 I 0. 0 I 4.317/ 1044.7 I 1044.7 I 
41.70 I 0. 7 I 4.6091 1115.3 I 1116.0 I 
41.90 I 1.0 I 4.9071 1187.6 I 1188.6 I 
42.10 I 1.3 I 5.213/ 1261.5 I 1262.8 I 
42.30 I 1.5 I 5.526/ 1337.2 I 1338.7 I 
42.50 I 1. 6 I 5.8451 1414.6 I 1416.2 I 
42.70 I 1.8 I 6.1721 1493.6 I 1495.4 I 
42.90 I 1.9 I 6.5061 1574.5 I 1576.4 I 
43.10 I 2.1 I 6.848/ 1657.1 I 1659.2 I 
43.30 I 2.2 I 7.1961 1741.5 I 1743.7 I 
43.50 I 2.3 I 7.5531 1827.7 I 1830.0 I 
43.70 I 2.4 I 7.9161 1915.7 I 1918.1 I 
43.90 I 2.5 I 8.2881 2005.6 I 2008.1 
44.10 I 3.3 I 8.6671 2097.4 I 2100.7 
44.30 I 6.2 I 9.0561 2191.6 I 2197.8 
44.50 I 10.2 I 9.4551 2288.2 I 2298.4 
44.70 I 15.2 I 9.865/ 2387.3 I 2402.5 
44.90 I 17.4 I 10.2851 2489.0 I 2506.4 
45.10 I 19.0 I 10.716/ 2593.2 I 2612.2 
45.30 I 32.4 I 11.157/ 2699.9 I 2732.3 
45.50 I 55.5 I 11.609/ 2809.3 I 2864.8 
45.70 I 85.0 I 12.0721 2 921.3 I 3006.3 
45.90 I 119.6 I 12.546/ 3036.0 I 3155.6 
46.10 I 158.6 I 13.029/ 3153.1 I 3311.7 
46.30 I 201.6 I 13.5151 3270.5 I 3472.1 
46.50 I 248.2 I 14.0001 3387.9 I 3636.1 
46.70 I 298.2 I 14.4851 3505.3 I 3803.5 
46.90 I 351.2 I 14.9701 3622.8 I 3974.0 
47.10 I 407.3 I 15.4551 3740.2 I 4147.5 
47.30 I 465.7 I 15.940/ 3857.6 I 4323.3 
47.50 I 526.6 I 16.4261 3975.0 I 4501.6 

------------------------------ --------------------------
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I EXECUTED 
DISK FILES: 

11-15-1994 22:18:22 
SH2PS100.HYD ; SHLAKE2R.PND 

I 
I GIVEN POND DATA 

IELEVATIONI OUTFLOW I STORAGE I 
I (ft) I (cfs) I (ac-ft) 1 
1---------1---------1----------1 
I 47.70 I 590.1 I 16.9111 
I 47.90 I 656.1 I 17.3961 
I 48.10 I 724.5 I 17.8811 
I 48.30 I 795.2 I 18.3661 
I 48.50 I 868.2 I 18.8511 
I 48.70 I 943.2 I 19.3371 
I 48.90 I 1020.4 I 19.8221 
I 49.10 I 1099.7 I 20.3071 
I 49.30 I 1180.9 I 20.7921 
I 49.50 I 1264.1 I 21.2771 
I 49.70 I 1349.2 I 21.7631 
I 49.90 I 1436.1 I 22.2481 
I 50,.00 I 1480.3 I 22.4901 

Page 2 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
I (cfs) 
1------------
1 4092.4 
I 4209.8 
I 4327.2 
I 4444.6 
I 4562.1 
I 4679.5 
I 4796.9 
I 4914.3 
I 5031.7 
I 5149.1 
I 5266.5 
I 5383.9 
I 5442.6 

2S/t + 0 
(cfs) I 

-------------1 
4682.5 I 
4865.9 I 
5051.7 I 
5239.8 I 
5430.3 I 
5622.7 I 
5817.3 I 
6014.0 I 
6212.6 I 
6413.2 I 
6615.7 I 
6820.0 I 
6922.9 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Time increment (t) = 0.100 hrs. 
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I POND-2 Version: 5.15 S/N: 1295100016 Page 3 
Return Freq: 100 years EXECUTED: 11-15-1994 22:18:22 100-yr 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: 
Inflow Hydrograph: 

c:\pondpack\SHLAKE2R.PND 
c:\pondpack\SH2PS100.HYD 

Outflow Hydrograph: 

Starting Pond W.S. Elevation = 41.50 ft 

***** Summary of Peak Outflow and Peak Elevation 

Peak Inflow 
Peak Outflow = 
Peak Elevation = 

204.00 cfs 
100.01 cfs 

45.79 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm = 

4.32 ac-ft 
7.96 ac-ft 

Total Storage in Pond = 12.28 ac-ft 

Warning: Inflow hydrograph truncated on left side. 

***** 
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Type ... . SCS Unit Hyd. Summary 
Name .... SCS UH 10 Tag : . . 2 
Fi le .... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW 
Storm . . . Typeii 24hr Tag: . . 2 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 2 year storm 

Page 1. 01 
Event : 2 yr 

Duration = 24 . 0000 hrs Rain Depth= 3 . 5000 in 
Rain Dir C:\HAESTAD\PPKW\RAINFALL\ 
Rain File -ID SCSTYPES.RNF - Typeii 24hr 
Unit Hyd Type Default Curvilinear 
HYG Dir C: \HAESTAD\PPKW\SAMPLE\ 
HYG File - ID - SCS UH 10 . . 2 
Tc .5300 hrs 
Drainage Area 70.000 acres Runoff CN= 91 

============================================ 
Computational Time Increment .07067 hrs 
Computed Peak Time 12.2253 hrs 
Computed Peak Flow 142.98 cfs 

Time Increment for HYG File .0500 hrs 
Peak Time, Interpolated Output 12 . 2000 hrs 
Peak Flow, Interpolated Output 142.96 cfs 
============================================ 

DRAINAGE AREA 

ID:None Selected 
CN 91 
Area 70.000 acres 
S .9890 in 
0.2S .1978 in 

Cumulative Runoff 

2. 5411 in 
14.823 ac-ft 

HYG Volume .. . 14.823 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc 
Computational Incr, Tm 

Unit Hyd. Shape Factor 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp = 

Unit peak, qp 
Unit peak time Tp 
Unit receding limb, Tr 
Total unit time, Tb 

. 53000 hrs (ID : None Selected) 

. 07067 hrs = 0 . 20000 Tp 

483.432 (37 . 46% under rising limb) 
. 7491 (also , K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = . 7491) 

149.65 cfs 
.35333 hrs 

1.41333 hrs 
1 . 76667 hrs 

S/N : 421e05306a8e Williamsburg Environmental Group 
PondPack Ver : 7 . 0 (325) Compute Time : 14:56:03 Date : 05-01-2000 
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Type .... SCS Unit Hyd . Summary 
Name .... SCS UH 10 Tag : .10 
File .... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW 
Storm ... Typeii 24hr Tag: .10 

SCS UNIT HYDROGRAPH METHOD 

year storm STORM EVENT : 10 
Duration 24.0000 hrs Rain Depth = 
Rain Dir 
Rain File -ID 
Unit Hyd Type 
HYG Dir 
HYG File - ID 
Tc 
Drainage Area 

C:\HAESTAD\PPKW\RAINFALL\ 
SCSTYPES.RNF - Typeii 24hr 
Default Curvilinear 
C:\HAESTAD\PPKW\SAMPLE\ 

- SCS UH 10 . 10 
.5300 hrs 
70.000 acres Runoff CN= 91 

============================================ 
Computational Time Increment 
Computed Peak Time 

= .07067 hrs 

Computed Peak Flow 

Time Increment for HYG File 
Peak Time, Interpolated Output = 
Peak Flow, Interpolated Output 

12.1547 hrs 
261.97 cfs 

.0500 hrs 
12.2000 hrs 

260 . 91 cfs 
============================================ 

DRAINAGE AREA 

ID:None Selected 
CN 91 
Area 70 . 000 acres 
s .9890 in 
0 . 2S .1978 in 

Cumulative Runoff 

4 . 7616 in 
27.776 ac-ft 

Page 1. 02 
Event: 10 yr 

5 . 8000 in 

HYG Volume ... 27.775 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc 
Computational Incr, Tm 

Unit Hyd. Shape Factor 
K = 483.43/645 . 333, K = 
Receding/Rising , Tr/Tp 

Unit peak , qp = 
Unit peak time Tp 
Unit receding limb , Tr = 
Total unit time , Tb 

. 53000 hrs (ID : None Selected) 

.07067 hrs = 0 . 20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

149 . 65 cfs 
.35333 hrs 

1 . 41333 hrs 
1. 76667 hrs 

S/N: 421e05306a8e Williamsburg Environmental Group 
PondPack Ver: 7.0 (325) Compute Time: 14 : 56:03 Date : 05-01-2000 
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Type .... SCS Unit Hyd. Summary 
Name . ... SCS UH 10 Tag: 100-YR 
File .... C: \HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW 
Storm ... Type!! 24hr Tag: 100-YR 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 100 year storm 

Page 1.03 
Event: 100 yr 

Duration 24.0000 hrs Rain Depth= 8.1000 in 
Rain Dir = C:\HAESTAD\PPKW\RAINFALL\ 
Rain File -ID SCSTYPES.RNF - Type!! 24hr 
Unit Hyd Type Default Curvilinear 
HYG Dir C:\HAESTAD\PPKW\SAMPLE\ 
HYG File - ID - SCS UH 10 100-YR 
Tc .5300 hrs 
Drainage Area = 70.000 acres Runoff CN= 91 

============================================ 
Computational Time Increment . 07067 hrs 
Computed Peak Time 12.1547 hrs 
Computed Peak Flow = 379.56 cfs 

Time Increment for HYG File . 0500 hrs 
Peak Time, Interpolated Output 12.2000 hrs 
Peak Flow, Interpolated Output 377.37 cfs 
============================================ 

DRAINAGE AREA 

ID:None Selected 
CN 91 
Area = 
s 
0.2S 

70.000 acres 
.9890 in 
. 1978 in 

Cumulative Runoff 

7.0232 in 
40.969 ac-ft 

HYG Volume ... 40.968 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc 
Computational !ncr, Tm = 

Unit Hyd . Shape Factor 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp 

Unit peak, qp = 
Unit peak time Tp 
Unit receding limb, Tr 
Total unit time, Tb = 

.53000 hrs (ID : None Selected) 

. 07067 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
. 7491 (also, K = 2/(1+(Tr/Tp)) 

1 . 6698 (solved from K = . 7491) 

149.65 cfs 
.35333 hrs 

1.41333 hrs 
1.76667 hrs 

S/N: 421e05306a8e Williamsburg Environmental Group 
PondPack Ver : 7 . 0 (325) Compute Time: 14:56:03 Date: 05-01-2000 
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Type .... SCS Unit Hyd. Summary 
Name .... SCS UH 20 Tag: .. 2 
File .. .. C:\HAESTAD \ PPKW\SAMPLE\108 STONEHOUSE.PPW 
Storm ... Typeii 24hr Tag: .. 2 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 2 year storm 

Page 1.04 
Event: 2 yr 

Duration 24.0000 hrs Rain Depth= 3.5000 in 
Rain Dir C:\HAESTAD\PPKW\RAINFALL\ 
Rain File -ID SCSTYPES.RNF - Typeii 24hr 
Unit Hyd Type Default Curvilinear 
HYG Dir C:\HAESTAD \ PPKW\SAMPLE \ 
HYG File- ID - SCS UH 20 . . 2 
Tc = . 5000 hrs 
Drainage Area 256.000 acres Runoff CN= 74 

============================================ 
Computational Time Increment .06667 hrs 
Computed Peak Time = 12.2000 hrs 
Computed Peak Flow 258 . 92 cfs 

Time Increment for HYG File .0500 hrs 
Peak Time, Interpolated Output = 12.2000 hrs 
Peak Flow, Interpolated Output 258 . 92 cfs 
============================================ 

DRAINAGE AREA 

ID:None 
CN 
Area 
s 
0.2S 

Selected 
74 

256 . 000 
3.5135 in 

.7027 in 

acres 

Cumulative Runoff 

1.2399 in 
26.452 ac-ft 

HYG Volume . . . 26 . 452 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc 
Computational Incr, Tm 

Unit Hyd. Shape Factor = 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp 

Unit peak, qp 
Unit peak time Tp 
Unit receding limb, Tr 
Total unit time , Tb 

.50000 hrs (ID: None Selected) 

. 06667 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

580.12 cfs 
.33333 hrs 

1.33333 hrs 
1.66667 hrs 

S/N: 421e05306a8e Williamsburg Environmental Group 
PondPack Ver: 7.0 (325) Compute Time : 14:56:03 Date : 05-01-2000 
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Type .... SCS Unit Hyd. Summary 
Name .... SCS UH 20 Tag: .10 
File .... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW 
Storm ... Type!! 24hr Tag: .10 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 10 year storm 
Duration = 24.0000 hrs Rain Depth = 
Rain Dir C:\HAESTAD\PPKW\RAINFALL\ 
Rain File -ID SCSTYPES.RNF - Type!! 24hr 
Unit Hyd Type Default Curvilinear 
HYG Dir = C:\HAESTAD\PPKW\SAMPLE\ 
HYG File - ID = - scs UH 20 .10 
Tc = .5000 hrs 
Drainage Area = 256.000 acres Runoff CN= 74 

============================================ 
Computational Time Increment .06667 hrs 
Computed Peak Time 12.2000 hrs 
Computed Peak Flow = 658.26 cfs 

Time Increment for HYG File .0500 hrs 
Peak Time, Interpolated Output 12.2000 hrs 
Peak Flow, Interpolated Output 658.24 cfs 
============================================ 

DRAINAGE AREA 

ID:None 
CN 
Area 
s 
0.2S 

Selected 
74 

256.000 
3.5135 in 

. 7027 in 

acres 

Cumulative Runoff 

3.0174 in 
64.372 ac-ft 

Page 1.05 
Event: 10 yr 

5.8000 in 

HYG Volume ... 64.372 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc = 
Computational !ncr, Tm 

Unit Hyd. Shape Factor 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp 

Unit peak, qp = 
Unit peak time Tp 
Unit receding limb, Tr 
Total unit time, Tb = 

.50000 hrs (ID: None Selected) 

.06667 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

580.12 cfs 
.33333 hrs 

1.33333 hrs 
1.66667 hrs 

S/N: 421e05306a8e Williamsburg Environmental Group 
PondPack Ver: 7.0 (325) Compute Time: 14:56:03 Date: 05-01-2000 
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Type .... SCS Unit Hyd. Summary 
Name .... SCS UH 20 Tag: 100-YR 
File .. .. C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW 
Storm ... Typeii 24hr Tag: 100-YR 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 100 year storm 

Page 1.06 
Event: 100 yr 

Duration 24.0000 hrs Rain Depth = 8.1000 in 
Rain Dir C:\HAESTAD\PPKW\RAINFALL\ 
Rain File -ID SCSTYPES.RNF - Typeii 24hr 
Unit Hyd Type Default Curvilinear 
HYG Dir C:\HAESTAD\PPKW\SAMPLE\ 
HYG File - ID - SCS UH 20 100-YR 
Tc .5000 hrs 
Drainage Area = 256.000 acres Runoff CN= 74 

============================================ 
Computational Time Increment .06667 hrs 
Computed Peak Time 12.2000 hrs 
Computed Peak Flow = 1094.34 cfs 

Time Increment for HYG File .0500 hrs 
Peak Time, Interpolated Output 12.2000 hrs 
Peak Flow, Interpolated Output 1094.31 cfs 
============================================ 

DRAINAGE AREA 

ID:None 
CN 
Area 
s = 
0.2S 

Selected 
74 

256.000 acres 
3.5135 in 

. 7027 in 

Cumulative Runoff 

5.0152 in 
106.991 ac-ft 

HYG Volume . .. 106.991 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc 
Computational Incr, Tm 

Unit Hyd. Shape Factor 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp 

Unit peak, qp = 
Unit peak time Tp 
Unit receding limb, Tr 
Total unit time, Tb 

.50000 hrs (ID: None Selected) 

.06667 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

580.12 cfs 
.33333 hrs 

1.33333 hrs 
1.66667 hrs 

S/N: 421e05306a8e Williamsburg Environmental Group 
PondPack Ver: 7.0 (325) Compute Time : 14:56:03 Date: 05-01-2000 
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Type .... SCS Unit Hyd. Summary 
Name .... SCS UH 30 Tag: .. 2 
File .... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW 
Storm ... Typeii 24hr Tag: . . 2 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 2 year storm 

Page 1 . 07 
Event: 2 yr 

Duration 24.0000 hrs Rain Depth= 3.5000 in 
Rain Dir = C: \HAESTAD\PPKW\RAINFALL\ 
Rain File -ID = SCSTYPES.RNF - Typeii 24hr 
Unit Hyd Type Default Curvilinear 
HYG Dir = C:\HAESTAD\PPKW\SAMPLE\ 
HYG File- ID = - SCS UH 30 .. 2 
Tc .2500 hrs 
Drainage Area = 38.000 acres Runoff CN= 80 

============================================ 
Computational Time Increment . 03333 hrs 
Computed Peak Time = 12.0333 hrs 
Computed Peak Flow = 75.37 cfs 

Time Increment for HYG File .0500 hrs 
Peak Time, Interpolated Output 12.0500 hrs 
Peak Flow, Interpolated Output 75.22 cfs 
============================================ 

DRAINAGE AREA 

ID:None Selected 
CN 80 
Area 38.000 acres 
S 2.5000 in 
0.2S .5000 in 

Cumulative Runoff 

1.6364 in 
5.182 ac-ft 

HYG Volume ... 5.182 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc 
Computational !ncr, Tm 

Unit Hyd. Shape Factor 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp = 

Unit peak, qp 
Unit peak time Tp = 
Unit receding limb, Tr 
Total unit time, Tb 

. 25000 hrs (ID : None Selected) 

.03333 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

172.22 cfs 
.16667 hrs 
.66667 hrs 
.83333 hrs 

S/N: 421e05306a8e Williamsburg Environmental Group 
PondPack Ver: 7.0 (325) Compute Time: 14:56:03 Date: 05-01-2000 
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Type .... SCS Unit Hyd. Summary 
Name .... SCS UH 30 Tag: .10 
File .... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW 
Storm ... Type!! 24hr Tag: .10 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT : 10 year storm 
Duration 24.0000 hrs Rain Depth = 
Rain Dir = C:\HAESTAD\PPKW\RAINFALL\ 
Rain File -ID SCSTYPES.RNF - Type II 24hr 
Unit Hyd Type = Default Curvilinear 
HYG Dir C:\HAESTAD\PPKW\SAMPLE\ 
HYG File - ID = - SCS UH 30 .10 
Tc = .2500 hrs 
Drainage Area 38.000 acres Runoff CN= 80 

============================================ 
Computational Time Increment = .03333 hrs 
Computed Peak Time = 12.0333 hrs 
Computed Peak Flow 165.96 cfs 

Time Increment for HYG File .0500 hrs 
Peak Time, Interpolated Output 12 . 0500 hrs 
Peak Flow, Interpolated Output = 164 . 50 cfs 
============================================ 

DRAINAGE AREA 

ID:None Selected 
CN 80 
Area 38.000 acres 
s = 2.5000 in 
0 . 2S = .5000 in 

Cumulative Runoff 

3.6013 in 
11.404 ac-ft 

Page 1.08 
Event: 10 yr 

5.8000 in 

HYG Volume . . . 11.404 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc = 
Computational !ncr, Tm 

Unit Hyd. Shape Factor 
K = 483.43/645.333, K = 
Receding/Rising, Tr/Tp 

Unit peak, qp 
Unit peak time Tp 
Unit receding limb, Tr 
Total unit time, Tb 

.25000 hrs (ID: None Selected) 

.03333 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = . 7491) 

172.22 cfs 
.16667 hrs 
.66667 hrs 
. 83333 hrs 

SIN: 421e05306a8e Williamsburg Environmental Group 
PondPack Ver: 7.0 (325) Compute Time: 14:56:03 Date: 05-01-2000 
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Type .... SCS Unit Hyd. Summary 
Name .... SCS UH 30 Tag: 100-YR 
File .... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW 
Storm ... Type!! 24hr Tag: 100-YR 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 100 year storm 

Page 1.09 
Event: 100 yr 

Duration 24.0000 hrs Rain Depth = 8.1000 in 
Rain Dir = C:\HAESTAD\PPKW\RAINFALL\ 
Rain File -ID SCSTYPES.RNF - Type!! 24hr 
Unit Hyd Type= Default Curvilinear 
HYG Dir C:\HAESTAD\PPKW\SAMPLE\ 
HYG File - ID = - SCS UH 30 100-YR 
Tc = .2500 hrs 
Drainage Area = 38.000 acres Runoff CN= 80 

============================================ 
Computational Time Increment = .03333 hrs 
Computed Peak Time = 12.0333 hrs 
Computed Peak Flow = 259.82 cfs 

Time Increment for HYG File .0500 hrs 
Peak Time, Interpolated Output 12.0500 hrs 
Peak Flow, Interpolated Output = 256.79 cfs 
============================================ 

DRAINAGE AREA 

ID:None Selected 
CN 80 
Area = 38.000 acres 
s = 2.5000 in 
0.2S .5000 in 

Cumulative Runoff 

5.7188 in 
18.110 ac-ft 

HYG Volume ... 18.110 ac-ft (area under HYG curve) 

***** UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc 
Computational !ncr, Tm = 

Unit Hyd. Shape Factor = 
K = 483.43/645 . 333, K = 
Receding/Rising, Tr/Tp = 

Unit peak, qp = 
Unit peak time Tp = 
Unit receding limb, Tr 
Total unit time, Tb = 

.25000 hrs (ID: None Selected) 

.03333 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(1+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

172.22 cfs 
.16667 hrs 
.66667 hrs 
.83333 hrs 

S/N: 421e05306a8e Williamsburg Environmental Group 
PondPack Ver: 7.0 (325) Compute Time: 14:56:03 Date: 05-01-2000 
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l'Bilwater.Computations 

The TR-55 method was used to compute runoff to the existing channel. Runoff was found for 
design storms of2, 10 and 100-year events. (See attached sheet for areas and curve numbers). 
The tailwater computations were calculated based on a Manning's evaluation for each design 
storm. They are as follows: 

Design Storm 
2-year 
10-year 
100-year 

Calculated Channel Depth 
0.8 ft. 
1.3 ft. 
1.7 ft. 

Tailwater Elevation 
36.8 ft. 
37.3 ft. 
37.7 ft. 

Using the calculated tail water conditions it was determined that tail water has no influence on both 
outlet discharges and design water surface elevations. 

WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 090



SCS UH 10 

A 

~ . 
• ''.'h! :· · ::;:: '-

SCS UH 20 

A SO 

Out 10 

SCS UH 30 

A 60 

WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 091



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~1AR 1 6 21100 

Bl\IP #1 DAM EVALUATION 
THE LEGENDS AT STONEHOUSE 
JAMES CITY COUNTY, VIRGINIA 

Prepared for: 
Mr. Eric Allen, P.E. 

The Williamsburg Environmental Group 
3000 Easter Circle 

Williamsburg, Virginia 23188 

March 14,2000 
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~~~!~~~~!-~-~-~2~~!)"-~_!~~-~-~~VICES, LTD. 
Geotechnical • Construction Materials • Environmental 

Mr. Erik Allen, P.E. 
The Williamsburg Environmental Group 
3000 Easter Circle 
Williamsburg, Virginia 23188 

Reference: BMP # 1 Dam Evaluation 
The Legends at Stonehouse 
James City County, Virginia 

Dear Mr. Allen: 

March 14, 2000 

ECS Project No. 5877 

Submitted herein are the results of our evaluation made of the existing dam at the above 
referenced project site. The purpose of this evaluation was to visually inspect the dam and 
provide recommendations to guide the design and construction of dam upgrades and repairs. It is 
our understanding that the dam was breached during a severe storm event in 1999. 

The BMP #1 dam site is located within the southwest comer ofthe Legends at Stonehouse golf 
course. The impoundment was created by the damming of a ravine extending westward from 
Bird Swamp. The impoundment appears to be fed by an intermittent creek. The impoundment 
drains into Bird Swamp, a tributary ofWare Creek and the York River. 

It is not known when the dam was constructed, although based on tree growth, it appears to be 15 
or 20 years old. The dam is approximately 18 feet high and has a crest width of approximately 
25 feet. The dam appears to have been constructed of Sandy soils taken from adjacent slopes. 
An original spillway pipe was located on the southwest shoulder of the dam. This portion of the 
dam was breached creating an approximately 80 foot wide by 9 foot deep gully through the 
embankment. The dam is leaking on its northeast shoulder from a point about 2 feet in elevation 
above its toe. The downstream face of the northeastern third of the dam is excessively sloped at 
almost 1:1. 

· We understand that enhancement of the existing dam will include raising the crest elevation by 
up to about 2 feet. The crest width will be increased by about 5 feet. The dam will be regraded 
for a 2:1 downstream face slope in the northeastern third of the embankment and at least a 2:1 
upstream face slope. A new emergency spillway will be constructed on the northeast dam 
shoulder. The emergency spillway will consist of a graded, grassed sluice which is paved where 

2119-D North Hamilton Street, Richmond Virginia 23230 • (804) 353-6333 • Fax (804) 353-9478 

Offices: Richmond, VA • Washington, D.C. • Norfolk, VA • Williamsburg, VA • Roanoke, VA • Fredericksburg, VA • Danville, VA 

Baltimore, MD • Frederick, MD • Research Triangle Park, NC • Wilmington, NC • Charlotte, NC • Greensboro, NC • Greenville, SC • Atlanta, GA 
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ECS Project No. 5877 
Page 2 

crossed by a golf cart path. A new principal spillway consisting of CMP will be added to the 
embankment. The dam is not subject to the Virginia Dam Safety program. 

Based on our visual observations of the existing dam, we recommend that the following steps be 
taken to achieve dam embankment repairs and stabilization: 

• The seepage occurring at the northeast shoulder should be chanelized prior to fill placement. 
This can be accomplished by excavating into the existing embankment a 12 by 12 inch ditch, 
lining that ditch with non-woven filter fabric, filling with No. 57 Stone, then folding the 
fabric over-the top of the stone bed. -The total length of this drain will be about 25 feet, 
extending from below grade at a point just beyond the location of the new toe to a point just 
above the seepage discharge point. This drain will essentially be aligned in the crease formed 
by the shoulder of the dam and the natural ground. 

• In order to drain the pond to a sufficient level to begin construction, we recommend a 
temporary stilling basin be provided beyond the new location of the dam's toe and that the 
pond then be pumped down by mechanical means. Temporary diversion dikes should be 
constructed to eliminate water flows through the existing breach and new principal spillway 
excavation. 

• As discharge points for the dam spillways will be in a highly sedimented flood plain, we do 
recommend stilling basins be provided. 

• Preparation of the embankment for fill placement should include cutting of all trees within 
the fill area and from the embankment and removal of stumps. Stripping should include 
removal of all topsoil and brush vegetation from areas of new fill placement. The topsoil can 
be stockpiled for use in re-vegetation of the completed embankment. 

• . All existing dam surfaces, horizontal or otherwise, on or against which fill is to be placed 
should be scarified to a depth of at least 4 inches prior to fill placement. New fill should not 
be placed on or against sloughed or otherwise unstable slopes or surfaces. Fill should be 
placed in horizontal lifts against slopes no steeper than 1 vertical to 4 horizontal. Where 
greater slopes exist, and they do on the shoulders of the breech and dam face, they should be 
benched to receive fill. Bench heights should be limited to 3 feet with a horizontal terrace of 
at least 5 feet. Figures 1 and 2 illustrate the benching procedure. New fill slopes should be 
limited to 2:1. 

• Fill should be placed and compacted in maximum 1 0-inch horizontal lifts, measured loose. 
To provide for horizontal compaction, the upstream face of the dam will require "notching" 
by excavating soil just above the original water level to provide for a bench on which to 
compact subsequent lifts. On the up and downstream faces of the dam, it will be necessary to 
extend the stripping and fill placement zone outward from the toe at least the width of the 
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compaction equipment so that the entire design portion of the fill is properly compacted. 
This will also help stabilize the toe by extending a wedge of compacted soil out into soft 
swamp or pond sediments. These sediments should be undercut and replaced with 
Embankment Fill or gravel wrapped in fabric. At an elevation where the design width of the 
new fill equals the horizontal compaction surface width, this excess fill placement effort 
would not be required, and any fill placed and compacted beyond the design zone of the new 
fill can be removed and reused elsewhere (see Figure 1). 

• All fill should be placed in maximum 10 inch loose, horizontal lifts and mechanically 
compacted-to a dry density of at least 95% of that soil's Standard Proctor maximum dry 
density (ASTM D698). In order to properly achieve compaction of this soil, the soil should 
be brought to within+/- 4% of optimum prior to compacting. At least a 5-ton sheepsfoot 
roller should be employed to attain compaction of cohesive materials. Hand operated 
equipment should be employed around and immediately above pipes and foundations. 

• In order to minimize seepage and erosion, we recommend that fill used to repair the breach 
and backfill the new principal spillway excavation consist of a cohesive soil (Clay or Clayey 
Silt). In addition, we recommend that the emergency spillway be overexcavated at least 18 
inches below line and grade and be backfilled with cohesive soil. Otherwise, fill to extend 
the embankment slopes can consist of a Sandy soil as recommended herein. The following 
fill types are recommended for use on this project: 

Breach and Spillway Fill (breach, emergency spillway liner, and embankment 
trenches): Soil Material classified as CL or ML which contains at least 60% by weight 
Clay, has a compacted permeability of 10-4 em/sec or less, and is free of organic and rock 
larger than 4 inches in diameter. Fill should have a maximum Liquid Limit of 50 and 
maximum plasticity index of 30. 

Embankment Fill (up and downstream embankment face): Soil Material classified as 
SM, SC, CL, or ML which contains at least 20% by weight Clay, has a compacted 
permeability of 1 o·2 em/sec or less, and is free of organics and rock larger than 4 inches in 
diameter. 

Drainage Fill (Toe Drain):- VDOT Open Graded Aggregate, Size No. 57 Stone. 

The current dam soils consist of Silty and Clayey Sands (SM and SC) which should be 
suitable for reuse as Embankment Fill but are not sufficiently Clayey for reuse as Breach and 
Spillway Fill. Should the needed quantities of theses materials not be available in local 
borrow areas, importation may be required. Therefore, we recommend that the construction 
contract include unit rates for importation of the required fill types as well as additional 
gravel fill (No. 57 Stone) and medium duty, non-woven geotextile filter fabric. 
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The contractor should be required to submit fill materials to the Geotechnical Engineer for 
approval prior to their employment on this project. Fill operations should be observed by a 
qualified soil technician to determine of minimum compaction requirements are being met. 
In-place density tests should be performed with a minimum of 1 tests per 2,500 square feet 
for each lift of fill placed. 

• We recommend that a toe drain be installed to control the long-term seepage along toe of the 
dam (see Figure 2). As it would not be efficient to retrofit the existing dam with a toe drain 
along its entire length, we recommend that it at least be installed below the new principal 
spillway. In general, it is recommended that the toe drain be employed at embankment 
subgraded elevations; that is, an elevation consistent with the ground surface elevation just 
beyond the embankment toe. This toe drain should extend into the dam from a daylight point 
at the toe to the first anti seep collar. The new principal spillway pipe can rest on the toe 
drain in this area. The toe drain should be placed generally horizontally, centered below the 
new principal spillway, with a width of at least 1 0 feet. The toe drain should consist of a 12 
inch thick layer of coarse graded aggregate such as VDOT size No. 57 stone wrapped in a 
medium duty, non-woven geosynthetic filter fabric on all sides and overlapped 24 inches on 
an edge. It is noted that, depending on the degree of seepage and water present during 
construction, some adjustments to the placement and dimensioning of the toe drain could 
possibly be made by the Geotechnical Engineering during construction. Additional gravel 
wrapped in fabric may be required below the extended fill slopes on the up and downstream 
faces where ground conditions in the existing floodplain or pond will be soft and wet and will 
require undercutting prior to new fill placement. 

• At least 2 anti-seepage collars should be employed on new principal spillway structure. 

• In order to- minimize erosion of the new emergency spillway when it is in service, we 
recommend that the emergency spillway be undercut 18 inches below final line and grade 
from the upstream embankment face to the downstream embankment toe and be backfilled 
with Breach and Spillway Fill, placed and compacted to the criteria discussed herein. 

• Dam embankments should be protected from erosion due to wave action and surface runoff. 
On the up and downstream faces, slope protection could probably best be attained by seeding 
with heavy grass. If construction occurs during a period not conducive to rapid vegetative 
growth, a temporary synthetic stabilization matting could be used to cover the slope. Trees 
should not be planted on dam embankments. 

• Routine maintenance should be provided for the dam. This should include annual 
inspections for removal of bushes and trees, filling of animal burrows, inspection for surface 
erosion or vertical cracks and seepage within or above the toe. 
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• A representative of the Soils Engineer should be called on to perform critical site inspections. 
These should include, but not necessarily be limited to: 

• Inspection of soil materials proposed for use in dam rehabilitation for conformance to the 
specifications. 

• Observation of exposed subgrade surfaces prior to fill placement. Observation of toe drain 
construction. 

• Compaction Testing of soil fill, particularly during initial fill placement. Test should be 
performed at a rate of at least one per 2500 square feet per lift or as otherwise directed by the 
engmeer. 

• Observation of finished embankment grades for signs of seepage or erosion. 

We have appreciated the opportunity to be use of service to you through the design phase of this 
project. If we can be of further assistance, such as by providing our testing services during 
construction, please contact our office. 

Very Truly Yours, 

ENGINEERING CONSULTING SERVICES, LTD. 

~~ 
Robert C. Moss, III, P .E. 
Vice President/Richmond Branch Manager 

Copies: (3) Client 

Geotech!Reports/5 877 
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l)i!V~d RAJ'rii&y, Wi l!. ~~1l::;:.;uqJ EI'!Vi;:on!:.e;'l:llJ. Group, Inc. 
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WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 101



TOTA1.PAG5l$ 
(lncl~n 

REMARKS 

804 

fPAGES 

3 

TEL: 
Department of the Army 

U.S. Army Corps of Engineers 
Norfolk District 

803 Fror1t Street 
Norfoll<, Vlrgtnta 23:510·1096 

Ju.n 13'95 14:25 No.005 P.02 

L: (;I:N 

!OFFICE SYMBOl: WEG 

tJATE 

May 30, 1!195 

PRECt:Dt;NCE 

PRIORITY 

I t~~m faxing tho !ettor for tho ·utility tina crossing and dam repair. Plaast call me IT you have 
any que1tlons. 

Mellua 
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:_ evelooment Manager 
304) 253-6671 

::ooe Comouance 
253-6626 

County Enqmeer 
253-6678 

0 /annmq 
253-6685 

1nteqrated Pest Manaqement 
253-2620 

DEPARTMENT OF DEVELOPMENT MANAGEMENT 
P. 0. Box 8784 
Williamsburg, Virginia 23187-8784 

County Government Center. 101-E Mounts Bay Road 

September 14, 1994 

Mr. Ronald Boyd, President 
516-B South Henry Street 
Williamsburg Environmental Group, Inc. 
Williamsburg, VA 23185 

RE: Case No. SP-92-94. The Legends at Stonehouse Golf Course 

Dear Mr. Boyd: 

The Planning Commission has given staff the authority to work with you to address the agency 
comments listed below and, if addressed, grant preliminary approval of the site plan. If an 
agreement caiUlot be reached concerning any of the comments, the plan shall be brought back 
before the Development Review Committee. Staff will contact you to discuss the comments 
listed below. 

Code Compliance/James Cjt,y Service Authority 

GeneraJ Comments 

1. A Land Disturbing Permit and Siltation Agreement, with surety, are required for this 
project. 

2. An Inspection/Maintenance Agreement shall be executed with the County tor the BMP 
facilities for this project. 

3. As-built drawings must be provided for any detention facilities upon completion. 

4. A Stormwater Management Plan must be submitted in order to evaluate the impact of the 
project on the reservoir and to ensure that the BMP plan can be implemented without 
conflicts from the golf course construction. 

5. Provide detail of the super silt fence referred to in Narrative on Sheet 20. Also designate 
on the plans the locations this practice is used. 

6. Provide detail of Rock Wall shown in several locations. Also, describe its installation in 
the narrative; is it at rough grading, final grading, etc.? 

Fax: (804) 253-6663 
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7. The storm drain systems are to be designed on a 10-year not 2-year storm basis. Also, 
provide adequacy calculations for all outfalls that are not directly into wetlands. 

8. Provide someway to designate on the plans which check darn design is used at each 
location. 

9. Provide a detail of how the temporary slope drains will be installed in conjunction with the 
sediment traps. 

10. Submit an exception request to disturb slopes of 25 percent and steeper to the Director of 
Code Compliance. 

11. The Sensitive Area Clearing Note on Sheet 17 needs to be revised. In addition to the 
wetland areas, all areas of 25 percent slopes that are to be cleared and not graded must also 
be cleared by hand. No equipment is to be allowed on these slopes. Log removal will be 
done by cable only. These areas will be immediately stabilized upon clearing. The 
remaining areas of 25 percent slope shall be either immediately stabilized after clearing or 
protected with perimeter controls, either super silt fence or diversion dikes and sediment 
traps. 

12. Slope Protection Note 1 needs to be modified to state slopes in excess of 10 percent not 15 
percent will be stabilized immediately. 

13. Slope Protection Note 2 needs to be clarified. Is the use of grasses with EC-2 matting to 
be used as an alternative to the sodding discussed in the same note? This shall only be 
allowed if the existing root mat remains in place. 

14. Revise the plant list for the Sensitive Area Treatment to include species that will improve 
the wildlife habitat value of the buffer. 

15. Clearing Note No.3 on Sheet 17 and the proffers do not address clearing within the areas 
proffered for the reservoir pool, so no clearing below the 50-foot contour will be allowed 
as described in the comments for the individual holes. 

Practice Ram:e 

1. All silt fence used at the toe of the slope around the wetland area shall be super silt fence. 

2. ST R-2 is not included in the sediment trap table. 

3. BMPs will be needed for the clubhouse area and the practice range is the most likely 
location for them; however, no provision has been made to site them on the range. This 
needs to be addressed. 
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1. In narrative, state that trap and basin will be removed upon stabilization of hole. 

2. Reduce the clearing between Holes l and 9 to the north of the Hole l tees. 

3. SB-1 top of dam must be raised 1 foot to Elevation 79 to achieve 3-foot separation between 
riser crest and top of dam. 

4. The green must be relocated so that no clearing and grading occurs within 50 feet of the 50-
foot contour (50/50 buffer). The ful150-foot buffer must be maintained in this area. 

1. Provide a DO from the south end of ST 2-1 extending along the edge of clearing 
approximately 100 feet to the west. 

2. Only hand clearing is allowed within the buffer and slopes steeper than 25 percent, 
therefore, eliminate grading for bunkers near the lake. Replacement vegetation in the 50/50 
buffer must be with the "wildlife" type plants. 

3. The tee shot to the southeast over the lake is very long. No future modification will be 
allowed to decrease the buffer in this area to make this a shorter shot. 

4. Keep the 50/50 buffer intact in the ravine below Storm Drain 2-3-1. 

5. The can path in the vicinity of the tees needs to be shortened and removed from the steep 
slopes and 50/50 buffer area. Also. adjust the cart path location between the existing lake 
and the tees adjacent to Interstate 64 to eliminate as much clearing of the reservoir buffer 
above the 50-foot contour as possible. 

Provide super silt fence where silt fence is shown around the wetlands. 

1. Revise the location of the outlet to System 4- I to discharge more directly into the wetlands 
and crossing less steep slope area. 

2. Provide silt fence to control the runoff from the staging area. 

3. Decrease clearing behind the moguls on the east side of the fairway. The grading can be 
made steeper to maintain their desired height. 
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1. Extend the DD to the west of ST 5-1 approximately 50 feet. 

2. Provide silt fence at the limit of clearing below the grading for the bunkers proposed for the 
center of the fairway on the north side. 

Decrease tree clearing and grading on the north and east sides of the hole on the steep slopes. 

1. Reduce the clearing to the east of the fairway on the 25 percent slopes. There appears to 

be no need to clear this extensively on a nonplayable, steep slope area. 

2. Provide super silt fence along the entire eastern edge of clearing. 

3. Use super silt fence along the limit of clearing around the tee construction area continuing 
to the areas east of the Hole 6 green. 

4. Provide a sediment trap at the swale just to the south of the tee area. Remove the silt fence 
and place the sediment trap at the edge of clearing. Utilize a TSD to convey the discharge 
from the trap over the slope. 

5. Straighten the cart path between the 7th green and the 8th tee and remove it from the 50/50 
buffer area. 

1. Provide a rock outlet for the DD shown at the edge of grading northeast of the green. A silt 
fence cannot serve as a DD outlet. 

2. Pull all clearing and grading out of the buffer including the can path. The green location 
also needs to be adjusted to remove it and the bunkers from the 50/50 buffer. 

3. The can path in the vicinity of the tees needs to be shortened. 

4. Without any plans for the road, we cannot approve the golf can tunnel within the reservoir 
buffer. 

1. ST 9-3 does not appear in the sediment trap table. 

2. The silt fence at the south edge of the wetlands below the 25 percent slope shall be super 
silt fence. 
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3. Extend the 9-1 pipe system to the bottom of the slope to replace the TSD. The pipe could 
be installed initially removing the need for the TSD. 

4. Utilize super silt fence below the tee construction adjacent to the wetlands. 

5. Provide additional information/details on construction of the can path between Holes 8 and 
9. The route selected appears questionable and longer than necessary. Also, provide 
additional information on the construction of the can path and bridge especially where it 
disturbs slopes in excess of 25 percent. 

6. Move all tees out of the 50/50 buffer. 

7. Reduce clearing on the east side of the fairway on the steep slopes with possible increased 
clearing on the west side. 

Hole 10 

1. Provide TSD from outfall of ST 10-1 or install the permanent pipe at the time of ST 
installation (Sheet 14). 

2. Locate ST 10-1 at the limit of clearing and grading (Sheet 14). 

3. Provide silt fence below can path culvert at northern limit of clearing shown near top of 
Sheet 13. 

4. On Sheet 12, provide silt fence at limit of clearing around wetlands. 

5. Analyze the adequacy of the receiving channel from the Storm Drain System 10-1-1 (Sheet 
12). 

6. Justify the need to clear so much steep slope area on Sheet 12 in the vicinity of the graphical 
scale. 

7. Show the access to the golf maintenance facility. 

8. Pull the cart path and bridge out from below the 50-foot contour possibly onto the roadway 
bridge. Provide details for the cart bridge including the area of steep slopes to be disturbed 
for the path/bridge. The cart crossing of the road to reach the 16th tee needs to be relocated 
above the reservoir buffer. 

9. Pull one tee to the north to eliminate clearing on the south side. 

10. Provide BMP at 10-2-1. 

11. Raise the bridge to a minimum elevation of 50. 

12. Eliminate the clearing within the reservoir buffer to the east-northeast of the tees. 
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Mr. Ronald Boyd 
September 14. 1994 
Page 6 

Hole 11 

1. Provide approximately 200 feet of silt fence at the limit of grading to the northeast of the 
green. 

2. Reduce clearing on the west side of the hole at wetlands crossing. 

Hole 12 

1. Provide silt fence below the two eastern most tees at the limit of grading and at the edge of 
the wetlands below these same tees. 

2. Shorten cart path to the 13th tees. 

Hole 13 

I. Relocate silt fence below ST 13-2 from around the wetlands to along the edge of clearing 
extending approximately 100-150 feet northeast and about 50 feet to the south. 

2. Provide details of access to the back tees across the wetland area. 

3. The vegetation between tees and in the wetlands should be "wildlife" type. 

4. Eliminate the clearing within the reservoir buffer to the east and southeast of the tees. 

Hole 14 

1. The Narrative needs to be clarified. It states ST 14-2 will be removed upon installation of 
14-1 Storm System. This probably needs to state ST 14-3. 

2. The toe of the slope below ST 14-3 needs to be protected by super silt fence upon removal 
of ST 14-3. 

3. It is unclear how the outlet forST 14-2 will function after the storm drain and till are placed 
below the trap. 

4. Pull green further upslope and possibly consider moving entire hole to the south on ridge 
to minimize disturbance of steep slopes. 

Hole 15 

1. All silt fence used around the wetlands needs to be super silt fence. 

2. At green, remove all grading from the 50/50 buffer. Also, reduce width of tee area to 
minimize clearing. No clearing is allowed below the 50-foot contour. 

3. Move the cart path from 15 to 16 off the steep slopes. 
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Mr. Ronald Boyd 
September 14, 1994 
Page 7 

Hole 16 

1. Install the fill area and pipe shown near the green to serve as a temporary sediment trap and 
include double-wall inlet protection. 

2. Provide silt fence on Sheet 15 from end of silt fence shown at contour 60 north along the 
edge of clearing to the silt fence just below the tees. 

Hole 17 

1. All silt fence used around the wetlands needs to be super silt fence. 

2. Move the green away from steep slope area to northeast further off the steep slopes. No 
grading is to occur on these steep slopes. Eliminate all clearing below the 50-foot contour. 

3. Narrow the tee area to minimize clearing area. 

Hole 18 

1. Relocate the entire hole to the east including the green away from the steep area to protect 
this sensitive area. 

2. Relocate ST 18-2 to below the edge of grading. 

3. Revise the layout of Storm Drains 18-2-1 and 18-3-1 to have only one pipe go over the 
slope. Recommend that this remaining pipe be installed in place of the TSD proposed for 
ST 18-4. 

4. Replace the silt fence to the east of ST 18-4 with DD starting at the trap and extending to 
contour 90. 

Plaonjn~ Djyjsjon 

Where golf holes come within 50 feet of any road, provide detailed landscape plans that shows 
how balls shall be prevented from entering the road. 

Sincerely, 

~(~ 
Senior Planner 

MAF/bkh 
ronboyd.ltr 
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Response to James City County's Request 
For the Legends at Stonehouse To Comply With 

The County's 10-Point Stormwater Quality Criteria 

I. The Following is an evaluation of the Current Legends at Stonehouse stormwater 
plan. 

Five structural B.MPs are planned to serve the Legends at Stonehouse stonnwater treatment 
needs. These B.MPs include: 

1. Existing lake adjacent to Practice Range 

2. Existing lake between hole #I and hole #2. 

3. Lake between hole #12 and hole #13. 

4. Infiltration trench at hole #10 green. 

5. Dry Pond adjacent to Maintenance Facility. 

Impervious surfaces from the Maintenance facility and Clubhouse will be treated with structural 
BMPs 

All untreated land will consist of high quality turf grass, sensitive area treatment grass mix, 
forested land, wetlands and .cart path. 

Nonpoint source pollutant transport is related to runoff rate. Research on The Effect of Nutrients 
and Pesticides Applied To Turf On The Quality Of Runoff And Percolating Water indicates that 
little or no runoff is generated from well maintained turf grass with a well established thatch, 
even for rain events that have a return period of greater than 100-yrs. 

IT Following is an evaluation based on four techniques commonly used in Virginia 
to determine compliance with water quality protection plans 

A James City County 10 Point Analysis 

With five (5) Structural BMPs and assuming all wooded space is open space, only 8.16 Points 
can be achieved. 

Ten (10) Points can be achieved by treating an additional 64 acres of golf course corridor. Site 
topography does not provide many satisfactory BMP sites and this method is not achievable. 

Ten (10) points can also be achieved by adding an additional 135 acres of dedicated open space 
to the corridor and utilizing the five (5) major structural B.MPs. This method is also not 
achievable. 
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B Land Use Loading Analysis 

A performance based land use loading analysis based on published loading rates from the 
Northern Virginia Planning District Commission indicates that an 11% decrease in phosphorus 
loading from the site to adjacent water bodies would occur if no structural BMPs were 
implemented. This is due mainly to conversion of agricultural land within the corridor to turf 
grass. 

This analysis also indicates that a 31% post-development decrease in phosphorus would occur 
if the four BMPs previously discussed were implemented. 

This evaluation over-estimated the amount of impervious cover proposed for the golf course. 

C James City County Reservoir Protection Overlay District Method 

Article XI, Division I of the James City County Zoning Ordinance makes several references that 
would indicate that only impervious surfaces need to be treated by structural BMPs. 

Section 20-176-a and b state: 

Within the Reservoir Protection Overlay District, a buffer strip along any tributary 
stream shall be required to remain in its natural state or be planted with an erosion 
retarding vegetative cover. The width of the buffer strip shall be at least (100) feet. 
All structures shall be located outside of the required buffer strip. No septic tank or 
septic tank drain field shall be located within one hundred fifty ( 150) feet of a tributary 
stream. 

All structures shall be located at least two hundred (200) feet from any water supply 
reservoir. No septic tank or septic tank drain field shall be located within two hundred 
(200) feet of the normal pool elevation of a water supply reservoir. All land within two 
hundred (200) feet of the normal pool elevation of a water supply reservoir shall 
remain in its natural state or be planted with an erosion retarding vegetative cover. 

Section 20-178-a-5 states: 

Performance criteria proposed to assure an acceptable level of runoff quality and rate. 
At a minimum such criteria shall provide for a seventy-five (75) percent reduction of 
suspended solids and phosphorus, and the retention or infiltration of the first one-inch 
of runoff from impervious surfaces. 

The Design Manual For Run-off Analysis allocates a 50%-85% removal efficiency for grassed 
filter strips which are defined as strips of close growing grasses established at the perimeter of 
disturbed or impervious areas. This is in essence what golf course turf grass is. 

D Chesapeake Bay Local Assistance Department Local Assistance Manual 

This method is based on impervious cover and no structural BMPs are required for sites that are 
less than 16% impervious. The Legends at Stonehouse will have less than 5% impervious cover. 
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Legends at Stonehouse 
Landuse Loadings Analysis 

Pre-development 
Phosphorus Phosphorus 

Area Loading Rate Loading ,, 
(a c) (ibs/ac) (ibs) 

Forest 222 0.1 22.20 

Wetlands 3.22 0.1 0.32 

Minimum Till Agriculture 9.9 4.2 41.58 

Conventional Till Agriculture 9.9 1.5 14.85 

Total Pre-development 245 0.32 78.95 

II Postdevelopment Without BMPs 

Phosphorus Phosphorus 

Area Loading Rate Loading 

(a c) (lbs/ac) (lbs) 

Pavement 10 1.5 15.00 

Greens 3.19 0.9 2.87 

Tees 6.32 0.9 5.69 

Fairways 36.8 0.5 18.40 

Roughs 97 0.2 19.40 

Forest 91.69 0.1 9.17 

Buffer 0 0.2 0.00 

Total Post-dev Untreated 245 0.29 70.53 
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Ill Postdevelopment With BMPs 
Untreated Treated 

Phosphorus Phosphorus BMP Phosphorus 
Area Loading Rate Loading Efficiency Loading 
(a c) (lbs/ac) (lbs) (lbs) 

Untreated 
,1• Pavement 0 1.5 0.00 0 0.00 

Greens 2.09 0.9 1.88 0 1.88 
Tees 3.96 0.9 3.56 0 3.56 
Fairways 23.6 0.5 11.80 0 11.80 
Roughs 75 0.2 15.00 0 15.00 
Forest 62.45 o:1 6.25 0 6.25 
Buffer 0 0.2 0.00 0 0.00 
Total 167.1 0.23 38.49 38.49 

Treated With Structural BMPs 
Pavement 10 1.5 15.00 0.5 7.50 
Greens 1.1 0.9 0.99 0.5 0.50 
Tees 2.36 0.9 2.12 0.5 1.06 . 
Fairways 13.21 0.5 6.61 0.5 3.30 
Roughs 24 0.2 4.80 0.5 2.40 
Forest 27.23 0.1 2.72 0.5 1.36 
Buffer 0 0.2 0.00 0.5 0.00 

77.9 0.41 32.24 16.12 

Total Post-dev Treated 245 70.73 54.61 

Net Phosphorus Reduction 31% 
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.~ 
SHBMP.XLS 

Stonehouse Existing Lake ~valuation 

Compute Rv 

Drainage Area = 
Paved Area= 
Impervious %= 
Golf Impervious 
Total Impervious 

Rv= (.05 + .009(1mpervious %) 
Rv= 0.06 

BMP #1 Sizing 
For Golf Only 

35.5 acre 
0 acre 

0.00% 
1% 

1.00% 

II Compute Storage Volume 

Design a wet pond to function as a 50% efficient BMP using guidelines presented In the 
Removal efficiencies are taken from Local Assistance Manual. (CBLAD.1989) 
Design basea on A Framework For Evaluat1ng Compliance With The 10% Rule In t1he Chesa~ 

Voi=4(Runoff from mean storm) 
Voi=4(Rv)(Rainfall of Mean Storm)(Drainage Area) 
Vol = 0.29 ac-ft 
Vol= 12773 cu-ft 

Volume Provided= 6.35 ac-ft 

Compute Rv 

Drainage Area = 
Paved Area= 
Impervious %= 
Golf Impervious 
Total Impervious 

Rv= (.05 + .009(1mpervious %) 
Rv= 0.20 

II Compute Storage Volume 

BMP #2 Sizing 
For Golf Only 

22.7 acre 
3.5 acre 

15.42% 
1% 

16.42% 

Design a wet pond to function as a 50% efficient BMP using guidelines presented In t1he 
Removal efficiencies are taken from Local Assistance Manual. (CBLAD.1989) 
Design based on A Framework For Evaluat1ng Compliance Wlt1h The 10% Rule In t1he Chesa~ 

Vo1=4(Runoff from mean storm) 
Voi=4(Rv)(Rainfall of Mean Storm)(Dralnage Area) 
Vol = 0.63 ac-ft 
Vol= 27378 cu-ft 

Volume Provided= 4.32 ac-ft 

Page 1 
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SHBMP.XLS 

Stonehouse Existing LQke Evaluation 

Compute Rv 

Drainage Area = 
Paved Area= 
Impervious %= 
Golf Impervious 
Total Impervious 

BMP #1 Sizing 
For Entire Development 

144 acre 
20 acre 

13.89% 
1% 

14.89% 

Rv= (.05 + .009(1mpervious %) 
Rv= 0.18 

II Compute Storage Volume 

Design a wet pond to function as a 50% efficient BMP using guidelines presented In the 
Removal efficiencies are taken from Local Assistance Manual. (CBLAD .1989) 
Design based on A Framework For Evaluating Compliance With The 10% Rule In the Chesa1= 

Vo1=4(Runoff from mean storm) 
Voi=4(Rv)(Ralnfall of Mean Storm)(Dralnage Area) 
Vol= 3.71 ac-ft 
Vol= 161583 cu-ft 

Volume Provided= 6.35 ac-ft 

BMP #2 Sizing 
For Entire Development 

Compute Rv 

Drainage Area = 
Paved Area= 
Impervious %= 
Gclf Impervious 
Total Impervious 

Rv= (.05 + .009(1mpervlous %) 
Rv= 0.28 

II Compute Storage Volume 

41 acre 
10 acre 

24.39% 
1% 

25.39% 

Design a wet pond to function as a 50% efficient BMP using guidelines presented In the 
Removal efficiencies are taken from Local Assistance Manual. (CBLAD.1989) 
Design based on A Framework For Evaluatfng Compliance With The 10% Rule In the Chesa1= 

Voi=4(Runoff from mean storm) 
Vo1=4(Rv)(Ralnfall of Mean Storm)(Drainage Area) 
Vol = 1.60 ac-ft 
Vol= 69638 cu-ft 

Volume Provided= 4.32 ac-ft 

Page2 
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Response to James City County's Request 
For the Legends at Stonehouse To Comply With 

The County's 10-Point Stormwater Quality Criteria 

I. The Following is an evaluation of the Current Legends at Stonehouse stormwater 
plan. 

Five structural BMPs are planned to serve the Legends at Stonehouse stonnwater treatment 
needs. These BMPs include: 

1. Existing lake adjacent to Practice Range 

2. Existing lake between hole #1 and hole #2. 

3. Lake between hole #12 and hole #13. 

4. Infiltration trench at hole #10 green. 

5. Dry Pond adjacent to Maintenance Facility. 

Impervious surfaces from the Maintenance facility and Clubhouse will be treated with structural 
BMPs 

All untreated land will consist of high quality turf grass, sensitive area treatment grass mix, 
forested land, wetlands and .cart path. 

Nonpoint source pollutant transport is related to runoff rate. Research on The Effect of Nutrients 
and Pesticides Applied To Turf On The Quality Of Runoff And Percolating Water indicates that 
little or no runoff is generated from well maintained turf grass with a well established thatch, 
even for rain events that have a return period of greater than 100-yrs. 

IT Following is an evaluation based on four techniques commonly used in Virginia 
to determine compliance with water quality protection plans 

A James City County 10 Point Analysis 

With five (5) Structural BMPs and assuming all wooded space is open space, only 8.16 Points 
can be achieved. 

Ten (10) Points can be achieved by treating an additional 64 acres of golf course corridor. Site 
topography does not provide many satisfactory BMP sites and this method is not achievable. 

Ten (10) points can also be achieved by adding an additional 135 acres of dedicated open space 
to the corridor and utilizing the five (5) major structural BMPs. This method is also not 
achievable. 
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B Land Use Loading Analysis 

A performance based land use loading analysis based on published loading rates from the 
Northern Virginia Planning District Commission indicates that an 11% decrease in phosphorus 
loading from the site to adjacent water bodies would occur if no structural BMPs were 
implemented. This is due mainly to conversion of agricultural land within the corridor to turf 

grass. c..,.,:.;~>.4l'..,.. 4-.;tr .. ~/<-....,.vu,;IIJI. it'frit;<- ~ 50/>o 
This analysis also indicates that a 31% post-development decrease in phosphorus would occur 
if the four BMPs previously discussed were implemented. 

This evaluation over-estimated the amount of impervious cover proposed for the golf course. 

C James City County Reservoir Protection Overlay District Method 

Article XI, Division I of the James City County Zoning Ordinance makes several references that 
would indicate that only impervious surfaces need to be treated by structural BMPs. 

Section 20-176-a and b state: 

Within the Reservoir Protection Overlay District, a buffer strip along any tributary 
stream shall be required to remain in its natural state or be planted with an erosion 
retarding vegetative cover. The width of the buffer strip shall be at least ( 100) feet. 
All structures shall be located outside of the required buffer strip. No septic tank or 
septic tank drain field shall be located within one hundred fifty (150)feet of a tributary 
stream. 

All structures shall be located at least two hundred (200) feet from any water supply 
reservoir. No septic tank or septic tank drain field shall be located within two hundred 
(200)feet of the normal pool elevation of a water supply reservoir. All land within two 
hundred (200) feet of the normal pool elevation of a water supply reservoir shall 
remain in its natural state or be planted with an erosion retarding vegetative cover. 

Section 20-178-a-5 states: 

Performance criteria proposed to assure an acceptable level of runoff quality and rate. 
At a minimum such criteria shall provide for a seventy-five (75) percent reduction of 
suspended solids and phosphorus, and the retention or infiltration of the first one-inch 
of runoff from impervious surfaces. 

The Design Manual For Run-off Analysis allocates a 50%-85% removal efficiency for grassed 
filter strips which are defined as strips of close growing grasses established at the perimeter of 
disturbed or impervious areas. This is in essence what golf course turf grass is. 

D Chesapeake Bay Local Assistance Department Local Assistance Manual 

This method is based on impervious cover and no structural BMPs are required for sites that are 
less than 16% impervious. The Legends at Stonehouse will have less than 5% impervious cover. 
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Legends at Stonehouse 
Landuse Loadings Analysis 

Pre-development 
Phosphorus Phosphorus 

Area Loading Rate Loading 

(a c) (lbs/ac) (lbs) 

Forest 222 0.1 22.20 

Wetlands 3.22 0.1 0.32 

Minimum Till Agriculture 9.9 4.2 41.58 
•· 

Conventional Till Agriculture 9.9 1.5 14.85 

Total Pre-development 245 0.32 78.95 

II Postdevelopment Without BMPs 

Phosphorus Phosphorus 

Area Loading Rate Loading 

(a c) (lbs/ac) (lbs) 

Pavement 10 1.5 15.00 

Greens 3.19 0.9 2.87 

Tees 6.32 0.9 5.69 

Fairways 36.8 0.5 18.40 

Roughs 97 0.2 19.40 

Forest 91.69 0.1 9.17 

Buffer 0 0.2 0.00 

Total Post-dev Untreated 245 0.29 70.53 
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Ill Postdevelopment With BMPs 
Untreated Treated 

Phosphorus Phosphorus BMP Phosphorus 
Area Loading Rate Loading Efficiency Loading 
(a c) (lbs/ac) (lbs) (lbs) 

Untreated 
,,i' Pavement 0 1.5 0.00 0 0.00 

Greens 2.09 0.9 1.88 0 1.88 
Tees 3.96 0.9 3.56 0 3.56 
Fairways 23.6 0.5 11.80 0 11.80 
Roughs 75 0.2 15.00 0 15.00 
Forest 62.45 o:1 6.25 0 6.25 
Buffer 0 0.2 0.00 0 0.00 
Total 167.1 0.23 38.49 38.49 

Treated With Structural BMPs 
Pavement 10 1.5 15.00 0.5 7.50 
Greens 1 0 1 0.9 0.99 0.5 0.50 
Tees 2.36 0.9 2.12 0.5 1.06 
Fairways 13.21 0.5 6.61 0.5 3.30 
Roughs 24 0.2 4.80 0.5 2.40 
Forest 27.23 0.1 2.72 0.5 1.36 
Buffer 0 0.2 0.00 0.5 0.00 

77.9 0.41 32.24 16.12 

Total Post-dev Treated 245 70.73 54.61 

Net Phosphorus Reduction 31% 
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E~LIAMSBURG NVIRONMENTAL 
gROUP, INC. 

March 23, 2000 

Mr. Darryl Cook 
Development Engineer 
James City County 
101 Mounts Bay Road 
Williamsburg, VA 23187-8784 

RE: The Legends at Stonehouse 
Modification to BMP# 1 

Dear Mr. Cook: 

Environmental Consultants 

Enclosed are two copies of the Site Plan Amendment - Modification to BMP# 1 for The Legends at 
Stonehouse. Also enclosed is a copy of the Hydrologic/Hydraulic Computations for the site plan 
amendment and a copy of the geotechnical report on the dam by ECS, Ltd. Please let me know if any 
additional information is required for your review. If you have any questions, please feel free to contact 
me. 

Sincerely, 

Erik L. Allen, P.E. 
Senior Engineer 

Enclosures 

3000 Easter Circle Williamsburg, Virginia 23188 (757) 220-6869 FAX (757) 229-4507 
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WATERSHED 

BMP ID NO 

PLAN NO 

TAX PARCEL 

PIN NO 

CONSTRUCTION DATE 

we 

049 

SP-92-94 

(05-03)(01-04) 

0530100004 

1/1/1996 

MAINTENANCE PLAN 

SITE AREA acre 

LAND USE 

old BMPTYP 

JCC BMP CODE 

POINT VALUE 

PROJECT NAME Legends at Stonehouse Golf Course 

FACILITY LOCATION BMP # 2 (Lake) SW Clubhouse & Park Area 

CITY-STATE 

CURRENT OWNER 

OWNER ADDRESS 

Williamsburg, Va. 23188 SVC DRAIN AREA acres 

The Traditions Golf Club at Stonehouse 

745 Atlantic Avenue 

No 

245 

Res Planned Unit D 

Wet Pond 

11 

44 

CTRL STRUC DESC 

CTRL STRUC SIZE inches 

OTL T BARRL DESC 

OTL T BARRL SIZE inch 

EMERG SPILLWAY 

DESIGN HW ELEV 

PERM POOL ELE 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

REC DRAWING 

ACMP Riser 

24 

ACMP 

18 

Yes 

45.78 

41.5 

2.00 

19.00 

No 

OWNER ADDRESS 2 SERVICE AREA DESCRI Office, Clubhouse, Driv Range & Woods 

CITY-STATE-ZIP CODE Boston, MA 02111-2735 

OWNER PHONE 

MAINT AGREEMENT Yes 

EM ERG ACTION PLAN No 

Get LastBMPNo I 
Return to M~nu 

10.44 IMPERV AREA acres 

RECVSTREAM UT of Bird Swamp 

EXT DET -WQ-CTRL Yes 

WTR QUAL VOL acre-ft 1.62 

CHAN PROT CTRL No 

CHAN PROT VOL acre-ft 0 

SW/FLOOD CONTROL Yes 

GEOTECH REPORT No 

CONSTR CERTI 

LAST INSP DATE 

INTERNAL RATING 

MISC/COMMENTS 

No 

Exist Lake near well lot. Upgrade per 
detail Sht 21 in plan SP-37-96 (1995). 
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General Comments 

CODE COMPLIANCE/JCSA REVIEW COMMENTS 
STONEHOUSE GOLF COURSE 

PLAN NO. SP-92-94 nt.C..... 
September 2, 1994 

1. A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project. 

2. An Inspection/Maintenance Agreement shall be executed with the county for the BMP facilities 
for this project. 

3. As-built drawings must be provided for any detention facilities upon completion. 

4. Stormwater management plan must be submitted in order to evaluate the impact of the project 
on the reservoir and to ensure that the BMP plan can be implemented without conflicts from 
the golf course construction. 

5. Provide detail of the super silt fence referred to in Narrative on sheet 20. Also designate on 
the plans the locations this practice is used. 

6. Provide detail of Rock Wall shown in several locations. Also, describe its installation in the 
narrative; is it at rough grading, fmal grading, etc.? 

7. The storm drain systems are to be designed on a 10-year not 2-year storm basis. Also, provide 
adequacy calculations for all outfalls that are not directly into wetlands. 

8. Provide some way to designate on the plans which check dam design is used at each location. 

9. Provide a detail of how, the temporary slope drains will be installed in conjunction with the 
sediment traps. 

10. Submit an exception request to disturb slopes of 25% and steeper to the Director of Code 
Compliance. 

11. The Sensitive Area Clearing Note on sheet 17 needs to be revised In addition to the wetland 
areas, all areas of 25% slope that are to be cleared and not graded must also be cleared by 
hand. No equipment is to be allowed on these slopes. Log removal will be done by cable only. 
These areas will be immediately stabilized upon clearing. The remaining areas of 25% slope 
shall be either immediately stabilized after clearing or protected with perimeter controls, either 
super silt fence or diversion dikes and sediment traps. 

12. Slope Protection Note 1 needs to be modified to state slopes in excess of 10% not 15% will be 
stabilized immediately.~ ~~ -h;..~ J .... ~ • 

13. Slope Protection Note 2 needs to be clarified Is the use of grasses with EC-2 matting to be 
used as an alternative to the sodding discussed in the same note? This shall only be allowed 
if the existing root mat remains in place. 

14. Revise the plant list for the Sensitive Area Treatment to include species that will improve the 
wildlife habitat value of the buffer. 

15. Clearing note #3 on sheet 17 and the proffers do not address clearing within the areas proffered 
for the reservoir pool so no clearing below the 50-foot contour will be allowed as described in 
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the comments for the individual holes. 

Practice Range 

o,.. .... ~.·;s r- -- s ~ t ~~ t-r:. ~ f::" 
1. All sllt fence used at tne toe of The slope around the wetland area shall be super silt fence. 

Same for the fence installed below the large tee construction area. ...k. v(J.. _ 

55 F' · r. .. .r~ ~~~ y-.. I. C... h <..AJ. <( 1 t~.! a ''J e_ l ~ til-c.. _ .t.l..;:- _ ~ F J'\..L.A- l!o (,j 

2. ST R-2 is not included in the sediment trap table. 

3. BMPs will be needed for the clubhouse area and the practice range is the most likely location 
for them, however, no provision has been made to site them on the range. This needs to be 
addressed. 

Hole 1 

1. 

2. 

3. 

4. 

Hole 2 

1. 

2. 

3. 

4. 

5. 

Hole 3 

In narrative, state that trap and basin will be removed upon stabilization of hole. 

Reduce the clearing between holes 1 and 9 to the north of the hole 1 tees. 

SB-1 top of dam must be raised 1 foot to elevation 79 to achieve 3 foot separation between riser 
crest and top of dam. 

. 
The green must be relocated so that no clearing and grading occurs within 50 feet of the 50 
foot contour (50/50 buffer). The full 50 foot buffer must be maintained in this area. 
"~oC.U'\ '\- ~v~;"' v..>~lA k n-..,........c. ~ -<, soJnJ 

Provide aDD from the south end of ST 2-1 extending along the edge of clearing approximately 
100 feet to the west. 

Only hand clearing is allowed within the buffer and slopes steeper than 25%, therefore, 
eliminate grading for bunkers near the lake. Replacement vegetation in the 50/50 buffer must 
be with the "wildlife" type plants. 

The tee shot to the southeast over the lake is very long. No future modification will be allowed 
to decrease the buffer in this area to make this a shorter shot. 

Keep the 50/50 buffer intact in the ravine below storm drain 2-3-1. ~ \lol·· \1 h.c. ,.,.t.j._ iL_d 

The cart path in the vicinity of the tees needs to be shortened and removed from the steep 
slopes and 50/50 buffer area. Also, adjust the cart path location between the existing lake and 
the tees adjacent to Interstate 64 to eliminate as much clearing of the reservoir buffer above 
the 50-foot contour as possible. 

1. Provide~ silt fence where silt fence is shown around the wetlands. 

Hole 4 

1. Revise the location of the outlet to system 4-1 to discharge more directly into the wetlands and 
crossing less steep slope area. 

2 
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1 

2. 

3. 

Hole 5 

1. 

2. 

Hole 6 

1. 

Hole 7 

1. 

2. 

3. 

~ 

Provide silt fence to control the runoff from the staging area. 

Decrease clearing behind the moguls on the east side of the fairway. The grading can be made 
steeper to maintain their desired height. - w:. U ~ ~ 

Extend the DD to the west of ST 5-1 approximately 50 feet. 

Provide silt fence at the limit of clearing below the grading for the bunkers proposed for the 
center of the fairway on the north side. 

Decrease tree clearing and grading on the north and east sides of the hole on the steep slopes. 

Reduce the clearing to the east of the fairway on the 25% slopes. There appears to be no need 
to clear this extensively on a non-playable, steep slope area. - W :rt h.c._ ~ 

Provide super silt fence along the entire eastern edge of clearing. - ~ ~ ~ /J ~ 
12.. k& I'~ { ~ .... , er-r ~ S SF & ..... s~ J-/o,-_. ~ 
Use super silt fence along the limit of clearing around the tee construction area continuing to 
the areas east of the hole 6 green. ·- /Jof-~~ 

Provide a sediment trap at the swale just to the south of the tee area. Remove the silt fence 
and place the sediment trap at the edge of clearing. Utilize a TSD to convey the discharge from 
the trap over the slope. 

5. Straighten the cart path between the 7th green and the 8th tee and remove it from the 50/50 
buffer area. 
Ntv-. ~- 4?'--r;:....J 0 0 -£r- '"">f +-~ ~v<.. tj•>.ti3 _, ~~ <;sF 

Hole 8 

1. 

2. 

3. 

4. 

Provide a rock outlet for the DD sho~ at the edge of grading northeast of the green. A silt 
fence cannot serve as a DD outlet. - Le--'- 5" F - aU D 0 6:;. k-1' 

Pull all clearing and grading out of the buffer including the cart path. The greeq location also 
needs to be adjusted to remove it and the bunkers from the 50/50 buffer. - w,.J..t kk.~ 

The cart path in the vicinity of the tees needs to be shortened. 

Without any plans for the road we cannot approve the golf cart tunnel within the reservoir 
buffer. 

1. ST 9-3 does not appear in the sediment trap table. 

2. The silt fence at the south edge of the wetlands below the 25% slope shall be super silt fence. 

<_.';)F ;,... ~ -ft!..-.~ 

G i~ <; r + tt ~..._ - u.tJ..J.... .... , ' 3 
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3. Extend the 9-1 pipe system to the bottom of the slope to replace the TSD. The pipe could be 
installed initially removing the need for the TSD. 

4. Utilize super silt fence below the tee construction adjacent to the wetlands. 

5. Provide additional information/details on construction of the cart path between holes 8 and 9. 
The route selected appears questionable and longer than necessary. Also provide additional 
information on the construction of the cart path and bridge especially where it disturbs slopes 
in excess of 25%. 

6. Move all tees out of the 50/50 buffer. - ~"'"-L 

7. Reduce clearing on the east side of the fairway on the steep slopes with possible increased 
clearing on the west side. - ~ 

Hole 10 

1. Provide TSD from outfall of ST 10-1 or install the permanent pipe at the time of ST 
installation. (sheet 14) 

2. Locate ST 10-1 at the limit of clearing and grading. (sheet 14) 

3. Provide silt fence below cart path culvert at northern limit of clearing shown near top of sheet 
13. 

4. On sheet 12, provide silt fence at limit of clearing around wetlands. 

5. Analyze the adequacy of the receiving channel from the storm drain system 10-1-1. (sheet 12) 

6. Justify the need to clear so much steep slope area on sheet 12 in the vicinity of the graphical 
scale. - J._p-A... 

7. Show the access to the golf maintenance facility. 

8. Pull the cart path and bridge out from below the 50 foot contour possibly onto the roadway 
bridge. Provide details for the cart bridge including the area of steep slopes to be disturbed for 
the path/bridge. The cart crossing of the road to reach the 16th tee needs to be relocated above 
the reservoir -buffer. 

9. Pull one tee to the north to eliminate clearing on the south side. "" 1<. a..o .:0 

10. Provide BMP at 10-2-1. - w:.M ,o,..u"'CU.. 

11. Raise the bridge to a minimum elevation of 50. - ~-c ~ C..c..v"\AI~ ( '"'-"1) 

12. Eliminate the clearing within the reservoir buffer to the east-northeast of the tees. - Offr-A. 

Hole 11 

1. Provide approximately 200 feet of silt fence at the limit of grading to the northeast of the green. 

2. Reduce clearing on the west side of the hole at wetlands crossing. - IN J.< h..c.. ~ 

4 
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Hole 12 

1. Provide silt fence below the two eastern most tees at the limit of grading and at the edge of 
the wetlands below these same tees. 

2. Shorten cart path to the 13th tees. 

Hole 13 

1. Relocate silt fence below ST 13-2 from around the wetlands to along the edge of clearing 
extending approximately 100-150 feet northeast and about 50 feet to the south. 

2. Provide details of access to back tees across wetland area. 

3. The vegetation between tees and in the wetlands should be "wildlife" type. 

4. Eliminate the clearing within the reservoir buffer to the east and southeast of the tees. \1-i' \\ ~ ~f'-A. 

Hole 14 

1. The Narrative needs to be clarified. It states ST 14-2 will be removed upon installation of 14-
1 storm system. This probably needs to state ST 14-3. 

2. The toe of the slope below ST 14-3 needs to be protected by super silt fence upon removal of 
ST 14-3. 

3. It is unclear how the outlet forST 14-2 will function after the storm drain and fill are placed 
below the trap. 

4. Pull green further upslope and possibly consider moving entire hole to the south on ridge to 
minimize disturbance of steep slopes. 

Hole 15 

/. All silt fence used around the wetlands needs to be super silt fence. ok .. 

2. At green, remove all grading from the 50/50 buffer. Also reduce width of tee area to minimize 
clearing. No clearing is allowed below the 50 contour. 

3. Move the cart path from 15 to 16 off the steep slopes. 

Hole 16 

1. Install the fill area and pipe shown near the green to serve as a temporary sediment trap and 
include double wall inlet protection. 

2. Provide silt fence on sheet 15 from end of silt fence shown at contour 60 north along the edge 
of clearing to the silt fence just below the tees. 

5 
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Hole 17 

2. 

3. 

Hole 18 

All silt fence used around the wetlands needs to be super silt fence. 

Move the green away from steep slope area to northeast further off the steep slopes. No ~ \L ~ 
grading is to occur on these steep slopes. Eliminate all clearing below the 50 foot contour. vJc:\~ -

N th · · · cl · · " \o·-" ,... "'" ~j\J. arrow e tee area to mmumze eanng area. - Vo)' '' ~- o.;:: 

1. Relocate the entire hole to the east including the green away from the steep slope area to 
protect this sensitive area. 

2. Relocate ST 18-2 to below the edge of grading. 

3. Revise the layout of storm drain 18-2-1 and 18-3-1 to have only one pipe go over the slope. 
Recommend that this remaining pipe be installed in place of the TSD proposed for ST 18-4. 

4. Replace the silt fence to the east of ST 18-4 with DD starting at the trap and extending to 
contour 90. 

6 
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(9) Force mains designed to discharge to atmospheric 

pressure wherever this can be reasonably done; 

(10) Check-valves at selected locations in the 

forcemain system; 

(11) Expand the design process for force mains to 

include calculations related to transient pressures in 

addition to the static conditions which are normally 

considered in small force mains such as those anticipated on 

the Property; or 

(12) Spill containment berms around pump stations. 

(b) If the land conveyed to the County for the 

Reservoir pursuant to Condition 1 hereof reverts to owner 

pursuant to that condition, then owner shall no longer 

subject to any provision of Condition 8.1(a). 

(c) Where acceptable to owner, the County and the 

Service Authority, Owner shall consider the utilization in the 

construction of its sewer system of non-conventional technologies 

such as vacuum sewers and other new and improved technologies 

generally accepted by the engineering profession. 

9. Watershed Protection. 

9.1 Maintenance of BMPs. owner and/or the community 

Association shall enter into a maintenance agreement or 

agreements with the County in form and substance satisfactory to 

the County Attorney, the Owner andfor the Community Association 

27 
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providing for the necessary maintenance by the county, at the 

cost of Owner and/or the Community Association, of all stormwater 

management systems and facilities constructed by owner to 

preserve their design function. owner andfor the Community 

Association shall provide the county with access easements to all 

such stormwater management facilities. 

9.2 Reservoir Buffer. To protect more effectively 

the Reservoir and adjacent streams, owner shall establish a 

variable width buffer adjacent to the Reservoir and associated 

streams generally as shown on the Master Plan (the "Buffer"). 

The Buffer shall have a minimum width of the greater of (i) 100 

feet measured from the normal pool level of Reservoir or (ii) 50 

feet measured from the adjacent 50 foot contour line and shall 

include any additional contiguous areas with slopes of 15 percent 

or greater, unless otherwise approved by the Director of Code 

Compliance. once the Reservoir has been constructed and if the 

Reservoir has a normal pool elevation higher than the 35 foot 

contour, the Buffer shall have a minimum width of 100 feet from 

the normal pool elevation of Reservoir and shall include any 

additional contiguous areas with slopes of 15 percent or greater, 

unless otherwise approved by the Director of Code Compliance. 

The exact boundary of the Buffer shall be shown on subdivision 

and site plans for portions of the Property that include the 

Buffer. If the normal pool elevation of the Reservoir is raised, 

28 
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and application of the Buffer of a minimum width of 100 feet from 

the normal pool elevation of the Reservoir would result in the 

loss of a buildable area on any lot or parcel recorded before the 

change in the normal pool elevation of the Reservoir, then 

modifications to the width of the Buffer shall be allowed so long 

as the modification to the width of the Buffer shall be the 

minimum necessary to achieve a reasonable buildable area for a 

principal structure and necessary utilities. 

9.3 Conservation Area. owner shall establish a 

conservation area (the "Conservation Area") below the Reservoir 

dam and adjacent to Ware creek and York River. The Conservation 

Area shall include all land below the five foot contour and shall 

extend a minimum of 100 feet landward of the five foot contour 

or, at the discretion of the Director of code Compliance or his 

designee, from the edge of wetlands as shown on final subdivision 

plats or site plans, and shall include any contiguous area with 

slopes of 15 percent or greater generally as shown on the Master 

Plan, unless otherwise approved by the Director of Code 

Compliance. The exact location of the conservation Area shall be 

shown on subdivision or site plans for portions of the Property 

that include the Conservation Area. 

9.4 Use of the Buffer. (a) The Buffer shall be 

maintained undisturbed and in its natural state preserving 

existing indigenous vegetation to the maximum extent possible as 
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Worksheet For BMP Point System 
1 0 Point Analysis 

Legends at Stonehouse 
No Offsite Credit 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP 

Existing Lake 
Maintenance BMP& Hole 10 BMP 
Hole 12 and 13 BMP's 
Offsite Credit 

B. NATURAL OPEN SPACE CREDIT 

Fraction of Site 

48% 

C. TOTAL WEIGHTED POINTS 

3.36 
Structural BMP Points 

X 

BMP Points 

Fraction of 
Site SeNed 

ByBMP 

11 X 24% = 
9 X 3% = 
9 X 5% = 
0 X 71% = 

TOTAL WEIGHTED BMP POINTS: 

Natural Points for 
Open Space Credit Natural Open Space 

0.10 = 4.80 

4.80 = 
Natural Open Space Points 

Weighted 
BMPPoints 

2.64 
0.30 
0.42 
0.00 
3.36 

8.16 
Total 
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Worksheet For BMP Point System 

Legends at Stonehouse 
Allowing All Offsite Credit 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP 

Existing Lake 
Maintenance BMP& Hole 10 BMP 
Hole 12 and 13 BMP's 
Offsite Credit 

B. NATURAL OPEN SPACE CREDIT 

Fraction of 
Site SeNed 

BMP Points ByBMP 

9 X 24% 
9 X 3% 
9 X 5% 
9 X 71% 

TOTAL WEIGHTED BMP POINTS: 

Natural Points for 

= 
= 
= 
= 

Fraction of Site Open Space Credit Natural Open Space 

48% X 0.10 = 4.80 

C. TOTAL WEIGHTED POINTS 

9.26 4.80 = 
Structural BMP Points Natural Open Space Points 

Total Site = 245 acres 

Weighted 
BMP Points 

2.16 
0.30 
0.42 
6.37 
9.26 

14.06 
Total 
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Worksheet For BMP Point System 

Legends at Stonehouse 
Treating Additional 64 Acres of Golf With Structural BMP 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP 

Existing Lake 
Maintenance BMP& Hole 10 BMP 
Hole 12 and 13 BMP's 
Offsite Credit 

B. NATURAL OPEN SPACE CREDIT 

Fraction of Site 

48% 

C. TOTAL WEIGHTED POINTS 

5.22 
Structural BMP Points 

I Site = 245 acres 

X 

Fraction of 
Site SeNed Weighted 

BMP Points ByBMP BMP Points 

9 X 24% = 2.16 
9 X 3% = 0.30 
9 X 5% = 0.42 
9 X 26% = 2.34 

TOTAL WEIGHTED BMP POINTS: 5.22 

Natural Points for 
Open Space Credit Natural Open Space 

0.10 = 4.80 

4.80 = 10.02 
Natural Open Space Points Total 
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Worksheet For BMP Point System 

Legends at Stonehouse 
Adding 1 0000 acres of additional open space 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP 

Existing Lake 
Maintenance BMP& Hole 10 BMP 
Hole 12 and 13 BMP's 
Offsite Credit 

B. NATURAL OPEN SPACE CREDIT 

Fraction of Site 

99% 

C. TOTAL WEIGHTED POINTS 

0.08 
Structural BMP Points 

X 

BMP Points 

Fraction of 
SiteSeNed 

ByBMP 

11 X 1% = 
9 X 0% = 
9 X 0% = 
0 X 0% = 

TOTAL WEIGHTED BMP POINTS: 

Natural Points for 
Open Space Credit Natural Open Space 

0.10 = 9.87 

9.87 = 
Natural Open Space Points 

Weighted 
BMP Points 

0.06 
0.01 
0.01 
0.00 
0.08 

9.95 
Total 
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James City County Environmental Division 
The Legends at Stonehouse 0~ 

BMP #1 Modification Plan Review Comments 
4/17/00 

General: 

A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project. 

A standard Inspection I Maintenance agreement is required to be executed with the County for 
the BMP for this project (if one has not been executed already). - r\JJ...c) .. to c.k._ .J.c. "~ o{ .,..L...:o 

Provide evidence that any necessary wetlands permits are being pursued or have been obtained 
for this project. Note 5 of the construction sequence indicates that work will be done in the 
wetlands while the plan view indicates no work in the wetlands. Please clarify. 

Chesapeake Bay Preservation: 

~ Water Quality Volume. The calculations for the water quality volume are based on a watershed 
of 144 acres while the drainage area for the pond used in the routing calculations is 100 acres. 
Please explain why there is a difference in the area. 

Erosion & Sediment Control Plan: 

t;Y Temporary Stockpile Areas. Show any temporary soil stockpile, staging and equipment storage 
areas and required erosion and sediment control measures or indicate on the plans that none are 
anticipated for the project site. 

~ Offsite Land Disturbing Areas. Identify any offsite land disturbing areas (borrow, waste, 
disposal sites, etc.) and required erosion and sediment control measures or indicate on the plans 
that none are anticipated for this project. 

~ Outlet Protection. For the stilling basin, specify riprap thickness in accordance with requirements 
of the VESCH, Minimum Standards 3.18 and 3.19. 

Stormwater Management I Drainage: 

Pond Tail water. Tail water conditions directly downstream of the SWM/BMP facility were not 
considered in the pond hydraulics and routings. Please evaluate the potential for a tailwater 
condition at the pond outlet and subsequent effects to the pond's outlet discharges and design 
water surface elevations. 

Emergency Spillway. Change the lining of the emergency spillway outlet channel from EC-2 to 
an EC-3 liner. 

Pipe Material. ACMP is not to be used in a permanent basin for the riser or barrel pipe. Use 
either concrete or HDPE pipe for the barrel. If concrete is chosen, specify watertight reinforced 

(~ 1--\ ;d-':. e:...e-. ~ h t S -- ·;.-h \\ < 'lll.J..o( Page 1 of 2 
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concrete pipe meeting the requirements of ASTM C361for the pond outlet barrel. IfHDPE is 
used, provide storm drain pipe specifications or reference the appropriate VDOT Road and 
Bridge Standards section for corrugated polyethylene pipe as intended for use at the site. Provide 
a typical bedding and installation detail and indicate minimum cover requirements during 
construction and the allowable maximum height of final and temporary cover for the class of pipe 
selected. However, the riser should not be made ofHDPE. 

,)--r. Anti-Vortex/Trash Rack Device. Provide an access hatch in the top of the device for 
maintenance access. 

~ Low Flow Orifice Protection. Provide a non-clogging, cage-type trash rack or grille for the two 
low flow rectangular orifices provided in the riser. 

\]..Y.' Pond Drain. Provide a pond drain and valve system that is capable of completely or partially 
draining the entire facility within 24 hours for future maintenance purposes. 

W. Pond Side Slopes. Increase the pond side slopes so that the total of the front and back side slopes 
is 5:1. 

Page 2 of 2 
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