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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

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

LISTED BELOW,

BMP NUMBER: WC049

DATE VERIFIED: July 17,2012

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh

Leaty Hadcn @J/,

LOCATION: WILLIAMSBURG, VIRGINIA
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Stormwater Division

MEMORANDUM

DATE:  March 12,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Tina Cantwell, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: WC049
PIN: 0530100004
Subdivision, Tract, Business or Owner

Name (if known): Tradition Golf Club (The) at Stonehouse
Property Description: BMP #2 (Lake) SW Clubhouse & Park Area
Site Address 9700 Mill Pond Road

Box 13 Drawer: 9
Agreements: (in file as of scan date) Y Book or Doc#: 420 Page: 712

Comments
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TN DECLARATION OF COVEIQJ%@I‘—] 2 PABH;KES 63

. INSPECTION/MAINTENANCE FF CONTRO
017615 CE OF RUNOFF C L FAC“JTY\)D
THIS DECLARATION. made this __17¢h day of _gctobex 49 04
between Legends of“Virginia, LC

_, and all successors in interest. hereinafter reterred
10 as the "COVENANTOR(S)," vwner(s) of the following property: Legends_at

Stonehouse Golf Course 245 A Fito JCG2. 33 A Sro~edovie
Dreap Booy Numgeg 420  Pace i
and James City County, Virginia. hereinafter referved to as the "COUNTY."

WITNESSETH:

We, the COVENANTQR(S), with fuli authority to execute deeds, mortgages, other

covenants, and all rights, titles and interests in the property described above, do hereby covenant
with the COUNTY as follows:

. The COVENANTOR(S) shall provide maintenance for the runoff control facility,
hereinafter referred 1o as the "FACILITY," located on and serving the above-described property
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 or special assessments

against all present or subsequent owners of property served by the FACILITY to ensure that the
FACILITY is properly maintained.

3 The COVENANTOR(S) shail provide and maintain perpeiual access from public
right-of-ways to the FACILITY for the COUNTY its agcnt and its contractor,
4, "‘!*e COVENANTOR{(S) stait grant the LOUNTY its agent and its contractor a

right of entry to the FACILITY for the Jurpose of inspecting, operating, installing, constructing,
reconstructing, maintaining or repairing the FACILITY.

5. If, after reasonabie noiice 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 exccutive regulations, the COUNTY may perform all necessary repair or maintenance

work, and the COUNTY may assess the COVENANTOR(S) and/or all property served by the
FACILITY for the cost of the work and any applicable penalties.

6. The COVENANTOR(S) shall indemnify and save the COUNT.Y harmless frf)m
any and all claims for damages to persons or property arising from the installation, construction,
maintenance, repair, operation or use of the FACILITY.

1. The COVENANTOR(s) shall promptly notify the COUNTY _whcn the
COVENANTOR(S) legaily 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 parties.

8. The covenants contaired_herein shail run with the land and shall bind the
COVENANTOR(S) and the COVENANTOR(S)’ heirs, executors, administrators, successors and
assignees, and shall b'nd all presen arc subsequent owners of property served by the FACILITY.

S. This DECLA . ATICN shall be recorded in the County Land Records.
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GEOTECH NOTES

1D ) AS THE EARTHWORK WILL REQUIRE DISTURBANCE TO THE EXISTING
EMBANKMENTS, THE CONTRACTOR SHOULD BE PREPARED TO LOWER THE
IMPOUNDMENT POOL LEVEL BY AT LEAST 5 OR & FEET IN THE CASE OF AN
EMERGENCY. IN ORDER TO DRAN THE LAKE TO A SUFFICIENT LEVEL TO BEGIN
CONSTRUCTION, A TEMPORARY STILLING BASIN SHOULD BE PROVIDED AND THE
PONDS PUMPED DOWN BY MECHANICAL MEANS. THE PUMPS SHOULD OPERATE
WITH SUFFICIENT DURATION AND FREQUENCY SUCH THAT WATER LEVELS
REMAIN GENERALLY CONSTANT. AS THE HORIZONTAL PIPE OF THE NEW
SPILLWAY FOR THE DRIVING RANGE LAKE WILL BE ROUGHLY & FEET BELOW
THE EXISTING TOP OF DAM. POOL ELEVATION CHANGES OF AT LEAST 4 TO 6
FEET WILL BE REQURED DURING CONSTRUCTION.

2) ANTI-SEEPAGE COLLARS SHOULD BE EMPLOYED ON NEW SPILLWAY
STRUCTURES.

3) S0LS USED TO CONSTRUCT THE NEW EMBANKMENTS SHOULD CONSIST OF A
SO MATERIAL, FREE OF ORGANICS AND DEBRIS., CLASSIFIED AS SM. SC. CL OR
ML WHICH CONTANS NO LESS THAN 157 PASSING THE NO. 200 SIEVE. SUCH
SOILS SHOULD BE AVAILABLE FROM LOCAL. ON-SITE SOURCES.

4) PREPARATION OF THE EMBANKMENTS FOR FILL PLACEMENT SHOULD
INCLUDE CUTTING OF ALL TREES WITHIN THE FILL AREA. TREES SHOULD BE
CUT FLUSH TO THE GROUND SURFACE. AS STUMP REMOVAL WOULD LIKELY
CAUSE MORE POTENTIAL DAMAGE TO THE DAM THAN THE PRESENCE OF
ROTTING STUMPS WITHIN THE ENCAPSULATED EMBANKMENT, THE COMPLETE
REMOVAL OF STUMPS IS NOT RECOMMENDED. THE CONTRACTOR SHOULD BE
PREPARED TO EXCAVATE STUMPS FROM LARGER.TREES (GREATER THAN 8
INCHES IN DIAMETER 4 FEET ABOVE THE GROUND) SHOULD THESE STUMPS BE
LOCATED LESS THAN 4 FEET FROM THE FINAL EMBANKMENT SURFACE

MEASURED HORIZONTALLY.

5) STRIPPING SHOULD INCLUDE REMOVAL OF ALL TOPSOIL AND BRUSH
VEGETATION FROM AREAS OF FILL PLACEMENT.

G) FILL SHOULD BE PLACED AND COMPACTED IN MAXIMUM 10 INCH
HORIZONTAL LIFTS, MEASURED LOOSE. TO PROVIDE FOR HORIZONTAL

COMPACTION, THE UPSTREAM AND DOWNSTREAM FACE OF THE DAM WILL
REQURE NOTCHNG BY EXCAVATING SOIL AT TOE OF PROPOSED FILL

TO PROVIDE FOR A BENCH ON’WI’IIC‘H TO COMPACT SUBSEQUENT 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 REQURED. AND ANY FILL PLACED AND COMPACTED
BEYOND THE DESIGN ZONE OF THE NEW FILL CAN BE REMOVED AND REUSED
ELSEWHERE.

7> ALL SOFT ORGANIC‘SEDIMENT SHALL BE REMOVED ON UPSTREAM FACE OF
DAM. '
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82 ALL EXISTING DAM SURFACES, HORIZONTAL OR OTHERWISE, ON WHICH FILL
I5 TO BE PLACED SHOULD BE SCARIFIED TO A DEPTH OF AT LEAST 4 INCHES
PRIOR TO FILL PLACEMENT.

9 ALL FILL SHOULD BE PLACED IN MAXIMUM 10 INCH LOOSE, HORIZONTAL
LIFTS AND MECHANICALLY G.OMPACTED TO A DRY DENSITY OF AT LEAST 957

OF THAT SOILL STANDARD FPROCTOR MAXIMUM DRY DENSITY (ASTM D698). N
ORDER TO PROPERLY ACHIEVE COMPACTION OF THIS SOIL. THE SOL SHOULD BE
BROUGHT TO WITHIN +/-47Z OF OPTIMUM PRIOR TO COMPACTING.

103 LOCAL BORROW ©CILS AVALABLE FOR USE IN DAM REHABILITATION ARE
PRIMARILY GRANULAR IN NATURE. AND A DRUM ROLLER WOULD PROBABLY BE
BEST SUITED FOR THIS COMPACTION. VIBRATORY COMPACTION CAN BE
UTILIZED ON THE EMBANKMEINT AND WILL ENHANCE THE COMPACTION

EFFORT; HOWEVER. DEPENDING ON THE SIZE OF THE ROLLER USED. PROBLEMS
WITH SOIL STABILITY AND MOISTURE COULD OCCUR. AND THE VIBRATORY
RESULTS SHOULD BE CLPE&ELY MONITORED FOR POTENTIALLY DESTABILIZING
EFFECTS. SHOULD SLOUGHING OR EXCESSIVE VIBRATION BE OBSERVED
DURING VIBRATORY COMPAC.TION. THE VIBRATORY EFFORT SHOULD BE

CEASED. SHOULD CLAYEY SOLS BE USED AS BORROW. A SHEEPS FOOT OR
SIMLAR COMPACTIVE MACHNERY WOULD BE REQURED FOR ADEQUATE

COMPACTION.  CLAYEY S0I.S SHOULD NOT BE COMPACTED WITH SMOOTH
DRUM ROLLERS AS THESE TEND TO CREATE SEEPAGE PLANES ALONG EACH
LIFTS COMPACTED SURFACE.

- 11> DAM EMBANKMENTS SHOULD BE PROTECTED FROM EROSION DUE TO WAVE

ACTION AND SURFACE RUNOFF. ON THE UP AND DOWNSTREAM FACES. SLOPE
PROTECTION SHOULD BE ATTANED BY SEEDING WITH HEAVY GRASS. IF
CONSTRUCTION. OCCURS DURING A PERIOD NOT CONDUCIVE TO  RAFID
VEGETATIVE GROWTH, A TEMPORARY SYNTHETIC STABLIZATION MATTING

- COULD BE USED TO COVER THE SLOPE. TREES SHOULD NOT BE PLANTED ON

DAM EMBANKMENTS.

12) ROUTINE MANTENANCE SHOULD BE PROVIDED FOR THE DAMS. THIS
SHOULD INCLUDE ANNUAL INSPECTIONS FOR REMOVAL OF BUSHES AND TREES,
FILLNG OF ANMAL BURROWS. INSPECTION FOR SURFACE EROSION OR
VERTICAL CRACKS AND SEEPAGE WITHIN OR ABOVE THE TOE.

13> A REPRESENTATIVE OF THE SOLS ENGINEER SHOULD BE CALLED ON TO
PERFORM CRITICAL SITE INSPECTIONS. THESE SHOULD INCLUDE, BUT NOT
NECESSARLY BE LIMITED TO+= INSPECTION OF SOIL MATERIALS FOR USE IN DAM
REHABLITATION FOR CONFORMANCE TO THE SPECIFICATIONS; OBSERVATION

OF STRIPFED SUBGRADE SURFACES PRIOR TO FILL PLACEMENT; DELINEATION

OF SEEPAGE DRAN IF REQUIRED; COMPACTION TESTING OF SOL 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; OBOERVATION OF FINISHED EMBANKMENT GRADES FOR

SIGNS OF SEEPAGE OR EROYSION.

BASIN HYDROLOGY

* DA CN T
Basin Characteristics - . acres hours
Pre-development 37 o7 0.83
Fost-development 44 79 0.62

46.75 ft (mobd
4150 ft CmsD

Top of Dam Elevation
Normal Pool Elevation

Hydrologic Summary 2-yr 10-yr 100~-yr
cfo cfs cfo

Pre-development 19 52 101
Proposed Condition Unrouted 57 124 204
Pre~development Routed 2 32 62
Proposed Condition Routed 2 19 100

Routed Elevations Pre-development

42.43 £t CmsbD

4293 ft (msb
43.35 ft (msh

Post -development
43.84 ft (msh

45.1 ft CmsbD
4579 ft Cmsld

2-yr Elevation
10-yr Elevation
100-yr Elevation

* OEE MASTER STORMWATER PLAN (SHEET 4D
FOR EXTENT OF BMP DRAINAGE AREA
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STILLING BASIN DETAIL
PLAN VIEW

SCALE: 1 IN, = 10 FT.

NST COLLAR WTH

TIONS vmmﬂ %Lﬁzmrm o[? gmuge GAGE AS THE
CORRUGATED METAL ///ii*—omwms
ANTI-SEEP COLLAR b Al o7

4
T

-~ N SLOTIED HOLES
CONTNUOUS WELD AT 87 CC.

2

= 12° M,
EMBLED
ELEVATION OF UNASSEMELED COLLAR 3. UNASSEMBLED COLLARS SHALL BE MARKED,BY
NOTES FOR COLLARS: Fﬁlgg'nc. OR TAGGING TO IDENTIFY MATCHNG
1. ALL MATERIALS TO BE N ACCORDANCE WITH 4. THE LAP BETWEEN THE TWO HALF SECTIONS
CONSTRUCTION AND CONSTRUCTION MATERIAL AND BETWEEN THE PIPE AND CONNECTING BAND wrw BOTH SDES
SPECIFICATIONS. SHALL BE CAULKED WITH ASPHALT MASTIC AT OERUGATED FETAL
2. WHEN SPECFED ON THE PLANS. COATNG OF TME OF NSTALLATION. ! 0 10
COLLARS SHALL BE N ACCORDANCE WITH 5. EACH COLLAR SHALL BE FURNISHED WATH TWO Cf“ R
CONSTRUCTION AND CONSTRUCTION MATERIAL 1/2° DIAMETER RODS WITH STANDARD TANK SECTION B-B
SPECIFICATIONS. LUGS FOR CONNECTNG COLLARS TO PPE. SELHON DD

HELICAL PIPE
ANTI-SEEP COLLAR

WELD 1 1/8° x 1 1/8° x 1 1/8* ANCLES TO COLLAR OR BXND A 90
ANCLE 1 1/8° WDE AS SHOWN N DRAWHG.

| e NOTE FOR BANDS AND COLLARS:
HODIFICATIONS OF THE DETALS
SHOWN MAY BE USED PROVIDNG
1 e FQUAL WATERTIGHTNESS 5
MANTANED AND DETALED

SIZE AND SPACNG OF SLOTIED
OPENNGS SHALL BE THE SAME
AS SHOWN FOR CM COLLAR,

USE RODS AND LUGS TO GLAMYP
BANDS SECURELY TO PIPE.

12" Hi DRAWNGS ARE SUBMTTED AND
APPROVED BY THE ENGHEER PRIOR
TO DELIVERY.
AN < BAND OF
NG /“ HELICAL PPE
N
Nl BT s Lo ™
y . ROD AND LUG Wi A CoN WELD.

ISOMETRIC VIEW

SLOTTED HOLES, AND) NOTES, SEE DETALS ABOVE.

NOTE: TWO OTHER TYPES OF ANTI-SEEP COLLARS ARES

1. CORRUGATED METAL, SMLAR TO UPPER, EXCEPT SHOP
WELDED TO A SHORT CAFT.) SECTION OF THE FPE AND
CONNEGTED WITH CONNEGTING BANDS TO THE FWE.

2. CONCRETE, SiX NCHES THICK FORMED AROUND THE PIPE
WITH #3 REBAR SPACED 15° HORIZONTALLY AND VERTICALLY.

FETAL COLLAR TO BE
/ WELED' 10 CENTER OF

PARTIAL ELEVATION
REF: ENGR. FELD MANUAL

DETAIL: METAL ANTI--SEEP
COLLAR'S NTS

NOTE: FOR DETALS, OF FABIRICATICN DIMENSIONS, MNMUM GACES.

ELEV.= FT. (MSLD

55

50

30

ELEV.= FT. (MSL)

SCALE: 1 IN. = 20 FT. HORIZONT \L

45 -

40

— Wt it it ey e

40

we ~t—— TOP OF DAM ELEV.= {6.75 FT. CMSLD

APPROXMATE LIMTS
OF EXISTING WETLAND:

o))
O,

EMBANKMENT NOTCHED FOR HORIZONTAL
COMPACTION SURFACE

ELEV.= FT. (MSLD
O
O

SCALE: 1 IN. 1O FT. HORIZONTAL

DAM SECTION A - A

1N 5 FT. VERTICAL

OF PROPOSED DAM ELEV 46 75 FT CMSL)

PROVIDE FLL Ol Z I

: OE_EX'&III:{G

MEFCENG (SPLLWAY

(> TTTCRESIELEV= 451 FT. (MSL)

LENGTH & 40 FT.

PRINCIPAL SPILLWAY-— | |- i B e o N e o B 1 G B O 4

FROVDE. 24 I ACFP—2 RISt 17— | — e 1 e s | e s | . b

CRELT eV a4 F o0 SR e e o et e bl e
L R B e I e B R B BE N

PROVIDE 8 IN. DIA. ORFICE R . CRISIER ., |

o ELEV.= 415 FT, (MSL) ,

PROVIDE 18_IN, ACMP~2 OUTLET BARREL

NV UP = 37 FT. (MsL)

NV DN=36.75 FT. (M)

DAM SECTION B - B’
1IN. =5 FT. VERTICAL

PRINCIPAL SPILLWAY

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

CREST ELEV= 44 FT. (MSL)

SEE SHEET 19 FOR ANTI-VORTEX COLLAR DETAL

<7 100-1R ELEV=45.78 FT. (M5L)

EXISTNG RADE

L] """;A,F’PR(DXIMATE LOCATION
«v-@F EXISTING LAKE BOTTOM

PROVIDE. 8 IN. DIA. ORIFIGE e ELEV= 415 FT. (MSL)

PROVIDE 4 FT. X 4 FT. ANTI- SEEP COLLAR
SEE DETAL

. ST”_LINC‘ BASIN e e
SEE DEETAIL

i I-
| Revsnpne

SCALE: 1 IN.
1IN,

—' EMBAM MENT NOTCHED FOR HORIZONTAL
"' GOMP, STION SURFACE

INV UP= 37 FT. (MSLD
INV DN= 36.75 FT. (MSLD

10 FT. HORIZONTAL
S FT. VERTICAL

"DAM SECTION G - C*

PROVIDE 18 IN. AFMP 2 BARREL

REVISIONS:
DATE

6/26/95) ADDED TO MAINTENANCE FACILITY

DATE

PLANS. SHEET NUMBER CHANGED

10 6.

TAKEN FROM PLAN SET s-34-45

>

N

Environmental Consultants

ILLIAMSBURG ENVIRONMENTAL GROUP, INC.

516=B South ‘Hem:y.‘StrAeet,; Vﬁlliajmsburg, Virginia 23185

_.(394) 220-6869 j
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RRIGATION INTAKE STRUCTURE
WITH PUMP HOUSE “ ™ >, ™

EXISTING LAKE NORMAL POOL ELEV= 415 FT. (MSLD

TIE ROAD INTO EXISTING GRADE
WITH 157 MAX. SLOPE

ngovmﬁ J40FT. LONG
MERGENCY, SPILLWAY
. CREST; ELKV - 45 FT. (MSL)

- TOF OFYSLOPE TO OCCUR

VAT WETLANDS EDGE
¥ NQ/WORK TO OCCUR
WITHIN LIMTS OF

v JURISDIGFIONAL WETLANDS
BELOW DAY

t.
NV

REMOVE EXISTING 12 IN. CMP AND REPLACE
WITH NEW PRINCIPAL SPILLWAY : - ¥
PROVIDE 24IN. ACMP-2 RISER WITH 3G IN. ANTI- VOETEX Y/
COLLAR CREST ELEV= 44 FT. (MSLY-
PROVIDE GIN. DIA. ORIFICE e ELEV= 412 FT. CMSLY
45

&V

//
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®

PLAN VIEW
GEOTECH NOTES

1D ) AS THE EARTHWORK WILL REQURE DISTURBANCE TO THE EXISTING
EMBANKMENTS, THE CONTRACTOR SHOULD BE PREPARED TO LOWER THE
IMPOUNDMENT POOL LEVEL BY AT LEAST 5 OR & FEET IN THE CASE OF AN
EMERGENCY. IN ORDER TO DRAN THE LAKE TO A SUFFICIENT LEVEL TO BEGN
CONSTRUCTION. A TEMPORARY STILLING BASIN SHOULD BE PROVIDED AND THE
PONDS PUMPED DOWN BY MECHANICAL MEANS. THE PUMPS SHOULD OPERATE
WITH SUFFICIENT DURATION AND FREQUENCY SUCH THAT WATER LEVELS
REMAIN GENERALLY CONSTANT. AS THE HORIZONTAL PIPE OF THE NEW
SPILLWAY FOR THE DRIVING RANGE LAKE WILL BE ROUGHLY & FEET BELOW
THE EXISTING TOP OF DAM. POOL ELEVATION CHANGES OF AT LEAST 4 TO 6
FEET WILL BE REQURED DURING CONSTRUCTION.

2) ANTI-SEEPAGE COLLARS SHOULD BE EMPLOYED ON NEW SPILLWAY
STRUCTURES.

3) SO0LS USED TO CONSTRUCT THE NEW EMBANKMENTS SHOULD CONSIST OF A
SOIL MATERIAL. 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 SHOULD BE AVAILABLE FROM LOCAL. ON-SITE SOURCEOS.

4) PREPARATION OF THE EMBANKMENTS FOR FILL PLACEMENT SHOULD
INCLUDE CUTTING OF ALL TREES WITHIN THE FILL AREA. TREES SHOULD BE
CUT FLUSH TO THE GROUND SURFACE. AS STUMP REMOVAL WOULD LIKELY
CAUSE MORE POTENTIAL DAMAGE TO THE DAM THAN THE PRESENCE OF
ROTTING STUMPS WITHIN THE ENCAPSULATED EMBANKMENT, THE COMPLETE
REMOVAL OF STUMPS 1S NOT RECOMMENDED. THE CONTRACTOR SHOULD BE
PREPARED TO EXCAVATE STUMPS FROM LARGER TREES (GREATER THAN 8
INCHES IN DIAMETER 4 FEET ABOVE THE GROUND) SHOULD THESE STUMPS BE
LOCATED LESS THAN 4 FEET FROM THE FINAL EMBANKMENT SURFACE

MEASURED HORIZONTALLY.

5) STRIPPING SHOULD INCLUDE REMOVAL OF ALL TOPSOIL AND BRUSH
VEGETATION FROM AREAS OF FILL PLACEMENT.

G) FILL SHOULD BE PLACED AND COMPACTED IN MAXIMUM 10 INCH
HORIZONTAL LIFTS. MEASURED LOOSE. TO PROVIDE FOR HORIZONTAL

COMPACTION, THE UPSTREAM AND DOWNSTREAM FACE OF THE DAM WILL
REQUIRE NOTCHING 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 THE NEW FILL EQUALS THE
HORIZONTAL COMPAGTION SURFACE WIDTH, THIS EXCESS FILL PLACEMENT
FFFORT WOULD NOT BE REQURED. AND ANY FILL PLACED AND COMPACTED
BEYOND THE DESIGN ZONE OF THE NEW FILL CAN BE REMOVED AND REUSED
ELSEWHERE.

70 ALL SOFT ORGANIC SEDIMENT SHALL BE REMOVED ON UPSTREAM FACE OF
DAM.
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8) ALL EXISTING DAM SURFACES. HORIZONTAL OR OTHERWISE. ON WHICH FILL
IS TO BE PLACED SHOULD BIE SCARIFIED TO A DEPTH OF AT LEAST 4 INCHEOS
PRIOR TO FILL PLACEMENT.

9> ALL FILL SHOULD BE PLACED IN MAXIMUM 10 INCH LOOSE. HORIZONTAL
LIFTS AND MECHANICALLY COMPACTED TO A DRY DENSITY OF AT LEAST 957

OF THAT SO STANDARD PROCTOR MAXIMUM DRY DENSITY (ASTM DG48). N
ORDER TO PROPERLY ACHIEVIE COMPACTION OF THIS SOIL. THE SOIL SHOULD BE
BROUGHT TO WITHN +/-47Z OF OPTIMUM PRIOR TO COMPACTING. '

10) LOCAL BORROW SOILS AVAILABLE FOR USE IN DAM REHABILITATION ARE
PRIMARILY GRANULAR IN NATURE, AND A DRUM ROLLER WOULD PROBABLY BE
BEST SUITED FOR THIS COMPACTION. VIBRATORY COMPACTION CAN BE
UTILIZED ON THE EMBANKMENT AND WILL ENHANCE THE COMPACTION

EFFORT; HOWEVER, DEPENDING ON THE SIZE OF THE ROLLER USED. PROBLEMS
WITH SOl STABILITY AND MOISTURE COULD OCCUR. AND THE VIBRATORY
RESULTS SHOULD BE CLOSELY MONTORED FOR POTENTIALLY DESTABILIZING
EFFECTS. SHOULD SLOUGHING OR EXCESSIVE VIBRATION BE OBSERVED
DURING VIBRATORY COMPAGTHON. THE VIBRATORY EFFORT SHOULD BE

CEASED. SHOULD CLAYEY SO0LS BE USED AS BORROW. A SHEEPS FOOT OR
SIMLAR COMPACTIVE MACHINERY WOULD BE REQURED FOR ADEQUATE

COMPACTION. CLAYEY SOILS SHOULD NOT BE COMPACTED WITH SMOOTH
DRUM ROLLERS AS THESE TEND TO CREATE SEEPAGE PLANES ALONG EACH
LIFTS COMPACTED SURFACE.

11D DAM EMBANKMENTS SHOULD BE PROTECTED FROM EROSION DUE TO WAVE
ACTION AND SURFACE RUNOFF. ON THE UP AND DOWNSTREAM FACES. SLOPE
PROTECTION SHOULD BE ATTAINED BY SEEDING WITH HEAVY CRASS. 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.

120 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 SURFACE EROSION OR
VERTICAL CRACKS AND SEEPAGE WITHIN OR ABOVE THE TOE.

13) A REPRESENTATIVE OF THE SOLS ENGINEER SHOULD BE CALLED ON TO
PERFORM CRITICAL SITE INSPECTIONS. THESE SHOULD INCLUDE. BUT NOT
NECESSARILY BE LIMTED TO: INSPECTION OF SOIL MATERIALS FOR USE IN DAM
REHABILITATION FOR CONFORMANCE TO THE SPECIFICATIONS; OBSERVATION

OF STRIPPED SUBGRADE SURFACES PRIOR TO FILL PLACEMENT; DELINEATION

OF SEEPAGE DRAN IF REQURED; COMPACTION TESTING OF SOL 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; OBSERVATION OF FINISHED EMBANKMENT GRADES FOR

SIGNS OF SEEPAGE OR EROSION.

BASIN HYDROLOGY

* DA CN Tc
Basin Characteristics acres hours
Pre-development 37 o7 0.63
Post-development 44 79 0.62

40.75 ft Cmsh
41.50 ft (msb

Top of Dam Elevation
Normal Pool Elevation

Hydrologic Summary 2-yr 10-yr 100-yr
cfo cfeo cfe

Pre-development 19 52 101
Proposed Condition Unrouvted 57 124 204
Pre-development Routed 2 32 82
Proposed Condition Routed 2 19 100

Pre-development

4243 ft (meb
42.93 ft (meb
43.35 ft (msb

Post-development

4384 ft (msD
451 ft (mebd
4579 £t (mel)

Routed Elevations

2-yr Elevation
10-yr Elevation
100~-yr Elevation

* SEE MASTER STORMWATER PLAN CSHEET 4)
FOR EXTENT OF BMP DRAINAGE AREA
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W pbdon chnTROY STONE | f )
% e S

R | -

004'9

STILLING BASIN DETAIL
PLAN VIEW

SCALE: 1 IN. = 10 FT.

INOTALL COLLAR WITH

CORRUGATIONS VERTICAL \ COLLAR TO E Of “ME GAGE AS THE
FIPE WITH WHICH IT |
CONTINUOUS WEL
'y

V2 x 2° SLOTTED HOLES FCR
3/8° DIAMETER BOLTS.

CORRUGATED METAL
ANTI-SEEP COLLAR

/*‘*“’ N

- f—- I + Tl N
SLOT_TED HOLES
L—commous WELD AT 8 LL.
12° MN.
5-4—1 -
ELEVATION OF UNASSEMBLED COLLAR
3. UNASSEMBLED COLLARS SHALL BE MARKED BY
NOTES FOR COLLARS: PANTNG. OR TAGGNG TO IDENTIFY MATCHNG
1. ALL MATERALS TO BE N ACCORDANCE WITH 4. THE LAP BETWEEN THE TWO HALF SECTIONS
CONSTRUCTION AND CONSTRUCTION MATERIAL AND BETWEEN THE PIPE AND CONNEGTING BAND ; WELD BOTH SDES
SPECIFICATIONS. SHALL BE CAULKED WITH ASPHALT MASTIC AT , 1D HETAL
2. WHEN SPECIFED ON THE PLANS, COATNG OF TME OF NSTALLATION. RV SES
COLLARS SHALL BE M ACCORDANCE WITH 5. EACH COLLAR SHALL BE FURNISHED WITH TWO CENTER OF BAND
CONSTRUCTION AND CONSTRUGTION MATERIAL 1/2° DIAMETER RODS WITH STANDARD TANK SECTION
SPECIFICATIONS. LUGS FOR CONNECTNG COLLARS TO PPE. SECTION B-B
WELD 1 178" x 1 /8" x 1 I/8 ANGLES TO COLLAR OR BENID A 90"
SZE AND SPACNG OF SLOTTED RIGLE 1 176" WDE A5 SHOWN N DRAWHG:
OPENNGS SHALL BE THE SAME
. . NOTE FOR BANDS AND COLLARS:
AS SHOWN FOR (1 COLLAR HODIFICATIONS OF THE DETALS
USE RODS AND LUGS TO QLA I/ SHOWN MAY BE USED PROVIDNG
BANDS SECURELY TO PIPE. i /8 EQUAL WATERTIGHTNESS 15
IS¢ FIANTANED AND DETALED
2 DRAWNGS ARE SUBMTTED AND
APPROVED BY THE ENGMEER PRIOR
D 10 DELVERY.
d :< N 4
SHEET XETAL COAR St e SO m
>\ N ROD AND LUG WELDED WITH A CONTRIOUS WELD.

ISOMETRIC VIEW
NOTE: FOR DETALS OF FABRIGATION DIMENSIONS, MNMUM GAGES,
SLOTTED HOLES. AND MOTES. SEE DETALS ABOVE.

NOTE: TWO OTHER TYPES OF ANTI-SEEP COLLARS ARE:

1. CORRUGATED METAL. OMLAR TO UPPER. EXCEPT SHOP
WELDED TO A SHORT C4FT1.) SECTION OF THE PIPE AND
CONNECTED WITH CONNECTING BANDS TO THE PIPE.

2. CONCRETE. 9IX INCHES THICIK FORMED AROUND THE PIPE
WITH #3 REBAR SPACED 1%° HORIZONTALLY AND VERTICALLY.

/—— FETAL COLLAR TO BE
WELDED TO CENI'ER of
HELICAL PPE

PARTIAL ELEVATION
REF+ ENGR. FELD MANUAL

DETAIL: METAL ANTI-SEEP
COLLAR™S

NTS

50
§7 (OOR ELEVad5T8 F1. (HoL> s~ TOP OF DAM ELEV.= 46.75 FT. (ML)
45
37 NORMAL POOL ELEV= 415 FT. (MSL) _
L RORTAL TOOL EE M T T ‘ _APPROXMATE LIMTS
40 OF EXISTING WETLAND
35 Yo
— hpes
X)) -
> .
() e
=30 T B
n EMBANKMENT NOTCHED FOR HORIZ ONTAL
> COMPACTION SURFACE
—ed
(T
SCALE: 1 N. = 1O FT. HORIZONTAL . . DAM SECTION A - A
1IN. =5 FT. VERTICAL

50

TOP OF PROPOSED DAM

ELEV=

4675 FT. (ML L

PROVIDE FILL_ON R L
_C EXﬂNG /=

a5 o o oS

(MSLD

PRINCIPAL SPILLWAY-

s PROVIDE 2 A [SER
DO-—WIH ANTI= ORTFQME OLL& -
CREST ELEV= 44 FT. (MSL)

PROVIDE 8 IN. DIA. ORIFICE
e ELEV.= 415 FT. (MSL)
PROVIDE 18 IN. ACMP-2 OUTLET BARREL
INV-UP = 37 FT. (MSLD

INV DN=36.75 FT. (MSL)

SCALE: 1 IN. = 20 FT. HORIZ

ELEV.= FT

TEMERG RGENG-Y SPLLWAY
STELEV= 451 FT. (MSL)
LENGTH 40 FT.

| APPRo’xiMATE LOCATION
OF_EXISTNG. LAKE BOTTON

PROVIDE 12IN. CRUSHER
RUN LEVELING COURSE

ONTAL DAM SECTION B - B

1IN. =5 FT. VERTICAL

55

50

\/ 100-TR ELEV= 45 78 FT. (MSLD

45

ELEV.= FT. (MSLD

i

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

WC 047

:EMBANKMENT NOTCHED FOR HORIZONTAL

PRINCIPAL SPILLWAY

PROVIDE 24 IN. ACMP-2 RISER WITH ANTI-VORTEX COLLAR
CREST ELEV= 44 FT. (MSLD

PROVIDE & IN. DIA. ORIFICE e ELEV= 415 FT. (MSL)

SEE OHEET 19 FOR ANTI-VORTEX COLLAR DETAL

TOP OF DAM ELEV.= 4675 FT. (MSL)

PROVIDE 4 FT. X 4 FT. ANTI-SEEP COLLAR
SEE DETAL

STILLING BASIN
SEE DETAL

:-_—*' EROﬁf@N 6®NTR©L sToNE—

PROVIDE 18 IN. ACMP;Z BARREL
INV UP= 37 FT. (MSL)
INV DN= 306.75 FT. (MSL)

COMPACTION SURFACE

DAM SECTION C - C’

REVISIONS:
DATE DATE
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BASIN HYDROLOGY 50 S | g
TIE ROAD INTO EXISTING GRADE * DA CN Tc © o
WITH 157 MAX. SLOPE = IS | e
Basin Characteristics acres hours _ <t —_ B
JOOTR ELEV=4578 FT. (oL —\ TOP OF DAM ELEV.= 46.75 FT. (MSL) E 5| &
Pre-development 37 67 0.83 45 = g g g
, Z, © Eo
- Post-development 44 79 0.2 = ~  :>.:..
W N/ NORMAL POOL ELEV= 415 FT. (M5L GRESY <A [N s I i b O St ) S i;i 8. _g
Top of Dam Elevation 4675 Ft Cmed = SRS I SEEN e et z || ¢ E
Normal Pool Elevation 4150 ft (msD) 40 | = el |2
_ EXISTING GRADE < g g
N Uij Hydrologic Summary 2-yr 10-yr  100-yr g & 5
\\\“ < cfs cfs cfs 3 E _ 5&
| | Pre-development 19 52 101 35 < = | &1l | &
Proposed Condition Unrouted 57 124 204 ~ 7 5 L =
o | Pre-development Routed 2 32 82 ) VAR - - E
T Proposed Condition Routed 2 19 100 > P - A
RRIGATION INTAKE STRUC TURE-———— / N W] ‘ 7 | &
WITH PUMP HOUSE = - * o L_: 20 e - . | :,g
. PROVIDE 4OFT. LONG ' IR B
N - EMERGENCY. SPLLWAY 1} EMBANKMENT NOTCHED FOR HORIZONTAL
PR E5T;'EL,EV?U745-1 FT (MSL) Pouted Elevations Pre-development Post -development u>_x COMPACTION SURFACE k
PRy 2-yr Elevation 42.43 £t (msh 4384 ft (msD i
Y
£ 7 A / \\i/
R NN 10-yr Elevation 4293 ft (meb 451 ft Cmeb
o !“i-j.. \;i.l L] —
A A 100-yr Elevation 43.35 ft (msD 45.79 Ft (msh OCALE: 1 IN. =10 FT. HORIZONTAL DAM SECTION A - A’ P mam—
SRV AN S 1IN. =5 FT. VERTICAL
/ ¥ ¥ b \i
) / if N W \‘ \i
AN N : )
VRV NIV IR * SEE MASTER STORMWATER PLAN C(SHEET 4D EI'J
EXISTING LAKE NORMAL POOL ELEV= 415 FT. (MSLD SO A FOR EXTENT OF BMP DRAINAGE AREA EIJ
4 N / N v Wy
vy
\i{l \j{ .
Yo m
v oo | 2
voowob
Vv oW
w TOE OFYSLOPE TO OCCUR -
AT WETLANDS EDGE l--j
, NOVWORK TO OCCUR [ —
L OWITHNLMTS OF " -
J JURISDIGFIONAL WETLANDS
v BELOW DAY
A | Ny \ Vs 50 1 E.“'4
il , . : : - i FT. (ML) e J
b 'a\g/ \"}k'/' NP \_f ; \!1 \5{ \,‘= / ; EH ¢ N ‘ B Y,
| i > vow oy oy Ty Ty proige 4 of. £cf TYPE A o \\ R PROVIDE FILL O J&FT - | Q
C ! i " - ST N AN AN, EROFION CENTRO STONE / \ o T T OMPACTED . "Hg_{'é A ,
B ) ! i _jv l T F & ,‘.l,, - TIE \éLOP‘%S )]N WITH . ’ ; \ 1> { 45 , . Fll ‘ = _ . ! ; % : '
; v w2 Sf 5LOPES % ‘ , 5 oA
JIT P VN - - IR st [ et R I s Bl N
\z . - N _ : : . N L . N - N N .
; S NN - TOP-OF EXISTING EVMBANSMENT —— o EMERGENGY SPILLWAY :
] : | 4 z1\5/ 1/& / L 40 - S B ot RO p %Ng@___; : T ICREST FLEV= 451 FT. (MSL)
/ / J\e’ ¥ L4 i } N N : _:‘ . : LENGTﬁ = 40 FT.
. 4 5 N W W h N Pt P : ’
REMOVE EXISTNG 12 N. CMP AND REPLACE .~ //// /1L ]/ f 3‘\\;, v oy Tyt :
WITH NEW PRINCIPAL SPLLWATY LI 5 % NZE A S T B BRI — D-.q
PROVIDE 24N. ACMP-2 RISER WITH 3G IN. ANTI-VORTEX £/// // \ /7 2% I a5 =R = : ‘
COLLAR CREST ELEV= 44 FT. (MSLD /4 ¥ A i v 5 Y NV UP= 37 FT. (MSL) . o B : o ’ 3
PROVIDE @N. DIA. ORIFICE e ELEV= 415 FT. (MSL) Iy 92 % NV DN= 36.75 FT. (MSL) a | . . APPROXIMATE LOCATION
45 ) R _ OF_EXISTING LAKE BOTTOM m |
\ A\ : STILLING. BASIN & PRINCIPAL SPILLWAY-~ " —nli T _ ,
‘ K SFE DETAL , PROVIDE 24 IN. ACMP-2RISER |7 - \
TN £ 30 WA Lo, cowDt . R |
el | PROVIDE & IN. DIA. ORIFICE o o Al CRUSHER EIJ
b v , e ELFV = 415 FT. (MSL) I:._,.J
- SN ‘ > PROVIDE 18 IN. ACMP-2 OUTLET BARREL .
i N C i INVUP = 37 FT. (MSL) )
: SR~ i | g : o INV DN=36.75 FT. (MSL) ,
| ~. _ ~ BASE TOPOGRAPHY PROVIDED BY LANGLEY + McDONALD SURVEY (1995) SCALE: 1N. = 20 FT. HORIZONTAL DAM SECTION B - B' | 4 m )
5 T () STILLING BASIN DETAL 1N. = 5 FT. VERTICAL —l
» ™~ PLAN VIEW SCALE: L IN. = 10 FT. O
\“ - | %
= — | D = =
PLAN VIEW 20° o 10 20 30" 40 i Z .‘ b 1 ;
) AS THE EARTHWORK WILL REQUEE DISTURBANGE TO THE EXISTNG 8) ALL EXISTNG DAM SURFACES, HORIZONTAL OR OTHERWISE. ON WHICH FILL m Et
0 BE PREPARED TO LOWER THE 15 TO BE PLACED SHOULD BE SCARFIED TO A DEPTH OF AT LEAST 4 INCHES E:r:] .
EMBANKMENTS, THE CONTRACTOR SHOUL PRIOR 10 FLL PLAGEMENT. 5
IMPOUNDMENT POOL LEVEL BY AT LEAST 5 OR G FEET IN THE CASE OF AN . N =
. AR T OF S\ME Ga
EMERGENCY. IN ORDER TO DRAN THE LAKE TO A SUFFICIENT LEVEL TO BEGN D ALL FRL SHOULD BE PLACED IN MAXMUM 10 INCH LOOSE. HORIZONTAL . CATED METAL — g SR SET R 2o e { ! ) , 8 |
- ONTINUOUS
CONSTRUCTION. A TEMPORARY STILLING BASIN SHOULD BE PROVIDED AND THE LIFTS AND MECHANCALLY COMPAGTED TO A DRY DENSITY OF AT LEAST 457 ASER%EQP COLEAR T S G Z D N
PONDS PUMPED DOWN BY MECHANCAL MEANS. THE PUMPS SHOULD OPERATE OF THAT SOL STANDARD PROCTOR MAXMUM DRY DENSITY (ASTM DGA8). N //ﬁ j o -
WITH SUFFICENT DURATION AND FREQUENGY SUCH THAT WATER LEVELS ORDER TO PROPERLY ACHEVE COMPACTION OF THIS SOL. THE SOL SHOULD BE e 55  S— m a
- ' = ot ‘ :
REMAN GENERALLY CONSTANT. AS THE HORIZONTAL PPE OF THE NEW BROUGHT TO WITHN +/-47 OF OPTIMM PRICR TO COMPACTING. Y AN NCPAL SPLLWAY E...q ] :-64
SPLLWAY FOR THE DRIVING RANGE LAKE WL BE ROUGHLY G FEET BELOW 100 LOGAL BORROW SOLS AVAILABLE FOR USE IN DAM REHABILITATION ARE = . wﬁw\..__%ogjzcr‘)c'rtazs PROVIDE 24 IN. ACMP-2 RISER WITH ANTI-VORTEX COLLAR U) -~
THE FXISTNG TOP OF DAM. POOL ELEVATION CHANGES OF AT LEAST 4 TO G PRIMARILY GRANULAR IN NATURE. AND A DRUM ROLLER WOULD PROBABLY BE . P CREST ELEV= 44 FT. (MSL) :Zl N
FEET WILL BE REQURED DURNG CONSTRUGTION, BEST SUITED FOR THIS COMPACTION. VIBRATORY COMPACTION CAN BE FLEVATION OF UNASSENBLED COLLA ’ 50 PROVIDE & IN. DIA. ORIFICE e ELEV= 415 FT. (ML) s O [ B
LLVATION of U : 5 UNASSEVELED GOLLARS SHALL BE MARKED B SEE SHEET 19 FOR ANTI-VORTEX COLLAR DETAL ;
ANTI-SEEPAGE COLLARS SHOULD BE EMPLOYED ON NEW SPILLWAY UTILIZED ON THE EMBANKMENT AND WILL ENFANCE THE COMPACTION NOTES FOR COLLARS PANTNG OR TAGGNG TO IDENTIFY FATCHING E”“" 2 5
2 "ot EFFORT; HOWEVER. DEPENDING ON THE SIZE OF THE ROLLER USED. PROBLEMS 1 ALL MATERIALS TO BE N ACCORDANCE WITH 4. THE Cip BETWEEN THE TWO HALF SECTIONS
STRUCTURES. " CONSTRUCTION AND CONSTRUCTION MATERIAL * AND BETWEEN THE PIPE AND CONNECTRNG BAND WELD BOTH SDES —~————— TOP OF DAM ELEV.= 4G.75 FT. (MSL) Eﬂ m '<[:
WITH SOIL STABILITY AND MOISTURE COULD OCCUR. AND THE VIBRATORY CosTRCTION AND DETWEEN THE P S0 cmieCTi oAl i <7 100-1R ELEV=4575 FT. (HSL) \ = 46. : ‘ )
3> S0ILS USED TO CONSTRUCT THE NEW EMBANKMENTS SHOULD CONSIST OF A RESULTS SHOULD BE CLOSELY MONITORED FOR POTENTIALLY DESTABILIZING 2. WHEN SPEGIED QI THE TLAIS. GoATHG OF 5. EACH GOLLAR. SHAL SE FLRNSHED WITH THO GRS Bav 45 e o e e e s e e e o e e e e e s e e ; o
SOL MATERIAL. FREE OF ORGANCS AND DEBRIS. CLASSIFIED AS ©M. SC. CL OR EFFECTS.  SHOULD SLOUGHNG OR EXCESSIVE VIBRATION BE OBSERVED s, AiD CONSTRUCTION HATERAL 1UGs FOR COMECTNG. COLLARE TO FFE. SECTION B-B
ML WHICH CONTAINS NO LESS THAN 157 PASSING THE NO. 200 SIEVE. SUCH DURING VIBRATORY COMPACTION. THE VIBRATORY EFFORT SHOULD BE PROVIDE 4 FT. X 4 FT. ANTI-SEEP COLLAR
SOLS SHOULD BE AVALABLE FROM LOCAL. ON-SITE SOURCES. CEASED. SHOULD CLAYEY SOLS BE USED AS BORROW, A SHEEPS FOOT OR 7 NORMAL POOL ELEV= 415 FT. CHSL SEE DETAL
ON OF THE EMBANKMENTS FOR FILL PLAGEMENT SHOULD SIMLAR COMPACTIVE MACHINERY WOULD BE REQURED FOR ADEQUATE RELICAL PIPE e e e e : o
4> PREPARATION O COMPACTION. CLATEY SOILS SHOULD NOT BE COMPACTED WITH SMOOTH ANTI-SEEP COLLAR | 40 el et N e N
INCLUDE CUTTING OF ALL TREES WITHN THE FILL AREA. TREES SHOULD BE . N R e = STLLING BASIN
DRUM ROLLERS AS THESE TEND TO CREATE SEEPAGE PLANES ALONG EACH VLD 1 8" x 1 B x 1 U5 AELES 10 COLLAR OR 61D A5 SRS T L e SEE DETAL
CUT FLUSH TO THE GROUND SURFACE. AS STUMP REMOVAL WOULD LIKELY FTS COMPACTED SURFACE. SZE D SPACRG OF SLOTIED | MD 1 e a L c 1 e ML I
CAUSE MORE POTENTIAL DAMAGE TO THE DAM THAN THE PRESENCE OF OPTHNGS SHAL BE THE S s o1 o spe w0 coses D
ROTTNG STUMPS WITHIN THE ENCAPSULATED EMBANKMENT, THE COMPLETE 11) DAM EMBANKMENTS SHOULD BE PROTECTED FROM EROSION DUE TO WAVE ginfpzogé’wﬂgg#l)% F{i?EW ?ASKNWM:YYERBTEGS%&?E‘DNG R a— R o~ %% .
- 118 T T e S T — | p—
ARCER TREES (CREATER THAN 8 PROTECTION SHOULD BE ATTANED BY SEEDING WITH HEAVY GRASS. IF JPPROWED BY WE ENGHEER PROR . ¥
PREPARED TO EXCAVATE STUMPS FROM LAR STUMPS BE CONSTRUCTION OCCURS DURNG A PERIOD NOT GONDUCIVE TO  RAPD SN oo 10 PEUNERY =
INCHES IN DIAMETER 4 FEET ABOYE THE GROUND) SHOULD THESE VEGETATIVE GROWTH. A TEMPORARY SYNTHETIC STABLIZATION MATTING g " 3 - NN LIS LA A RN
LOCATED LESS THAN 4 FEET FROM THE FINAL EMBANKMENT SURFACE COULD BE USED TO GOVER THE SLOPE. TREES SHOULD NOT BE PLANTED ON NS ~ — : - . I TN CPROVIDE-EC-ETYPE A
SHEET PETAL COLLAR SHALL BE GUT FO AT ' - ey T - R ER’@S!@N@'@NWR@C‘%WONE‘
MEASURED HORIZONTALLY. DAM EMBANKMENTS. SIS ROD A0 LG SEBEE RS SN e 30 - - S SR e T P T T S S bt 8 Ut 0 IR Gl WS
SOMETRI VEW b 5 N PROVIDE 18 IN. ACMP-2 BARREL ' '
5 STRPPING SHOULD INCLUDE REMOVAL OF ALL TOPSOL AND BRUSH 12) ROUTINE MAINTENANCE SHOULD BE PROVIDED FOR THE DAMS. THIS — NOTE: FOR DETALS OF FAGRICATION DHMENSIONS. MNIMUM GAGES. I, EMBANKMENT NOTCHED FOR HORIZONTAL INV UP= 37 FT. (MSLD
VEGETATION FROM AREAS OF FILL PLACEMENT. SHOULD INCLUDE ANNUAL INSPECTIONS FOR REMOVAL OF BUSHES AND TREES. | s, SLOTTED MOLES. AND NOTES. SEE DETALS ASOVE. = COMPACTION SURFACE INV DN= 36.75 FT. (M5L) |
FILLNG OF ANMAL BURROWS. INSPECTION FOR SURFACE EROSION OR ‘ e 1D HETAL ot 10 k. ero M DRAWN BY: DESICNED BY:
@) FILL SHOULD BE PLACED AND COMPACTED IN MAXIMUM 10 INCH ’ ' ' I b D Ry tar s Spamion: CHCEFT oHOP T} AEI/ACAD BLF/EA .
VERTICAL CRACKS AND SEEPAGE WITHIN OR ABOVE THE TOE. PARTIAL ELEVATION CONNECTED WITH CONNECTING BANDYS TO THE PIFE. : B
HORIZONTAL LIFTS, MEASURED LOOSE. TO PROVIDE FOR HORIZONTAL 2. CONCRETE, i NCHES THCK FORNED AROUND THE PPE SCALE: 1 N. = 10 FT. HORIZONTAL ’ o
REF: ENCR. FELD MAMAL WITH 3 REBAR SPACED 15' HORIZIONTALLY AND VERTICALLY. . . D AM 5ECT'ON C - C DATE: CKED BY:
COMPACTION. THE UPSTREAM AND DOWNSTREAM FACE OF THE DAM WILL 13) A REPRESENTATIVE OF THE SOLS ENGINEER SHOULD BE CALLED ON TO 1IN. = 5 FT. VERTICAL /6 /9'5 %i‘f\RBED By
REQURE NOTCHING BY EXCAVATING SOIL AT TOE OF PROPOSED FILL PERFORM CRITICAL SITE INSPECTIONS. THESE SHOULD INCLUDE. BUT NOT |
TO PROVIDE FOR A BENCH ON WHICH TO COMPACT SUBSEQUENT LIFTS. NECESSARLY BE LIMITED TO: INSPECTION OF SOIL MATERIALS FOR USE IN DAM SHEET
AT AN ELEVATION WHERE THE DESIGN WIDTH OF THE NEW FILL EQUALS THE REHABILITATION FOR CONFORMANCE TO THE SPECIFICATIONS; OBSERVATION DET A”... MET AL ANT' BEEF» REVISIONS:
. . [ - 0 .
HORIZONTAL COMPACTION SURFACE WIDTH. THIS EXCESS FILL PLACEMENT OF STRIPPED SUBGRADE SURFACES PRIOR TO FILL PLACEMENT; DEUNEATION DATE DATE :
EFFORT WOULD NOT BE REQURED. AND ANY FILL PLACED AND COMPACTED OF SEEPAGE DRAN IF REQURED; COMPACTION TESTING OF SOL FILL. C OLL ARIS NTS ,
BEYOND THE DESIGN ZONE OF THE NEW FILL CAN BE REMOVED AND REUSED PARTICULARLY DURNG INITIAL FILL PLAGEMENT. TEST SHOULD BE
ELSEWHERE. PERFORMED AT A RATE OF AT LEAST ONE PER LIFT OR AS OTHERWISE DIRECTED
DAM. SIGNS OF SEEPAGE OR EROSION. %?6133 NUMBER:
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Water Quality
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BMP #2 Sizing
For Entire Development
I Compute Rv
Drainage Area = 44 acre
Paved Area= 10 acre
Impervious %= 2273 %
Golf Impervious 1%
Total Impervious 23.73 %

Rv= (.05 + .009(Impervious %)
Rv= 0.26

I 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 Che

Vol=4(Runoff from mean storm)

Vol=4(Rv)(Rainfall of Mean Storm)(Drainage Areq)
Vol = 1.62 ac-ft

Vol= 70717 cu-ft
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W PROVECT: L EGENDRS AT  STONEROUSE

ILLIAMSBURG supiEcT: __SURVEXLD LARE  DEPTHS
ENVIRONMENTAL BY: ELA JoB g _S1E

ROUP, INC. DATE: G295 SHEET—_ OF

Environmental Consultants

N
LET DESIGN FOR ' \-
WET PONDS TO BE‘
WITH:CLUBHOUSE

] R
|
‘ \
. e \_\
R S U
s \\" . “«— \ N ™. B
v \ . N,
ARY \\ N
' N e A
\‘r.\ . ‘v-v‘_‘ . .
R
“\' o S T
]g l‘\ ,\? Sl 2
IR N

516-B South Henry Street Williamsburg, Virginia 23185 (804) 220-6869 FAX (804) 229-4507

WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 011



BMP #2
Composite Curve Numbers
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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

RUNCFF CURVE NUMBER SUMMARY

----------------------
.

Subarea Area CN
Description (acres) (weighted)
37.00 67
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Quick TR-~55 Ver.b5.44 S/N:1315400034
Executed: 19:19:42 11-14-1994

Stonehouse BMP #2
Pre-development Curve Numbers

RUNOFF CURVE NUMBER DATA

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

Composite Area:

AREA CN
SURFACE DESCRIPTION (acres)
Forest (C soils) 30.00 70
Forest (B soils) 7.00 55
COMPOSITE AREA —--> 37.00 67.2 ( 67

-----------------------------------------------------
-----------------------------------------------------
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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 SUMMARY

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

Subarea Area CN
Description (acres) (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:

AREA CN
SURFACE DESCRIPTION (acres)
Forest (C soils) 14.60 70
Forest (B soils) 0.00 55
Grass (C soils) 12.00 74
Grass (B soils) 0.00 6l
Industrial (C soils) 4.00 91
Industrial (B soils) 12.00 88
Lake 1.40 98
COMPOSITE AREA ---> 44 .00 78.8 ( 79

-----------------------------------------------------
-----------------------------------------------------
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BMP #2
Time of Concentration
Computations
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Quick TR-55 Ver.5.44 S/N:1315400034
lExecuted: 19:17:46  11-14-1994 c:\pondpack\SH2PRE.TCT

Stonehouse
A BMP #2
l Pre-development Time of Concentration

Tc COMPUTATIONS FOR:

SHEET FLOW (Applicable to Tc only)

Segment ID 1
Surface description forest
Manning’s roughness coeff., n 0.6000
Flow length, L (total < or = 300) ft 300.0
Two-yr 24-hr rainfall, P2 in 3.600
Land slope, s ft/ft 0.0500
0.8

.007 * (n*L)

T = -—-—=——-———=———- hrs 0.78 = 0.78
0.5 0.4
P2 * s

SHALLOW CONCENTRATED FLOW

Segment ID 2
Surface (paved or unpaved)? Unpaved
Flow length, L ft 650.0
Watercourse slope, s ft/ft 0.0538
0.5
Avg.V = (Csf * (s) ft/s 3.7424
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =1L / (3600%*V) hrs 0.05 = 0.05
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, a sqg.ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft 0.0000
Manning’s roughness coeff., n 0.0000
2/3 1/2
1.49 * r * s
V= - ft/s 0.0000
n
Flow length, L ft 0
T =L / (3600*V) hrs 0.00 = 0.00

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

TOTAL TIME (hrs) 0.83
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19:17:46

Quick TR~55 Ver.5.44 S/N:1315400034
Executed:

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

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)
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Quick TR-55 Ver.5.44 S/N:1315400034

lExecuted: 19:18:05 11-14-1994 c:\pondpack\SH2PST.TCT

Stonehouse

BMP #2

Postdevelopment 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

SHALLOW CONCENTRATED FLOW
Segment 1ID
Surface (paved or unpaved)?
Flow length, L
Watercourse slope, s

0.

w

Avg.V = Csf * (s)
where: Unpaved Csf 16.1345
20.3282

Paved Csf

T =1L/ (3600*V)

CHANNEL FLOW
Segment 1ID
Cross Sectional Flow Area, a
Wetted perimeter, Pw
Hydraulic radius, r = a/Pw
Channel slope, s
Manning’s roughness coeff., n

2/3 1/2

Flow length, L

T =1L/ (3600*V)

----------------------------------------------------------------
----------------------------------------------------------------
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1

forest
0.4100
ft 300.0
in 3.600
ft/ft 0.0500
hrs 0.57

2
Unpaved
ft 650.0
ft/ft 0.0538
ft/s  3.7424
hrs 0.05
sqg.ft 0.00
ft 0.00
ft 0.000
ft/ft 0.0000
0.0000
ft/s 0.0000
ft 0
hrs 0.00

TOTAL TIME

(hrs)

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



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

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)
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BMP #2
Pre-development Hydrology
Computations
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 2
Return Frequency: 2 years

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 <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) {(hrs)
1 19 12.7
Composite Watershed 19 12.7
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 3
Return Frequency: 2 years

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

Composite Hydrograph Summary {(cfs)

l‘;{);;;; ”””””” 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
e 2 s 10
iE;f?;£;J"’"""6'""'5"""6"""6"""6 """" o 2 s 10
e TP oo PP
Description hr hr hr hr hr hr hr hr hr
P 7 s 5
ié;f'«};)—""""{é """ 18 19 18 13 9 7 s 5
| P 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
7 s 3 3 > 2 2 2 2 2
Eié;f?;x};{ _______ s 3 3 2 2 2 2 2 2
suparea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr

¥y T
%ii;f?;};)— ““““““ N
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 1
Return Frequency: 10 years

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 <<<<

l} Subarea AREA CN Tc * Tt Precip. | Runoff Ta/p
escription (acres) (hrs) (hrs) (in) | {in) input/used
[ 37.00 67.0 0.75 0.00 5.70 | 2.31 I.17 17

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

- Total area = 37.00 acres or 0.05781 sg.mi

' Peak discharge = 52 cfs
I >>>> Computer Modifications of Input Parameters <<<<<
Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
lescription (hr) (hr) (hr) (hr) (Yes/No) Messages
1 0.83 0.00 0.75 0.00 Yes -

Il Travel time from subarea outfall to composite watershed outfall point.
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 2
Return Frequency: 10 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 11-14-1994 19:05:02

Watershed file: ~-> C:\PONDPACK\SHZ2PRE .MOP
Hydrograph file: --> C:\PONDPACK\SH2PR10.HYD
Stonehouse
BMP#2

Pre-development Flows

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

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
1 52 12.6
Composite Watershed 52 12.6
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 3
Return Frequency: 10 years

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)

l 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
I 1 2 2 3 4 6 11 21 34
ital (cfs) 1 2 2 3 4 6 11 21 34
I 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
' 45 52 52 47 33 23 17 13 11
'ital (cfs) 45 52 52 47 33 23 17 13 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
ll 9 7 6 5 5 4 4 3 3
Total (cfs) 9 7 6 5 5 4 4 3 3
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
I 3 3 2 2 0
Total (cfs) 3 3 2 2 0
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 1
Return Frequency: 100 years

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 <<<<

l:> Subarea AREA CN Tc * Tt Precip. | Runoff Ta/p
escription (acres) (hrs) (hrs) (in) { (in) input/used
t 37.00 67.0 0.75 0.00 8.10 l 4.20 T1.12 12
* Travel time from subarea outfall to composite watershed outfall point.
Ir -- Subarea where user specified interpolation between Ia/p tables.
Total area = 37.00 acres or 0.05781 sg.mi
I Peak discharge = 101 cfs
ll >>>> Computer Modifications of Input Parameters <<<<<
Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc *x Tt Interpolated Ia/p
[escription (hr) (hr) (hr) (hr) (Yes/No) Messages
1 0.83 0.00 0.75 0.00 Yes --
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 2
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 11-14-19%4 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 Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
1 101 12.6
Composite Watershed 101 12.6
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 3
Return Frequency: 100 years

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)

| — 1.0 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
| 3 . s 8 10 15 26 44 68
iéé;l"?&;{ _______ s a4 s s 10 15 26 44 68
S T3 S P T T
Description hr hr hr hr hr hr hr hr hr
Y P P
i’éééi"?;;)—""""56""161'"";é’“”éé‘““éi""'ié """" 30 23 18
b T T T T T T TR
Description hr hr hr hr hr hr hr hr hr
T T 5
i&é;i"?éééi'"'""IE'""15'""16"""é'""_5"""9"""5"""5 """" 5
oo 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr

i s« a4 3 o
otal (cfs) s 4 s s
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BMP #2
Post-development Hydrology
Computations
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 1
Return Frequency: 2 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr., Duration Storm)

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

Stonehouse
BMP#2
Post-development

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

ID Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
escription (acres) (hrs) (hrs) (in) [ (in) input/used
44.00 79.0 0.50 0.00 3.60 l 1.64 1I1.15 15
* Travel time from subarea outfall to composite watershed outfall point.
Ir -- Subarea where user specified interpolation between Ia/p tables.
Total area = 44.00 acres or 0.06875 sg.mi
l Peak discharge = 57 cfs
Il >>>> Computer Modifications of Input Parameters <<<<<
Input Values Rounded Values Ia/p
Subarea Tc * Tt TC * Tt Interpolated Ia/p
lescription (hr) (hr) (hr) (hr) (Yes/No) Messages
1 0.62 0.00 0.50 0.00 Yes -=
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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

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

Page 2

2

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
1 57 12.4
Composite Watershed 57 12.4
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 3
Return Frequency: 2 years

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
Composite Hydrograph Summary {(cfs)

I 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
I 1 2 3 5 8 16 30 48 57
iotal (cfs) 1 2 3 5 8 16 30 48 57
l 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
I 55 45 34 26 16 11 9 7 6
i}tal (cfs) 55 45 34 26 16 11 9 7 6
I 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
l 6 5 4 4 4 3 3 3 3
ital (cfs) 6 5 4 4 4 3 3 3 3
I Subarea 18.0 19.0 20.0 22.0 26.0

Description hr hr hr hr hr

2 2 2 2 0
tal (cfs) 2 2 2 2 0
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 1
Return Frequency: 10 years

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
l Hydrograph file: --> C:\PONDPACK\SH2PS10.HYD

Stonehouse

BMP#2
Post-development

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

l Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
escription (acres) (hrs) (hrs) (in) i (in) input/used
l 44.00 79.0 0.50 0.00 5.70 | 3.41 I.09 .10
* Travel time from subarea outfall to composite watershed outfall point.
|i -— Subarea where user specified interpolation between Ia/p tables.
Total area = 44.00 acres or 0.06875 sg.mi
' Peak discharge = 124 cfs
l >>>> Computer Modifications of Input Parameters <<<<<
Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc *x Tt Interpolated Ia/p
lescription (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.
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 2
Return Frequency: 10 years

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 <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) {(hrs)
1 124 12.4
Composite Watershed 124 12.4
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 3
Return Frequency: 10 years

TR-55 TABRULAR 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
Composite Hydrograph Summary (cfs)

I 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
' 4 5 8 13 22 40 72 109 124
iotal (cfs) 4 5 8 13 22 40 72 109 124
I 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
' 119 94 70 53 33 23 17 14 12
ital (cfs) 119 94 70 53 33 23 17 14 12
I 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
' 11 10 8 8 7 6 5 5 5
ital (cfs) 11 10 8 8 7 6 5 5 5

Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
l 4 4 3 3 0
Total (cfs) 4 4 3 3 0
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Quick TR-55 Version: 5.44 S/N: 1315400034 Page 1
Return Frequency: 100 years

TR-55 TABRULAR 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 <<<<

Subarea AREA CN TcC * Tt Precip. | Runoff Ia/p
escription (acres) (hrs) (hrs) (in) | (in) input/used
44 .00 79.0 0.50 0.00 8.10 l 5.60 I.07 10
* 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 sqg.mi
l Peak discharge = 204 cfs
I >>>> Computer Modifications of Input Parameters <<<<<
Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc x Tt Interpolated Ia/p
[escription (hr) (hr) (hr) (hr) (Yes/No) Messages
1 0.62 0.00 0.50 0.00 No Computed Ia/p < .1
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Quick TR-55 Version: 5.44 S/N: 1315400034

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 <<<<
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Return Frequency:

Subarea (cfs) (hrs)
1 204 12.4
Composite Watershed 204 12.4

Page 2
100 years

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall



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

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

' 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
’ital (cfs) 7 9 12 22 36 65 119 180 204
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
I 195 155 114 87 54 37 28 23 20
ital (cfs) 195 155 114 87 54 37 28 23 20
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
il 18 16 14 12 11 10 9 8 8
Total (cfs) 18 16 14 12 11 10 9 8 8
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
] 7 6 5 5 0
Total (cfs) 7 6 5 5 0
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BMP #2

Pre-development
Outlet Structure
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Outlet Structure File: SHLAKE?

POND-2 Version: 5.15
Date Executed:

.STR

S/N:

1295100016

Time Executed:

**%k*x COMPOSITE OUTFLOW SUMMARY **%*x

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
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Contributing Structures
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Qutlet Structure File: SHLAKE2 .STR

POND-2 Version: 5.15 S/N: 1295100016

Date Executed: Time Executed:
Outlet Structure File: c:\pondpack\SHLAKEZ .STR
Planimeter Input File: c:\pondpack\SHLAKEZ .VOL

Rating Table Output File: c:\pondpack\SHLAKEZ .PND

Min. Elev. (ft) = 41.5 Max. Elev. (ft) = 45 Incr. (ft) = .2

Additional elevations (ft) to be included in table:
Xk Kk kK k k k k k %k Kk * Kk k Kk Kk X * *k k* % *k k% *x %k *

AAAKRAKRAKRKAKAAKKRKAAAAAKRA KR AKX A Ak A XA ARk hA Ak hkk kA kkkxx

SYSTEM CONNECTIVITY

KhkhkxhhkhkhkXkkRkXRkRAA Ak hkA R A Ak khkxhkkrkkhkkrhkrhkhkkrhkhkhhkxx

Structure No. Q Table Q Table
CULVERT-CR 2 -> 2
WEIR-VR 4 -> 4

Outflow rating table summary was stored in file:
c:\pondpack\SHLAKE2 .PND

WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 043



Outlet Structure File: SHLAKE? .STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: Time Executed:

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

CULVERT-CR
Circular Culvert (With Inlet Control)

El elev. (ft)? 41.5
E2 elev. (ft)? 45.001
Diam. (ft)? 1
Inv. el. (ft)? 41.5
Slope (ft/ft)? .05
Tl ratio?

T2 ratio?

K Coeff.? .0098
M Coeff.? 2

c Coeff.? .0398
Y Coeff.? .67
Form 1 or 2?2 1
Slope factor? -.5
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Outlet Structure File: SHLAKE? .STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: Time Executed:

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

WEIR-VR
Weir - Vertical Rectangular

El elev. (ft)? 42.5
E2 elev. (ft)? 45,001
Weir coefficient? 3.33
Weir elev. (ft)? 42 .5
Length (ft)? 30

Contracted/Suppressed (C/S)? S

WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 045



Outlet Structure File: SHLAKEZ .STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: : Time Executed:

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

***x% INLET CONTROL ASSUMED *****

Elevation (ft) Q (cfs) Computation Messages
41.50 0.0 No headwater
41.70 0.2 Equ.l: HW =.2 dc=.163 Ac=.083
41.90 0.6 Equ.l: HW =.4 dc=.313 Ac=.21
42.10 1.1 Equ.l: HW =.6 dc=.442 Ac=.335
42.30 1.7 Equ.l: HW =.8 dc=.557 Ac=.45
42.50 2.3 Equ.l: HW =1.0 dc=.654 Ac=.544
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

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 (sg.ft) at dc

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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Qutlet Structure File: SHLAKEZ .STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: Time Executed:

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

****xx 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*x*x1.5) -- Suppressed Weir

WC049_TRADITION_GOLF_CLUB_AT_STONEHOUSE - 047



BMP #2
Pre-development Routings
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I POND-2 Version: 5.15 S/N: 1295100016 Page 1
EXECUTED: 11-15-1994 22:17:45 2-yr Return Freq: 2 years

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

——-——INITIAL CONDITICONS=----

Elevation = 41.50 ft

Outflow = 0.00 cfs

Storage = 4.32 ac-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
|[ELEVATION| OUTFLOW | STORAGE | | 2S/t I 28/t + 0 |
I (ft) l (cfs) I (ac-ft) | | (cfs) | (cfs) |
| ~==mmm oo | == | === | | m=mmmmmmm s | === mm = mm e |
[ 41.50 | 0.0 | 4,3171 | 1044.7 | 1044.7 |
| 41.70 | 0.2 | 4.609] ! 1115.3 | 1115.5 |
| 41.90 | 0.6 | 4.907] | 1187.6 | 1188.2 |
| 42.10 | 1.1 ] 5.213] | 1261.5 | 1262.6 |
| 42 .30 | 1.7 | 5.526| [ 1337.2 | 1338.9 |
| 42 .50 | 2.3 | 5.845] | 1414.6 | 1416.9 |
| 42.70 | 11.9 | 6.172| [ 1493.6 | 1505.5 |
| 42 .90 | 28.7 | 6.506] [ 1574.5 | 1603.2 |
I 43.10 | 50.3 | 6.848] | 1657.1 | 1707 .4 |
| 43.30 | 75.7 | 7.196] | 1741.5 | 1817.2 |
| 43.50 | 104.5 | 7.553] [ 1827.7 | 1932.2 |
l 43.70 | 136.2 | 7.816] | 1915.7 | 2051.9 |
| 43.90 | 170.7 | 8.288| | 2005.6 | 2176.3 |
l 44 .10 | 207.7 | 8.667| ] 2097.4 | 2305.1 |
| 44 .30 | 247.0 | 9.056] l . 2191.6 | 2438.6 |
| 44 .50 | 288.6 | 9.455| | 2288.2 | 2576.8 |
] 44.70 | 332.3 | 9.865| | 2387.3 | 2719.6 |
| 44 .90 | 378.0 | 10.285] | 2489.0 | 2867.0 |
| 45.00 | 401.5 | 10.499]| { 2540.7 | 2942 .2 |
Time increment (t) = 0.100 hrs.
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lPOND—Z Version: 5.15 S/N: 1295100016
EXECUTED: 11-15-1994 22:17:45 2-yr Return Freq: 2 years

Page 2

)k k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok SUWARY OF ROUTI‘N’G COMPUTATIONS kkhkkkAkhrkkkhkkhkkkkkhkhkkk

Pond File: c:\pondpack\SHLAKE2 .PND

Inflow Hydrograph: c:\pondpack\SH2PR2 .HYD
Outflow Hydrograph:

Starting Pond W.S. Elevation = 41.50 ft

*xx%x* Summary of Peak Outflow and Peak Elevation ****x*

Peak Inflow = 19.00 cfs
Peak Outflow = 2.09 cfs
Peak Elevation = 42 .43 ft

*x*xxx Summary of Approximate Peak Storage *x*x*x

Initial Storage = 4.32 ac-ft
Peak Storage From Storm = 1.42 ac-ft
Total Storage in Pond = 5.73 ac-ft
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lPOND—Z Version: 5.15 S/N: 1295100016 Page 1
EXECUTED: 11-15-1994 22:17:47 10-yr Return Freg: 10 years

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

-—-~INITIAL CONDITIONS---~-

Elevation = 41.50 ft
Qutflow = 0.00 cfs
Storage = 4.32 ac-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 25/t | 28/t + 0 |
| (ft) I (cfs) l (ac-ft) | | (cfs) [ (cfs) l
| === [~==mm—m | ~mm o x | === | ==mmmmmmmmm !
| 41.50 | 0.0 | 4.317] i 1044.7 | 1044.7 |
| 41.70 | 0.2 | 4.609] | 1115.3 | 1115.5 |
| 41.90 | 0.0 | 4,907/ I 1187.6 | 1188.2 |
| 42 .10 | 1.1 | 5.213] | 1261.5 | 1262.6 |
! 42 .30 | 1.7 | 5.526{ | 1337.2 | 1338.9 |
| 42 .50 | 2.3 | 5.845| [ 1414.6 | 1416.9 |
| 42.70 | 11.9 | 6.172] | 14983.6 | 1505.5 |
[ 42 .90 | 28.7 | 6.506] | 1574.5 | 1603.2 |
I 43.10 | 50.3 | 6.848) ] 1657.1 | 1707.4 |
| 43.30 | 75.7 | 7.196] | 1741.5 | 1817.2 |
| 43.50 | 104.5 | 7.553] | 1827.7 | 1932.2 |
| 43.70 | 136.2 | 7.916/| | 1915.7 | 2051.9 |
l 43.90 | 170.7 | 8.288] | 2005.6 | 2176.3 |
| 44 .10 | 207.7 | 8.667] | 2097.4 | 2305.1 |
l 44 .30 | 247.0 | 9.056] { 21%91.6 | 2438.6 |
| 44 .50 | 288.6 | 9.455| | 2288.2 | 2576.8 |
| 44 .70 | 332.3 | 9.865] { 2387.3 | 2719.6 |
| 44 .90 | 378.0 | 10.285] { 2489.0 | 2867.0 |
| 45.00 | 401.5 | 10.499] | 2540.7 | 2%42.2 |
Time increment (t) = 0.100 hrs.
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IPOND—Z Version: 5.15 S/N: 1295100016

EXECUTED: 11-15-1994 22:17:47

10-yr

Page 2

Return Freq:

10 years

KKhkKRAkRKKkKk)kkkhkhkkk*xkk*k SUMMARY OF ROUTING COMPUTATIONS kkkkkkkkkhkkkhkdxkhkkkkxkx

Pond File: c:\pondpack\SHLAKEZ .PND
Inflow Hydrograph: c:\pondpack\SH2PR10 .HYD
Outflow Hydrograph:

Starting Pond W.S. Elevation = 41.50 ft

**xxxx Summary of Peak Outflow

Peak Inflow
Peak Outflow
Peak Elevation

I

*¥*x*xx Summary of Approximate

Initial Storage
Peak Storage From Storm

Total Storage in Pond

Warning:
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and Peak Elevation ****%

52.00 cfs
31.58 cfs
42 .93 ft

Peak Storage ***x**

4.32 ac—-ft
2.23 ac-ft

Inflow hydrograph truncated on left side.



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

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

~—-—INITIAL CONDITIONS----

Elevation = 41.50 ft

OQutflow = 0.00 cfs

Storage = 4.32 ac-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 2s/t | 28/t + 0 |
l (ft) | (cfs) | (ac-ft) | | (cfs) | (ctfs) l
[ === | === fmm—m | f = | == l
! 41 .50 | 0.0 | 4.317] | 1044.7 | 1044.7 |
( 41.70 | 0.2 | 4.609] i 1115.3 | 1115.5 |
[ 41 .90 | 0.6 | 4,907 | 1187.6 | 1188.2 |
| 42.10 | 1.1 | 5.213] i 1261.5 | 1262.6 |
! 42.30 | 1.7 | 5.526]| i 1337.2 | 1338.9 |
| 42.50 | 2.3 | 5.845| | 1414.6 | 1416.9 |
| 42.70 | 11.9 | 6.172] i 1493.6 | 1505.5 |
| 42 .90 | 28.7 | 6.506] | 1574.5 | 1603.2 |
! 43.10 | 50.3 | 6.848] | 1657.1 | 1707.4 |
[ 43.30 | 75.7 | 7.196/| { 1741.5 | 1817.2 |
I 43.50 | 104.5 | 7.553| | 1827.7 | 1932.2 |
! 43.70 | 136.2 | 7.916{ { 1915.7 | 2051.9 |
l 43.90 | 170.7 | 8.288] | 2005.6 | 2176.3 |
| 44,10 | 207.7 | 8.667)] | 2087.4 | 2305.1 |
l 44 .30 | 247.0 | 9.056] | 2191.6 | 2438.6 |
| 44 .50 | 288.6 | 9.455] { 2288.2 | 2576.8 |
| 44 .70 | 332.3 | 9.865]| | 2387.3 | 2719.6 |
| 44.90 | 378.0 | 10.285| | 2489.0 | 2867.0 |
] 45.00 | 401.5 | 10.499| | 2540.7 | 2942.2 |
Time increment (t) = 0.100 hrs.
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POND-2 Version: 5.15 S/N: 1295100016

Page 2
EXECUTED: 11-15-1994 22:17:48 100~-yr Return Freqg: 100 years

k k kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok SUMMARY OF ROUTING COMPUTATIONS Khkkkkhkkkkkkhkkkkkhkkkkhxk

Pond File: c:\pondpack\SHLAKE2 .PND

Inflow Hydrograph: c:\pondpack\SH2PR100.HYD
Outflow Hydrograph:

Starting Pond W.S. Elevation = 41.50 ft

*xxx* Summary of Peak Outflow and Peak Elevation ***x*x*

Peak Inflow
Peak Outflow
Peak Elevation

101.00 cfs
82.32 cfs
43,35 ft

oo

*xxx*x Summary of Approximate Peak Storage ****x

Initial Storage

4.32 ac-ft
Peak Storage From Storm

2.96 ac-ft

it

Warning: Inflow hydrograph truncated on left side.

I Total Storage in Pond 7.28 ac-ft
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BMP #2
Post-development

Outlet Structure
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Outlet Structure File: SHLAKE2R.STR

POND-2 Version: 5.15
Date Executed:

S/N:
Time Executed:

1295100016

*****x COMPOSITE OUTFLOW SUMMARY ****

Elevation (ft) Q (cfs)
41.50 0.0
41.70 0.7
41,90 1.0
42.10 1.3
42 .30 1.5
42 .50 1.6
42 .70 1.8
42.90 1.9
43.10 2.1
43.30 2.2
43.50 2.3
43.70 2.4
43.90 2.5
44,10 3.3
44 .30 6.2
44 .50 10.2
44,70 15.2
44,90 17.4
45.10 19.0
45,30 32.4
45.50 55.5
45.70 85.0
45,90 119.6
46.10 158.6
46.30 201.6
46.50 248.2
46.70 298.2
46.90 351.2
47.10 407.3
47 .30 465.7
47.50 526.6
47.70 590.1
47 .90 650.1
48.10 724.5
48 .30 795.2
48 .50 868.2
48.70 943.2
48.90 1020.4
49.10 1089.7
45 .30 1180.9
49.50 1264.1
49.70 1349.2
49.90 1436.1
50.00 1480.3
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Contributing Structures

NDNNONNNNDNDNNNODNDNNNDNDNNNDERPRRPRRPERERPRRPRPRERRRERPRERPRPOOOOOOOO0 0o,

+5
+5
+5
+5
+5
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4
+4

+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5



Qutlet Structure File:

POND-2 Version:
Date Executed:

5.15

Outlet Structure File:
Planimeter Input File:

SHLAKEZ2R.STR
S/N: 1295100016

Time Executed:

c:\pondpack\SHLAKE2R.STR
c:\pondpack\SHLAKEZ .VOL

Rating Table Output File: c:\pondpack\SHLAKEZR.PND

Min. Elev. (ft)

41.5

Max. 50

Elev. (ft) Incr. (ft) .2

Additional elevations (ft) to be included in table:
X k k k k Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk * *k Kk * Kk *k *x * * *x

AhkhkAhkAAhkhkhhkhkhAkrA kAo h kA bk hkkhkhkhkhkhkhkhkrokrkrkhkhkhhxxk

SYSTEM CONNECTIVITY

AAAA KA KA AR AA AR AA A ARKNR A AN kKA A A kA kA AR Rk A Ak hkhkkhkkxxk

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 was stored in file:
c:\pondpack\SHLAKE2R.PND
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Outlet Structure File: SHLAKE2R.STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: Time Executed:

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

STAND PIPE
Stand Pipe with weir or orifice flow

El 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: SHLAKEZR.STR

POND-2 Version:
Date Executed:

5.15

>>>>>> Structure No.

S/N: 1295100016
Time Executed:

2 <<

(Input Data)

CULVERT-CR
Circular Culvert

El elev. (ft)?
E2 elev. (ft)?

Diam. (ft)?
Inv. el. (ft)?
Slope (ft/ft)?

Tl ratio?
T2 ratio?
K Coeff.?
M Coeff.?
c Coeff.?
Y Coeff.?
Form 1 or 27
Slope factor?
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(With Inlet Control)

44.5
50.001

1.5

37

.05

.0098
2
.0398
.67

1
-.5



Outlet Structure File: SHLAKEZ2R.STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: Time Executed:

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

WEIR-VR
Weir - Vertical Rectangular

El elev. (ft)? 45,1
E2 elev. (ft)? 50.001
Weir coefficient? 3.33
Weir elev. (ft)? 45,1
Length (ft)? 40

Contracted/Suppressed (C/S)? S
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3

Outlet Structure File: SHLAKE2R.STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: Time Executed:

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

ORIFICE
Orifice - Based on Area and Datum Elevation

El elev. (ft)? 41.5

E2 elev. (ft)? 50.001
Orifice coeff.? .6
Invert elev. (ft)? 41.5
Datum elev. (ft) 2 41.5
Orifice area (sq ft)? .34
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Qutlet Structure File: SHLAKEZ2R.STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: Time Executed:

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

***x% INLET CONTROL ASSUMED ***x%x

Elevation (ft) Q0 (cfs) Computation Messages
41.50 0.0 E < Inv.El.= 44
41.70 0.0 E < El= 44
41.90 0.0 E < El= 44
42.10 0.0 E < El= 44
42.30 0.0 E < El= 44
42.50 0.0 E < El= 44
42.70 0.0 E < El= 44
42 .90 0.0 E < El= 44
43.10 0.0 E < El= 44
43.30 0.0 E < El= 44
43.50 0.0 E < El= 44
43.70 0.0 E < El= 44
43.90 0.0 E < El= 44
44 .10 0.7 Weir: H =.1
44,30 3.4 Weir: H=.3
44 .50 7.4 Weir: H =.5
44.70 12.3 Weir: H=.7
44 .90 14.4 Orifice: H=.9
45.10 15.8 Orifice: H=1.1
45.30 17.2 Orifice: H =1.3
45.50 18.5 Orifice: H=1.5
45.70 19.7 Orifice: H =1.7
45,90 20.9 Orifice: H =1.9
46.10 21.9 Orifice: H =2.1
46.30 22.9 Orifice: H =2.3
46.50 23.9 Orifice: H =2.5
46.70 24.9 Orifice: H =2.7
46.90 25.8 Orifice: H =2.9
47.10 26.6 Orifice: H =3.1
47.30 27.5 Orifice: H =3.3
47.50 28.3 Orifice: H =3.5
47.70 29.1 Orifice: H =3.7
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Outlet Structure File: SHLAKEZR.STR

POND-2 Version: 5.15 S/N: 1295100016

Date Executed: Time Executed:
>>>>> CONTINUED from previous page <<<<<

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

*¥*% %% INLET CONTROL ASSUMED ****x

Elevation (ft) Q (cfs) Computation Messages
47 .80 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

mu

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

Weir equation = Orifice equation @ elev.

o

"44.72297 ft
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Outlet Structure File: SHLAKEZR.STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: Time Executed:

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

***k%kx INLET CONTROL ASSUMED ****x

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 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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Qutlet Structure File: SHLAKEZR.STR

POND-2 Version: 5.15 S/N: 1295100016

Date Executed: Time Executed:
>>>>> CONTINUED from previous page <<<<<

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

***xx INLET CONTROL ASSUMED ****x

Elevation (ft) Q (cfs) Computation Messages
47.70 27.6 Submerged: HW =10.7
47.90 27.9 Submerged: HW =10.95
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 =11.8
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 than 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 dc

Transition flows interpolated from the following values:
E1=38.7 ft; Q1=7.58 cfs; Dc=1.07 ft; E2=38.92 ft; Q2=8.66 cfs
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Outlet Structure File: SHLAKEZR.STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: Time Executed:

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

**x%k%*% INLET CONTROL ASSUMED *****

Elevation (ft) Q (cfs) Computation Messages
41.50 0.0 E < Inv.El.= 45.1
41.70 0.0 E < Inv.El.= 45.1
41.90 0.0 E < Inv.El.= 45.1
42.10 0.0 E < Inv.El.= 45.1
42 .30 0.0 E < Inv.El.= 45.1
42.50 0.0 E < Inv.El.= 45.1
42.70 0.0 E < Inv.El.= 45.1
42.90 0.0 E < Inv.El.= 45.1
43.10 0.0 E < Inv.El.= 45.1
43.30 0.0 E < Inv.El.= 45.1
43.50 0.0 E < Inv.El.= 45.1
43.70 0.0 E < Inv.El.= 45.1
43.90 0.0 E < Inv.El.= 45.1
44 .10 0.0 E < Inv.El.= 45.1
44 .30 0.0 E < Inv.El.= 45.1
44 .50 0.0 E < Inv.El.= 45.1
44.70 0.0 E < Inv.El.= 45.1
44,90 0.0 E < Inv.El.= 45.1
45.10 0.0 H =0.0
45.30 11.9 H =.2
45.50 33.7 H =.4
45.70 61.9 H =.6
45.90 95.3 H=.8
46.10 133.2 H =1.0
46.30 175.1 H =1.2
46.50 220.6 H =1.4
46.70 269.6 H =1.6
46.90 321.7 H =1.8
47.10 376.7 H =2.0
47.30 434.6 H =2.2
47.50 495.2 H =2.4
47.70 558.4 H =2.6
47.90 624.1 H =2.8
48 .10 692.1 H =3.0
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Outlet Structure File: SHLAKEZR.STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: Time Executed:

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

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

**x*%*x INLET CONTROL ASSUMED ****x%

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**1.5) -- Suppressed Weir
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Outlet Structure File: SHLAKEZR.STR

POND-2 Version: 5.15 S/N: 1295100016
Date Executed: 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
42.80 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: SHLAKEZR.STR

POND-~2 Version: 5.15 S/N: 1295100016

Date Executed: 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 sg.ft.
H (ft) = Table elev. - Datum elev. ( 41.5 ft )
Q (cfs) = C * A * sqgr(2g * H)
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Qutlet Structure File: SHLAKEZ2R.STR

POND-2 Version: 5.15
Date Executed:

S/N: 1295100016
Time Executed:

Outflow Rating Table 3

Table 3 =
Elevation (ft) Q (cfs)
41.50 0.0
41.70 0.0
41.90 0.0
42.10 0.0
42 .30 0.0
42.50 0.0
42.70 0.0
42.90 0.0
43.10 0.0
43.30 0.0
43.50 0.0
43.70 0.0
43.90 0.0
44.10 0.7
44 .30 3.4
44 .50 7.4
44 .70 12.3
44 .90 14.4
45.10 15.9
45,30 17.2
45.50 18.5
45,70 19.7
45,90 20.9
46.10 21.9
46.30 22.9
46.50 23.9
46.70 24.9
46.90 25.8
47.10 26.6
47.30 27.1
47.50 27.3
47.70 27.6
47.90 27.9
48.10 28.2
48.30 28.5
48 .50 28.8
48.790 29.0
48 .90 29.3
49.10 29.6
49.30 29.8
49 .50 30.1
49 .70 30.4
49.90 30.6
50.00 30.7
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BMP #2
Post-development Routings
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lPOND-—Z Version: 5.15 S/N: 1295100016 Page 1
EXECUTED: 11-15-1994 22:18:1¢6 2-yr Return Freq: 2 years

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

——=—INITIAL CONDITIONS----

Elevation = 41.50 ft
Outflow = 0.00 cfs
I Storage = 4.32 ac-ft
INTERMEDIATE ROUTING
l GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 2s/t | 2s/t + 0 |
l | (ft) | (cfs) | (ac-ft) | | (cfs) | (cfs) |
R R | m—m e | | ~——mmm o e |
| 41.50 | 0.0 | 4.317) | 1044.7 | 1044.7 |
| 41.70 | 0.7 | 4.609) | 1115.3 | 1116.0 |
I | 41.90 | 1.0 | 4.907) | 1187.6 | 1188.6 |
| 42.10 | 1.3 | 5.213] | 1261.5 | 1262.8 |
, | 42.30 | 1.5 | 5.526| | 1337.2 | 1338.7 |
I | 42.50 | 1.6 | 5.845)] x 1414.6 | 1416.2 |
| 42.70 | 1.8 | 6.172] 1 1493.6 | 1495.4 |
| 42.90 | 1.9 | 6.506] | 1574.5 | 1576.4 |
l | 43.10 | 2.1 | 6.848}| | 1657.1 | 1659.2 |
| 43.30 | 2.2 | 7.196| 1 1741.5 | 1743.7 |
| 43.50 | 2.3 | 7.553 | 1827.7 | 1830.0 |
[ 43.70 | 2.4 | 7.916| | 1915.7 | 1918.1 |
l | 43.90 | 2.5 | 8.288 ] | 2005.6 | 2008.1 |
- [ 44.10 | 3.3 | 8.667] : 2097.4 | 2100.7 |
| 44.30 | 6.2 | 9.056] | 2191.6 | 2197.8 |
I | 44.50 | 10.2 | 3.455| | 2288.2 | 2298.4 |
| 44.70 | 15.2 | 9.865] | 2387.3 | 2402.5 |
| 44.90 | 17.4 | 10.285] | 2489.0 | 2506.4 |
l | 45.10 | 19.0 | 10.716| | 2593.2 | 2612.2 |
| 45.30 | 32.4 | 11.157] | 2699.9 | 2732.3 |
| 45.50 | 55.5 | 11.609]| | 2809.3 | 2864.8 |
[ 45.70 | 85.0 | 12.072] | 2921.3 | 3006.3 |
l | 45.90 | 119.6 | 12.546| | 3036.0 | 3155.6 |
| 46.10 | 158.6 | 13.029] | 3153.1 | 3311.7 |
| 46.30 | 201.6 | 13.515] | 3270.5 | 3472.1 |
l | 46.50 |  248.2 | 14.000]| | 3387.9 | 3636.1 |
|, 46.70 | 298.2 | 14.485]| | 3505.3 | 3803.5 |
| 46.90 |  351.2 | 14.970| | 3622.8 | 3974.0 |
| 47.10 |  407.3 | 1 15.455 1 3740.2 | 4147.5 |
' | 47.30 |  465.7 | 15.940| 1 3857.6 | 4323.3 |
| 47.50 | 526.6 | 16.426| 1 3975.0 | 4501.6 |
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EXECUTED 11-15-1994 22:18:16 Page 2
DISK FILES: SH2PS2 .HYD ; SHLAKEZ2R.PND

INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTEFLOW | STORAGE | | 25/t | 25/t + 0
I (ft) l (cfs) I (ac-ft) | | (cfs) I (cfs)
| === | = [ === | === | ===
| 47.70 | 590.1 | 16.911] [ 4092.4 | 4682.5
| 47.90 | 656.1 | 17.396] | 4209.8 | 4865.9
| 48.10 | 724.5 | 17.881| | 4327.2 | 5051.7
| 48 .30 | 705.2 | 18.366] | 4444 .6 | 5239.8
| 48 .50 | 868.2 | 18.851] [ 4562.1 | 5430.3
| 48 .70 | 943.2 | 19.337] | 4679.5 | 5622.7
| 48.90 | 1020.4 | 19.822]| | 4796.9 | 5817.3
| 49,10 | 109%8.7 | 20.307] | 4914.3 | 6014.0
l 49.30 | 1180.9 | 20.792| | 5031.7 | 6212.6
! 49.50 { 1264.1 | 21.277| | 5149.1 | 6413.2
| 49.70 | 1349.2 | 21.763] | 5266.5 | 6615.7
| 49.90 | 1436.1 | 22.248 | | 5383.9 | 6820.0
| 50.00 | 1480.3 | 22.490| | 5442.6 | 6922.9

Time increment (t) = 0.100 hrs.
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lPOND—Z Version: 5.15 S/N: 1295100016

Page 3
EXECUTED: 11-15-1994 22:18:16

2-yr Return Freq: 2 years

* ok k ok ok ok ok ok ok ok ok ok ok okok ok ok ok SUMMARY OF ROUTING COMPUTATIONS khkkkkkrxkkkhkkihkhkkhkhkx

Pond File: c:\pondpack\SHLAKE2R.PND

Inflow Hydrograph: c¢:\pondpack\SH2PS2 .HYD
Outflow Hydrograph:

Starting Pond W.S. Elevation = 41.50 ft

**x*xx% Summary of Peak Outflow and Peak Elevation ****x*

Peak Inflow
Peak Outflow
Peak Elevation

57.00 cfs
2.47 cfs
43.84 ft

I wn

*x&x%x% Summary of Approximate Peak Storage ****x*

Initial Storage

4.32 ac-ft
Peak Storage From Storm

3.85 ac-ft

I

Warning: Inflow hydrograph truncated on left side.

l Total Storage in Pond 8.17 ac-ft
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lPOND—Z Version: 5.15 S/N: 1295100016 Page 1
EXECUTED: 11-15-1994 22:18:19 10-yr Return Freq: 10 years

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

----INITIAL CONDITIONS----

Elevation = 41.50 ft
l Outflow = 0.00 cfs
Storage = 4.32 ac-ft
INTERMEDIATE ROUTING
l GIVEN POND DATA COMPUTATIONS
| ELEVATION| OUTFLOW | STORAGE | l 2S5/t | 28/t + 0 |
l f (£t) | (cfs) J (ac~ft) | I (cfs) I (cfs) l
| —=—— e | ——m - | —m—mm | e | —m—m e mm e |
| 41.50 | 0.0 | 4.317]| | 1044.7 | 1044.7 |
l | 41.70 | 0.7 | 4.609] | 1115.3 | 1116.0 |
| 41.90 | 1.0 | 4.907] | 1187.6 | 1188.6 |
| 42.10 | 1.3 | 5.213] | 1261.5 | 1262.8 |
| 42.30 | 1.5 | 5.526| x 1337.2 | 1338.7 |
l | 42.50 | 1.6 | 5.845] | 1414.6 | 1416.2 |
| 42.70 | 1.8 | 6.172] | 1493.6 | 1495.4 |
| 42.90 | 1.9 | 6.506] | 1574.5 | 1576.4 |
l | 43.10 | 2.1 | 6.848 | | 1657.1 | 1659.2 |
| 43.30 | 2.2 | 7.196]| | 1741.5 | 1743.7 |
| 43.50 | 2.3 | 7.553| | 1827.7 | 1830.0 |
l 1 43.70 | 2.4 | 7.916| | 1915.7 | 1918.1 |
| 43.90 | 2.5 | 8.288| | 2005.6 | 2008.1 |
t 44 .10 | 3.3 | 8.667| | 2097.4 | 2100.7 |
| 44 .30 | 6.2 | 9.056 | | 2191.6 | 2197.8 |
I 1 44.50 | 10.2 | 9.455] | 2288.2 | 2298.4 |
1 44.70 | 15.2 | 9.865] | 2387.3 | 2402.5 |
| 44.90 | 17.4 | 10.285] : 2489.0 | 2506.4 |
I | 45.10 | 19.0 | 10.716 | 2593.2 | 2612.2 |
| 45.30 | 32.4 | 11.157] | 2699.9 | 2732.3 |
1 45.50 | 55.5 | 11.609] | 2809.3 | 2864.8 |
l | 45.70 | 85.0 | 12.072] | 2921.3 | 3006.3 |
| 45.90 | 119.6 | 12.546| | 3036.0 | 3155.6 |
| 46.10 | 158.6 | 13.029] | 3153.1 | 3311.7 |
| 46.30 | 201.6 | 13.515] 1 3270.5 | 3472.1 |
I ; 46.50 | 248.2 | 14.000| | 3387.9 | 3636.1 |
| 46.70 | 298.2 | 14.485) | 3505.3 | 3803.5 |
; 46.90 | 351.2 | 14.970 ]| | 3622.8 | 3974.0 |
l ; 47.10 | 407.3 | 15.455| ( 3740.2 | 4147.5 |
| 47.30 | 465.7 | 15.940 | | 3857.6 | 4323.3 |
| 47.50 | 526.6 | 16.426| | 3975.0 | 4501.6 |
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l EXECUTED 11-15-1994 22:18:19

DISK FILES: SH2PS10 .HYD ; SHLAKE2R.PND

GIVEN POND DATA

|ELEVATION| OUTFLOW | STORAGE |
I (fr) I (cfs) | (ac-ft) |
e | == | ==—=——m——— [
l 47.70 | 590.1 | 16.911|
[ 47.90 | ©656.1 | 17.396]
| 48.10 | 724.5 | 17.881}
l 48 .30 | 795.2 | 18.366]
| 48 .50 | 868.2 | 18.851]
I 48 .70 | 943.2 | 19.337]
| 48.90 | 1020.4 | 19.822]
| 43.10 | 1089.7 | 20.307]
| 49.30 | 1180.9 | 20.792|
| 483.50 | 1264.1 | 21.277|
| 49.70 | 1349.2 | 21.763]
| 49.90 | 1436.1 | 22.248|
| 50.00 | 1480.3 | 22.490|

Time increment
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(t)

l

Page 2

INTERMEDIATE ROUTING

COMPUTATIONS
2S5/t | 28/t + 0
(cfs) | (cfs)
____________ { ——— ———— — —————
4092.4 | 4682 .5
4209.8 | 4865.9
4327.2 | 5051.7
4444 .6 | 5239.8
4562.1 | 5430.3
4679.5 | 5622.7
4796.9 | 5817.3
4914.3 | 6014.0
5031.7 | 6212.6
5149.1 | 6413.2
5266.5 | 6615.7
5383.9 | 6820.0
5442.6 | 6922.9
0.100 hrs.



IPOND—Z Version: 5.15 S/N: 1295100016

Page 3
EXECUTED: 11-15-1994 22:18:19

10-yr Return Freq: 10 years

AKkkkhkkikkkkkkkhkkhkkkhkkkk SUMMARY OF ROUTING COMPUTATIONS k Kk ok kK ok ok ok ok ok ok Kok kok ok ok ok

Pond File: c:\pondpack\SHLAKE2R.PND

Inflow Hydrograph: c:\pondpack\SH2PS10 .HYD
Qutflow Hydrograph:

Starting Pond W.S. Elevation = 41 .50 ft

*xx*%*% Summary of Peak Outflow and Peak Elevation ***xx*

Peak Inflow
Peak Outflow
Peak Elevation

124.00 cfs
19.21 cfs
45.10 ft

e

**xxx Summary of Approximate Peak Storage **x*x*

Initial Storage

4,32 ac-ft
Peak Storage From Storm

It

Warning: Inflow hydrograph truncated on left side.

6.41 ac-ft
I Total Storage in Pond 10.72 ac-ft
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IPOND-2 Version: 5.15 S/N: 1295100016 Page 1
EXECUTED: 11-15-1994 22:18:22 100-yr Return Freq: 100 years

Inflow Hydrograph: c:\pondpack\SH2PS100.HYD
Rating Table file: c:\pondpack\SHLAKEZ2R.PND

-—-~-—-INITIAL CONDITIONS-—---

Elevation = 41.50 ft
l Outflow = 0.00 cfs
Storage = 4.32 ac-ft
INTERMEDIATE ROUTING
l GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 2s/t | 28/t + 0 |
I | (ft) | (cfs) | (ac-ft) | ! (cfs) | (cfs) |
| —=mmm o | === mm e | === ! | ~==—mmmm—m - | -mmmmmmmmmm o |
| 41.50 | 0.0 | 4.317] | 1044.7 | 1044.7 |
I | 41.70 | 0.7 | 4.609) | 1115.3 | 1116.0 |
| 41.90 | 1.0 | 4.907) | 1187.6 | 1188.6 |
| 42 .10 | 1.3 | 5.213] | 1261.5 | 1262.8 |
| 42 .30 | 1.5 | 5.526] | 1337.2 | 1338.7 |
l | 42 .50 | 1.6 | 5.845] | 1414.6 | 1416.2 |
| 42.70 | 1.8 | 6.172] 1 1493.6 | 1495.4 |
| 42 .90 | 1.9 | 6.506] | 1574.5 | 1576.4 |
l | 43.10 | 2.1 | 6.848] | 1657.1 | 1659.2 |
| 43.30 | 2.2 | 7.196] | 1741.5 | 1743.7 |
; 43.50 | 2.3 | 7.553]| 1 1827.7 | 1830.0 |
| 43.70 | 2.4 | 7.916| | 1915.7 | 1918.1 |
I | 43.90 | 2.5 | 8.288| | 2005.6 | 2008.1 |
[ 44 .10 | 3.3 | 8.667| 1 2097.4 | 2100.7 |
1 44 .30 | 6.2 | 9.056] | 2191.6 | 2197.8 |
l | 44 .50 | 10.2 | 9.455] | 2288.2 | 2298.4 |
| 44 .70 | 15.2 | 9.865]| | 2387.3 | 2402.5 |
| 44 .90 | 17.4 | 10.285] | 2489.0 | 2506.4 |
I [ 45.10 | 19.0 | 10.716] | 2593.2 | 2612.2 |
1 45.30 | 32.4 | 11.157] | 2699.9 | 2732.3 |
; 45.50 | 55.5 | 11.609] | 2809.3 | 2864.8 |
( 45.70 | 85.0 | 12.072] | 2921.3 | 3006.3 |
I 1 45.90 | 119.6 | 12.546| | 3036.0 | 3155.6 |
1 46.10 | 158.6 | 13.029] | 3153.1 | 3311.7 |
[ 46.30 | 201.6 | 13.515] | 3270.5 | 3472.1 |
I 1 46.50 | 248.2 | 14.000 | | 3387.9 | 3636.1 |
1 46.70 | 298.2 | 14.485| | 3505.3 | 3803.5 |
| 46.90 | 351.2 | 14.970| | 3622.8 | 3974.0 |
l | 47.10 | 407.3 | 15.455| [ 3740.2 | 4147.5 |
| 47.30 | 465.7 | 15.940 | | 3857.6 | 4323.3 |
| 47.50 | 526.6 | 16.426 | ‘ 3975.0 | 4501.6 |
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EXECUTED 11-15-1994 22:18:22 Page 2
DISK FILES: SH2PS100.HYD ; SHLAKEZ2R.PND

INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 28/t | 2SS/t + 0
[ (ft) [ (cfs) | (ac-ft) | I (cfs) | (cfs)
| === | ——=—————= | ———==———— | | ———————————- ==
| 47.70 | 590.1 | 16.911| | 4092.4 | 4682.5
| 47.90 | 656.1 | 17.396] | 4209.8 | 4865.9
1 48.10 | 724.5 | 17.881} | 4327.2 | 5051.7
! 48 .30 | 795.2 | 18.366] | 4444 .6 | 5239.8
| 48 .50 | 868.2 | 18.851| | 4562.1 | 5430.3
| 48.70 | 943.2 | 19.337] | 4679.5 | 5622.7
| 48.90 | 1020.4 | 19.822] | 4796.9 | 5817.3
| 49.10 | 1099.7 | 20.307 | 4914.3 | 6014.0
| 49,30 | 1180.9 | 20.792| | 5031.7 | 6212.6
1 49.50 | 1264.1 | 21.277} | 5149.1 | 6413.2
| 49,70 | 1349.2 | 21.763 | 5266.5 | 6615.7
| 49.90 | 1436.1 | 22.248] | 5383.9 | 6820.0
| 50.00 | 1480.3 | 22.490| | 5442 .6 | 6922.9

Time increment (t) = 0.100 hrs.
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IPOND—Z Version: 5.15 S/N: 1295100016

Page 3
EXECUTED: 11-15-19%4 22:18:22 100-yr Return Freq: 100 years

Kk ok k ok k ok ok ok kkkkkkkkk SUMMARY OF ROUTING COMPUTATIONS dkkkhkhkhkkkhkkhkhkkkhkkhkkkhkkx

Pond File: c:\pondpack\SHLAKE2R.PND

Inflow Hydrograph: c:\pondpack\SH2PS100.HYD
Qutflow Hydrograph:

Starting Pond W.S. Elevation = 41 .50 ft

**x*%% Summary of Peak Outflow and Peak Elevation **#**x

Peak Inflow = 204.00 cfs
Peak Outflow = 100.01 cfs
Peak Elevation = 45,79 ft

*x*x*%% gummary of Approximate Peak Storage ***x**

Initial Storage = 4.32 ac-ft
Peak Storage From Storm = 7.96 ac-ft
Total Storage in Pond = 12.28 ac-ft

Inflow hydrograph truncated on left side.

l Warning:
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Type.... SCS Unit Hyd. Summary Page 1.01

Name.... SCS UH 10 Tag: .2 Event: 2 yr
. File.... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW
Storm... Typell 24hr Tag: .2

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 2 year storm

Duration 24.0000 hrs Rain Depth = 3.5000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -ID SCSTYPES.RNF - TypelIl 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 = .
Computed Peak Time = 12.2253 hrs
Computed Peak Flow =

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

Peak Flow, Interpolated OQutput 142.96 cfs
DRAINAGE AREA
ID:None Selected
CN = 91
Area = 70.000 acres
S . .9890 in
0.25 = .1978 in
Cumulative Runoff
2.5411 in
14.823 ac-ft
HYG Volume... 14.823 ac-ft (area under HYG curve)

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

.53000 hrs (ID: None Selected)
.07067 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, gp = 149.65 cfs
Unit peak time Tp = .35333 hrs
Unit receding 1limb, Tr = 1.41333 hrs
Total unit time, Tb = 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 Page 1.02

Name.... SCS UH 10 Tag: .10 Event: 10 yr
. File.... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW
Storm... Typell 24hr Tag: .10

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 10 year storm

Duration 24.0000 hrs Rain Depth = 5.8000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -ID SCSTYPES.RNF - TypelII 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKW\SAMPLE\
HYG File - ID - SCS UH 10 .10
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 = 261.97 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 12.2000 hrs
Peak Flow, Interpolated Output = 260.91 cfs
DRAINAGE AREA
ID:None Selected
CN = 91
Area = 70.000 acres
S = .9890 1in
0.2S = .1978 in
Cumulative Runoff
4.7616 1in
27.776 ac-ft
HYG Volume... 27.775 ac-ft (area under HYG curve)

¥xxx* UNIT HYDROGRAPH PARAMETERS ****x*

.53000 hrs (ID: None Selected)
.07067 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, gp = 149.65 cfs
Unit peak time Tp = .35333 hrs
Unit receding 1limb, Tr = 1.41333 hrs
Total unit time, Tb = 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 Page 1.03
Name.... SCS UH 10 Tag: 100-YR Event: 100 yr
File.... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW

Storm... Typell 24hr Tag: 100-YR

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration 24.0000 hrs Rain Depth = 8.1000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -1ID SCSTYPES.RNF - TypelI 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 = 70.000 acres
S = .9890 in
0.2S5 = .1978 1in
Cumulative Runoff
7.0232 in
40.969 ac-ft
HYG Volume. .. 40.968 ac-ft (area under HYG curve)

*¥*¥xxx UNIT HYDROGRAPH PARAMETERS *****

.53000 hrs (ID: None Selected)
.07067 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

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

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 149.65 cfs
Unit peak time Tp = .35333 hrs
Unit receding 1limb, Tr = 1.41333 hrs
Total unit time, Tb = 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 Page 1.04

Name.... SCS UH 20 Tag: Y. Event: 2 yr
" File.... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW
Storm... TypelIl 24hr Tag: .2

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 2 year storm

Duration 24.0000 hrs Rain Depth = 3.5000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -1ID SCSTYPES.RNF - TypelIIl 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 Selected
CN = 74
Area = 256.000 acres
S = 3.5135 in
0.25 = .7027 1in
Cumulative Runoff
1.2399 in
26.452 ac-ft
HYG Volume. .. 26.452 ac-ft (area under HYG curve)

*¥¥xx* UNIT HYDROGRAPH PARAMETERS ****x

.50000 hrs (ID: None Selected)
.06667 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

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

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 580.12 cfs
Unit peak time Tp = .33333 hrs
Unit receding limb, Tr = 1.33333 hrs
Total unit time, Tb = 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 Page 1.05

Name.... SCS UH 20 Tag: .10 Event: 10 yr
File.... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW
Storm... Typell 24hr Tag: .10

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 10 year storm

Duration 24.0000 hrs Rain Depth = 5.8000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -1ID SCSTYPES .RNF - TypeIl 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 Qutput = 658.24 cfs
DRAINAGE AREA
ID:None Selected
CN = 74
Area = 256.000 acres
S = 3.5135 in
0.25 = .7027 in
Cumulative Runoff
3.0174 1in
64.372 ac-ft
HYG Volume... 64.372 ac-ft (area under HYG curve)

*¥*¥*x* UNIT HYDROGRAPH PARAMETERS *****

.50000 hrs (ID: None Selected)
.06667 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

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

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, gp = 580.12 cfs
Unit peak time Tp = .33333 hrs
Unit receding limb, Tr = 1.33333 hrs
Total unit time, Tb = 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 Page 1.06
Name.... SCS UH 20 Tag: 100-YR Event: 100 yr
File.... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW

Storm... Typell 24hr Tag: 100-YR

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration 24.0000 hrs Rain Depth = 8.1000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -ID SCSTYPES.RNF - TypelII 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 = ;
Computed Peak Time = 12.2000 hrs
Computed Peak Flow =

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 Selected
CN = 74
Area = 256.000 acres
S = 3.5135 1in
0.2S5 = .7027 in
Cumulative Runoff
5.0152 in
106.991 ac-ft
HYG Volume... 106.991 ac-ft (area under HYG curve)

*¥xx%%x UNIT HYDROGRAPH PARAMETERS ***x*x

.50000 hrs (ID: None Selected)
.06667 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

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

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 580.12 cfs
Unit peak time Tp = .33333 hrs
Unit receding 1limb, Tr = 1.33333 hrs
Total unit time, Tb = 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 Page 1.07

Name.... SCS UH 30 Tag: L2 Event: 2 yr
File.... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW
Storm... Typell 24hr Tag: i i

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 2 year storm

Duration 24.0000 hrs Rain Depth = 3.5000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -1ID SCSTYPES.RNF - Typell 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 = .
Computed Peak Time = 12.0333 hrs
Computed Peak Flow =

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 1in
0.25 = .5000 in
Cumulative Runoff
1.6364 1in
5.182 ac-ft
HYG Volume... 5.182 ac-ft (area under HYG curve)

*¥*¥*x% UNIT HYDROGRAPH PARAMETERS *****

.25000 hrs (ID: None Selected)
.03333 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

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

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 172.22 cfs
Unit peak time Tp = .16667 hrs
Unit receding limb, Tr = .66667 hrs
Total unit time, Tbh = .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 Page 1.08

Name.... SCS UH 30 Tag: .10 Event: 10 yr
File.... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW
Storm... Typell 24hr Tag: .10

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 10 year storm

Duration = 24.0000 hrs Rain Depth = 5.8000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -ID SCSTYPES.RNF - Typell 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
0.25 = .5000 in
Cumulative Runoff
3.6013 in
11.404 ac-ft
HYG Volume... 11.404 ac-ft (area under HYG curve)

*¥*xx%x UNIT HYDROGRAPH PARAMETERS ****x*

.25000 hrs (ID: None Selected)
.03333 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

483.432 (37.46% under rising limb)

Unit Hyd. Shape Factor

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 172.22 cfs
Unit peak time Tp = .16667 hrs
Unit receding limb, Tr = .66667 hrs
Total unit time, Tb = .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 Page 1.09
Name.... SCS UH 30 Tag: 100-YR Event: 100 yr
File.... C:\HAESTAD\PPKW\SAMPLE\108 STONEHOUSE.PPW

Storm... Typell 24hr Tag: 100-YR

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration 24.0000 hrs Rain Depth = 8.1000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -ID SCSTYPES .RNF - TypelII 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 OQutput = 256.79 cfs
DRAINAGE AREA
ID:None Selected
CN = 80
Area = 38.000 acres
S = 2.5000 in
0.25 = .5000 in
Cumulative Runoff
5.7188 in
18.110 ac-ft
HYG Volume... 18.110 ac-ft (area under HYG curve)

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

.25000 hrs (ID: None Selected)
.03333 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

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

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 172.22 cfs
Unit peak time Tp = .16667 hrs
Unit receding limb, Tr = .66667 hrs
Total unit time, Tb = .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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TFailwater Computations

The TR-55 method was used to compute runoff to the existing channel. Runoff was found for
design storms of 2, 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 Calculated Channel Depth Tailwater Elevation
2-year 0.8 ft. 36.8 ft.
10-year 1.3 ft. 373 ft.
100-year 1.7 ft. 37.7 ft.

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

MAR 16 20850

: Envivonmanial Gy
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ENGINEERING CONSULTING SERVICES, LTD.

Geotechnical * Construction Materials © Erivironmentai

March 14, 2000

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

ECS Project No. 5877
Dear Mr. Allen:

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 corner of the Legends at Stonchouse 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 of Ware 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 10-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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ECS Project No. 5877
Page 3

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).

e 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.

e 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 cm/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 102 cm/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 spiliway 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 10 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.

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

e 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.

e 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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e 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.

. Compactioﬁ Testing of soil fill, parti;:ularly 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
engineer.

» 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.

ieqx‘?»l’“"TH OP A
Robert C. Moss, 111, P.E. S cf’

Vice President/Richmond Branch Manager 8 ROBERT C.M0SS, It &

. ‘ No. 019982
Copies: (3) Client v :’3,‘
(2 é"
Geotech/Reports/5877 ‘%:y $ =
SIONAL‘?»
oocot?
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TEL: Jun 13795 14:26 No.005 F.O

DEPARTMENTY OF THE ARMY
NOMFOLK DILTRICT, COAPS DO ENGINEERS
FORT NOREOLK, 803 FRONT STREET

NORFOLK. V'RGINIA 115121094

REPLY TO
ATTENTION OF-

Southern Virginia Regulatoxy Section
S4-0816a-14 (Wara Cramk)

Stonshouse, Inc.

¢/c Mr. Jamez Franklin

Vice President, Stonzhouse, Inc. .
P.0. Box 17¢C0

West Point, Virginia 23181

Dear Mr. Frarklin:

'this letter 1s in rererence 7o rtne propossd unlilily line crowsing and
Qam rapair for the jrrigatlan systea Lhal will service the Legends golf course
al the Stonsliwuse Subdivision in Jampsas City County. In accordance with your
toyuest Wl May 15, 1535, your Deporzment of the Army Dormit, facucd on
Decemper L&, 1994, ia hercky tudificd ko allow temporary impacts to wetlands
for a utility line conctruction and minox impacts to watlands for dam
maintenange, as depicted on Figuree 3 Fhrangh R, darasd May 12, 19%€ by
Williamghurg Envivasmantral Group (Figures 3 end 4 are entitlad *Irrisation
Mranafar and Distrinution Line. Wesland Creesingt; Fizures ° and & are
sntitled *Improvements to Existing Sam, lam at Practice Rarge*; and Figurss 7
and 3 are enlitied "Improvements to Existing Dam, Dam at Hela $2")., All other
cenditions of the original permit rvsmain unshanged,

The drawings indicate that rhe utility line will be installsd in a
manrner consistent with the Cerps' Matiomwide 12 permit tor temporary impacrs
due to utility line zonstruction. The tollowing conditicra for inscallation
of the utility line must be adhersd to: the area of waters of the United
states that 12 disturbed must be limited o Che minlnum necessary o censlruct
the urility iina. Tn wetlands, the vop 6° Lo 22" of Whe treudh should
¢generally be backfillsad witl topseil Lrow the Srensh., Excess material must be
removed Lo wpland atwas bwwediately spon cempletion of ceonstruetion.  Any
expuzed slupens aud suneanlvanks must ke stobilized upen completion of the
utility line. In addition, whenevar possikls, nxeavated material should be
stockpilad irn the upland, HBRowewver, when this 5 not fsasible, temparary
sto¢kriling ic authorized provided zhat all eaxcavarad marerial arockp’ led in a
vogetated wetland arsa is plared an Filtar clarh, matas, or some other
impermeelrle surfans. The marerial will ba scabilized with atyaw bales, filter
atoth, etc. to prevent raantry into che waterway. The excavated macerial must
be placed back inte the trench 50 ths original contzour, ard all excess
axcavated material mast be completely remcved from the wetlandw within 30 dayse
after the utility linez has been install«d through the wetlands ar=a.

Please obtain all necessarvy 3racte ard Local authotrizations. should you
rneed further assistance cr havs any suestions, please oonrast Ms. Melissa
Schaup at (¥U&; 44L-748%,
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TEL: Jun 137495 14:26 No.Q0% P.0O4

BY AUTHORLYY OF THE SECRETARY OF THE ARMY:

FCR AND ON BEHALF OF TUE DISTRICT ENCINEEDR,
CCLONEL ANDREW M, PNDRINZ, JR.:

Sincerely,

" >
'/
g AT § Ty 11
/ /é* [ -upiadtor

R. Harcld Cones
Chie¥, Southern Virginie
Regulatery Sectinn

——r >

S

Copy Furnishea:

vavid Ramsey, Will.amsucy Birrivonrmenzal Srxoup, Ine.
Behert Kerr, Laugley asd McDenald, Inc,
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“““““ TEL: Jun 13'95  14:25 Np.0OS P.02
Depariment of the Army

‘ U.S. Army Corps of Engineers
m Norfolk Distriet
803 Front Strea!

Norfolk, Virginia 23%10-1096€

Facsimile Header

FROM: M. 8chaup | [OFFICE SYMBOL:  CENAD-CO-R |
PHONE: 608 4417480 R R R e

: Bavid Ramsey [OFFICE SYMBOL: WEG
HON 804 1220-686 FAX:1804 229-4507

TOTAL PAGES FPAGES DATE FRECLUENCGE
(el Heacan 3 May 30, 1995 PRIORITY

RELEASER'S smn;yﬂ"r"i}‘ﬁf
/4

REMARKS

| am faxing the lstter for the -Utility line crossing and dawm repalr. Pisase call me If you have
any questiona,

Melissea
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DEPARTMENT OF DEVELOPMENT MANAGEMENT
P. O. Box 8784
Williamsburg, Virginia 23187-8784

County Government Center. 101-E Mounts Bay Road

Cevelopment Manager
oy parcers September 14, 1994

Code Comonance
253-6626

’j:;);/g; 7Eanq/neer Mf. Ronald Boyd, President
S 516-B South Henry Street
253-6685 Williamsburg Environmental Group, Inc.

integrated Pest Management Williamsburg, VA 23185

253-2620

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 cannot be reached conceming 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 Compi g ity Servi )
General 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 compietion.
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

contlicts from the golf course construction.

5. Provide detail of the super siit 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 instailation 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 ali outfalls that are not directy into wetlands.

8. Provide someway 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 instailed 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 cieared 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 protfers do not address clearing within the areas
proffered for the reservoir pool, so no clearing below the 50-foot contour wiil be allowed
as described in the comments for the individual holes.

Practice Range

1. Allsilt fence used at the toe of the slope around the wetand area shall be super silt fence.

2. ST R-2isnotincluded 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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Holel

1. In narrative, state that trap and basin will be removed upon stabilization of hole.

2. Reduce the clearing between Holes 1 and 9 to the north of the Hole 1 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 refocated 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.

Hole2

1. Provide a DD 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 wiil 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 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 butfer
above the 50-foot contour as possible.

Hole 3
Provide super silt fence where silt fence is shown around the wetands.
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. Provide silt fence to control the runoff from the staging area.

3. Decrease clearing behind the moguis on the east side of the fairway. The grading can be
made steeper to maintain their desired height.
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Hole S

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.

Hole 6
Decrease tree clearing and grading on the north and east sides of the hole on the steep slopes.

Hole 7

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 siit fence
and place the sediment trap at the edge of clearing. Utilize a TSD to convey the discharge
from the trap over the siope.

S. Straighten the cart path between the 7th green and the 8th tee and remove it from the 50/50
buffer area.

Hole 8

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 inciuding the cart path. The green location
also needs to be adjusted to remove it and the bunkers from the 50/50 buffer.

3. The cart path in the vicinity of the tees needs to be shortened.

4. Without any pians for the road, we cannot approve the golf cart tunnel within the reservoir
buffer.

Hole 9
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 repiace 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 wetiands.

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 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
instailation (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.

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 siopes 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 ot the tees.
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Hole 11

1. Provide approximately 200 feet of siit 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

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 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. Thetoe of the slope below ST 14-3 needs to be protected by super silt fence upon removal
of ST 14-3.

3. Itis unclear how the outlet for ST 14-2 will function atter the storm drain and {fill are placed
below the trap.

4. Pull green further upsiope and possibly consider moving entire hole to the south on ridge
to minimize disturbance of steep slopes.

Hole 15
1. Allsilt 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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Hole 16

1. Instali the fill area and pipe shown near the green (o serve as a temporary sediment trap and
include double-wall inlet protection.

2. Provide silt fence on Sheet 15 from end of siit 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 siopes. No
grading is to occur on these steep siopes. Eliminate ail 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 piace ot the TSD proposed for
ST 18-4.

4. Replace the siit fence to the east of ST 18-4 with DD starting at the trap and extending to
contour 90.

Plannine Divisi

Where goif holes come within 50 feet of any road, provide detailed landscape plians that shows
how balls shall be prevented from entering the road.

Sincerely,
é’chacl A. FreZ
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 BMPs are planned to serve the Legends at Stonehouse stormwater 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.

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 X1, 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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| Pre-development

Forest

Wetlands

Minimum Till Agriculture
Conventional Till Agriculture

Total Pre-development

Il Postdevelopment Without BMPs

Pavement
Greens
Tees
Fairways
Roughs
Forest
Buffer

Total Post-dev Untreated
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Legends at Stonehouse
Landuse Loadings Analysis

Areq
(co)
222
3.22
9.9
9.9

245

Area
(ac)
10
3.19
6.32
36.8
97
91.69

245

Phosphorus
Loading Rate
(Ibs/ac)
0.1
0.1
4.2
1.5

0.32

Phosphorus
Loading Rate
(bs/ac)
1.5
0.9
0.9
0.5
0.2
0.1
0.2

0.29

Phosphorus
Loading
(bs)
22.20
0.32
41.58
14.85

78.95

Phosphorus
Loading
(Ibs)
15.00
2.87
5.69
18.40
19.40
9.17
0.00

70.53



Il Postdevelopment With BMPs

Untreated Treated
Phosphorus Phosphorus BMP Phosphorus
Area Loading Rate Loading Efficiency Loading

(ac) (Ibs/ac) (bs) (bs)
Untreated
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 0.2 156.00 0 156.00
Forest 62.45 0.1 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 .05 . 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

) x
Stonehouse Existing Lake Evaluation
BMP #1 Sizing
For Golf Only
I Compute Rv
Drainage Area = 35.5 acre
Paved Area= 0 acre
impenvious %= 0.00 %
Golf Impervious 1%
Total Impervious 1.00 %

Rv= (.05 + .0090mpervious %)
Rv= 0.06

{I Compute Storage Volume
Design a wet pond fo function as a 80% efficient BMP using guidelines presented In the

Removal efficiencies are taken from Local Asskstance Manual. (CBLAD.1989)
Design based on A Framework For Evaiuating Compiiance With The 10% Rule In the Chesag

Vol=4(Runoff from mean storm)
Vol=4Rv)(Rainfall of Mean Storm)(Orainage Area)

Vol = 0.29 ac-ft

Vol= 12773 cu-ft

Voiume Provideds= 6.35 ac-ft

BMP #2 Sizing
For Golf Only
I Compute Rv

Drainage Area = 22.7 acre

Paved Area= 3.5 acre
Impernvious %= 15.42 %

Golf Impervious 1%

Total Impervious 1642 %

Rv= (.05 + .0090mpervious %)
Rv= 0.20

I Compute Storage Volume
Design a wet pond to function as a 0% efficient BMP using guidelines presented in the

Removal efficiencies are taken from Local Assistance Manual. (CBLAD,1989)
Design based on A Framework For Evaiuating Compliance With The 10% Rule in the Chesar

Vol=4(Runoff from mean storm)
Vol=4Rv)(Rainfall of Mean Storm)(Drainage Areqd)

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 Lake Evaluation

BMP #1 Sizing

For Entire Development

I Compute Rv
Drainage Area = 144 acre
Paved Area= 20 acre
Impervious %= 13.89 %
Golf Impervious 1%
Total Impervious 14.89 %

Rv=(.05 + .009(mpenvious %)
Rv= 0.18

I Compute Storage Volume
Design a wet pond to function as a 50% efficlent BMP using guldeiines presented in the

Removai efficlencles are taken from Local Assistance Manual. (CBLAD.1989)
Design based on A Framework For Evaluating Compliance With The 10% Rule In the Chesag

Vol=4(Runoff from mean storm)
Vol=4(Rv)(Rainfail of Mean Storm)(Drainage Areq)

Vol = 3.71 ac-ft

Vol= 161583 cu-ft

Volume Provided= 6.35 ac-ft

BMP #2 Sizing
For Entire Development
1  Compute Rv

Droinage Afea = 41 acre

Paved Area= 10 acre
Impervious %= 2439 %

Golf Impervious 1%

Total Impervious 2539 %

Rv= (.05 + .0090mpervious %)
Rv= 028

Il Compute Storage Volume
Design a wet pond fo function as a 50% efficient BMP using guidelines presented in the

Removal efficiencles are taken from Local Assistance Manuai, (CBLAD,1989)
Design based on A Framework For Evaluating Compliance With The 10% Rule In the Chesag

Vol=4(Runoff from mean storm)
Vol=4Rv)Rainfall of Mean Storm)(©rainage Areq)

Vol = 1.60 ac-ft
Vol= 69638 cu-ft
Volume Provided= 4.32 ac-ft

Page 2
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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 stormwater 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.

II 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

ass. / i
& comservefion I’x,l/umuusﬁa( brllage ™ fo/fé

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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I Pre-development

Forest

Wetlands

Minimum Till Agriculture
Conventional Till Agriculture

Total Pre-development

Il Postdevelopment Without BMPs

Pavement
Greens
Tees
Fairways
Roughs
Forest
Buffer

Total Post-dev Untreated
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Legends at Stonehouse
Landuse Loadings Analysis

Area
(e10))
222
3.22
9.9
9.9

245

Area
((e]))
10
3.19
6.32
36.8
97
91.69

245

Phosphorus
Loading Rate
(bs/ac)
0.1
0.1
4.2
1.5

0.32

Phosphorus
Loading Rate
(Ibs/ac)
1.5
0.9
0.9
0.5
0.2
0.1
0.2

0.29

Phosphorus
Loading
(Ibs)
22.20
0.32
41.58
14.85

78.95

Phosphorus
Loading
(Ibs)
15.00
2.87
5.69
18.40
19.40
9.17
0.00

70.53



Il Postdevelopment With BMPs

Untreated Treated
Phosphorus Phosphorus BMP Phosphorus
Area Loading Rate Loading Efficiency Loading
(ac) (Ibs/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 16.00 0 15.00
Forest 62.45 0.1 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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MLIAMSBURG

NVIRONMENTAL

( ; ROUP, INC.
8

March 23, 2000

Environmental Consultants

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:

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

PROJECT NAME

FACILITY: LOCATION
CITY-STATE
CURRENT OWNER
OWNER ADDRESS
OWN‘ER ADDRESS 2
CITY-STATE-ZIP. CODE
OWNER PHONE
MAINT AGREEMENT

EMERG ACTION PLAN

Get Last«vBM' > Ne

WC MAINTENANCE PLAN No
049 SITE'AREA acre 245
SP-92-94 LAND USE Res Planned Unit D
@ 0R01-04) old BMP TYP WetPond
(530100004 JCC BMP CODE
17171996 POINT VALUE "
Legends at Stonehouse Golf Course
BMP # 2 (Lake) SW Clubhouse & Park Area
Williamsburg, Va. 23188 "~ SVC DRAIN AREA acres 44

The Traditions Golf Club at Stonehouse

745 Atlantic Avenue
SERVICE AREA DESCRI

Boston, MA 02111-2735 IMPERV AREA acres

RECV:STREAM
Yes EXT DET-WQ-CTRL
WTR QUAL VOL acre-ft
No

CHAN PROT CTRL
CHAN PROT VOL: acre-ft

SW/FLOOD CONTROL
GEOTECH REPORT

CTRL STRUC DESC
CTRL STRUC SIZE inches
OTLT BARRL DESC
OTLT BARRL SIZE inch

EMERG SPILLWAY
DESIGN HW ELEV
PERM POOL ELE
2-YR OUTFLOW cfs
10-YR OUTFLOW cfs
REC DRAWING

Office, Clubhouse, Driv Range & Woods

UT of:Bird Swamp

ACMP Riser
24
ACMP

18

Yes
4578
415
200
19.00

No

10.44

CONSTR CERTI

Yes

No

Yes
No

1.62

LAST INSP DATE

INTERNAL RATING
MISC/COMMENTS

No

Exist L.ake near well lot. Upgrade per
detail Sht 21 in plan SP-37-96:(1995).
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CODE COMPLIANCE/JCSA REVIEW COMMENTS
STONEHOUSE GOLF COURSE
PLAN NO. 8P92-94 HYEC
September 2, 1994

General Comments

1

2.

10.

11,

12

13.

14,

15.

A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project.

An Inspection/Maintenance Agreement shall be executed with the county for the BMP facilities
for this project.

As-built drawings must be provided for any detention facilities upon completion.

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.

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.

Provide detail of Rock Wall shown in several locations. Also, describe its installation in the
narrative; is it at rough grading, final grading, etc.?

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.

Provide some way to designate on the plans which check dam design is used at each location.

Provide a detail of how.the temporary slope drains will be installed in conjunction with the
sediment traps.

Submit an exception request to disturb slopes of 25% and steeper to the Director of Code
Compliance.

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.

Slope Protection Note 1 needs to be modified to state slopes in excess of 10% not 15% will be
stabilized immediately. aftn Aachiy Anol §-2elss

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.

Revise the plant list for the Sensitive Area Treatment to include species that will improve the
wildlife habitat value of the buffer.

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

Cinorgt SSF o < F
L Al it fence - used at tixe toe of the slope around the wetland area shall be super silt fence.

Same for the fence installed below the large tee construction area.

SSF e iy fram 1ot ead ajvvc‘.awj < l‘"i' tee - o . $F rea~ Kok ol —

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

L In narrative, state that trap and basin will be removed upon stabilization of hole.

2. Reduce the clearing between holes 1 and 9 to the north of the hole 1 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 full 50 foot buffer must be maintained in this area.
Green & ')ft-dﬂ'v\g wLLA \ﬁg RPN § P 5 ‘6 $°/$U

Hole 2

1. Provide a DD 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%, 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. = U\ ke adjuoTed

5. 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.

Hole 3

1. Provide s ' 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.
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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. « wiW far dena

Hole 5

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.

Hole 6

? 1 Decrease tree clearing and grading on the north and east sides of the hole on the steep slopes.

Hole 7

1. 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. — W1l he dg

2. Provide super silt fence along the entire eastern edge of clearing. ~ it e, e kﬁ/ B urlerc
@ wad po—t fm)\waaw wat SSF e~ 5Gup Slope aiao

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. = A/of heecleol

«/( 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. .
Ncn grain - 255 08 Fom Toop s SXom Nemoie gradin, < wae SST

Hole 8

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. - Lewmwe SF - DO bty

2. Pull all clearing and grading out of the buffer including the cart path. The green location also
needs to be adjusted to remove it and the bunkers from the 50/50 buffer. = w M ke done

3. The cart path in the vicinity of the tees needs to be shortened.

4. Without any plans for the road we cannot approve the golf cart tunnel within the reservoir
buffer.

Hole 9

1 ST 9-8 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.

5 9F J—*Iw(‘ tees
€ithan SF + Hioldtem an todias tec g
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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. =~ do

7. Reduce clearing on the east side of the fairway on the steep slopes with possible increased
clearing on the west side. ~ dora

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. ~ ol

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. ~¢K «» %

10.  Provide BMP at 10-2-1. = wiM prvv @l = Amigze fothin

1. Raise the bridge to a minimum elevation of 50. ~ Verbhicd cune (say)

12, Eliminate the clearing within the reservoir buffer to the east-northeast of the tees. - don

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. - « Mo e

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
L 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.
A
4. Eliminate the clearing within the reservoir buffer to the east and southeast of the tees. o o &
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 14-8 needs to be protected by super silt fence upon removal of
ST 14-3.
3. It is unclear how the outlet for ST 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

X 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.
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Hole 17

7,1./ 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 4 bt
grading is to occur on these steep slopes. Eliminate all clearing below the 50 foot contour. ”’A s -

3. Narrow the tee area to minimize clearing area. -w W leeic € ™ (aid

Hole 18

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 18-8-1 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.

SSF ~ SU0/s0 Gt Arca arc~d cotllools
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1 (9) Force mains designed to discharge to atmospheric
a
pressure wherever this can be reasonably done;
~
J (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

i a_d i

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
l subject to any provision of Condition 8.1(a).
i ! (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. Oowner 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 and/or the Community Association
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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 and/or 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) S50
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,
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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
10 Point Analysis
Legends at Stonehouse
No Offsite Credit

A. STRUCTURAL BMP POINT ALLOCATION

Fraction of
' Site Served Weighted
BMP BMP Points By BMP ' BMP Points
Existing Lake 1 X 24% = 2.64
Maintenance BMP& Hole 10 BMP 9 X 3% = 0.30
Hole 12 and 13 BMP's 9 X 5% = - 0.42
Offsite Credit -0 X 71% = 0.00
\ TOTAL WEIGHTED BMP POINTS: 3.36
B. NATURAL OPEN SPACE CREDIT
Natural Points for
Fraction of Site Open Space Credit Natural Open Space
48% X 0.10 = 4.80
C. TOTAL WEIGHTED POINTS
3.36 4.80 = 8.16
Structural BMP Points Natural Open Space Points Total
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Worksheet For BMP Point System

Legends at Stonehouse
Allowing All Offsite Credit

A. STRUCTURAL BMP POINT ALLOCATION

Fraction of
Site Served Weighted
BMP ~BMP Points By BMP BMP Points
Existing Lake 9 X 24% = 2.16
Maintenance BMP& Hole 10 BMP Q X 3% = 0.30
Hole 12 and 13 BMP's 9 X 5% = . 0.42
Offsite Credit 9 X 71% = 6.37
TOTAL WEIGHTED BMP POINTS: 9.26
B. NATURAL OPEN SPACE CREDIT
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 = 14.06
Structural BMP Points Natural Open Space Points | Total

Total Site = 245 acres
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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

Fraction of
Site Served Weighted
BMP BMP Points By BMP BMP Points
Existing Lake 9 X 24% = 2.16
Maintenance BMP& Hole 10 BMP 9 X 3% = 0.30
Hole 12 and 13 BMP's 9 X 5% = 0.42
Offsite Credit 9 X 26% = 2.34
TOTAL WEIGHTED BMP POINTS: 5.22
B. NATURAL OPEN SPACE CREDIT
Natural Points for
Fraction of Site Open Space Credit Natural Open Space
48% X 0.10 = 4.80
C. TOTAL WEIGHTED POINTS
5.22 4.80 = 10.02
Structural BMP Points Natural Open Space Points Total

| Site = 245 acres
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Worksheet For BMP Point System .

Legends at Stonehouse

Adding 10000 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 Paoints

Fraction of
Site Served Weighted
BMP Points By BMP BMP Points
11 X 1% = 0.06
9 X 0% = 0.01
9 X 0% = 0.01
0 X 0% = 0.00
TOTAL WEIGHTED BMP POINTS: 0.08
Natural Points for
QOpen Space Credit Naturat Open Space
0.10 = 9.87
9.87 = 9.95
Natural Open Space Points Total
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James City County Environmental Division )
The Legends at Stonehouse é/(/
BMP #1 Modification Plan Review Comments
4/17/00

General:

v A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project.

A standard Inspection / Maintenance agreement is required to be executed with the County for
the BMP for this project (if one has not been executed already). — el to che Je § tekio {) +hio

v < 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:

M 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:

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.

67 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.

<

v 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 / Drainage:

w87 Pond Tailwater. Tailwater 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.

9. Emergency Spillway. Change the lining of the emergency spillway outlet channel from EC-2 to
an EC-3 liner.

(10.) 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

Conlithy aa St 3 - shll el Page 1 of 2
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concrete pipe meeting the requirements of ASTM C361for the pond outlet barrel. If HDPE 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 of HDPE.

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.

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.

% % %

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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