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DECLARATION OF COVENANTS

INSPECTION/MAINTENANCE OF RUNOFF CONTROL FACILITY

THIS DEELARATION made this 7+A day of &’oél , 19 5 2,
between B <) C,o and all successors in interest, heremafter referred

_g the " wl‘ &R‘(S) owner(sﬁ the following property: _gé &QO 75

and James City County, Virginia, hereinafter referred to as the "COUNTY."

WITNESSETH:

We, the COVENANTOR(S), with full 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:

I. The COVENANTORC(S) shall provide maintenance for the runoff control facility,
hereinafter referred to 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) shall provide and maintain perpetual access from public
right-of-ways to the FACILITY for the COUNTY, its agent and its contractor.

4. The COVENANTOR(S) shall grant the COUNTY, its agent and its contractor a
right of entry to the FACILITY for the purpose of inspecting, operating, installing, constructing,
reconstructing, maintaining or repairing the FACILITY.

5. If, after reasonable notice by the COUNTY, the COVENANTOR(S) shall fail to
maintain the FACILITY in accordance with the approved design standards and with the law and
applicable executive regulations, the COUNTY may perform all necessary repair or maintenance
work, 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 COUNTY harmless from
any and all claims for damages to persons or property arising from the installation, construction,
maintenance, repair, operation or use of the FACILITY.

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

8. The covenants contained herein shall run with the land and shall bind the
COVENANTOR(S) and the COVENANTOR(S)’ heirs, executors, administrators, successors and
assignees, and shall bind all present and subsequent owners of property served by the FACILITY.

9. This DECLARATION shall be recorded in the County Land Records.
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IN WITNESS WHEREOE, the COVENANTOR(S) have executed this DECLARATION
OF COVENANTS as of this 779 _ day of Lot 1963

COVENANTOR(S)

HeR . Qoo Co,
by Pk~ /2.

ATTEST:

Qoo 3 Seasz

COVENANTOR(S)

ATTEST:

COMMONWEALTH OF VIRGINIA,

CITY/COUNTY OF TR ltzy

A I, the undersigned Notary Public, in and for the jurisdiction aforesaid, do certify that _
_dlansr A UAedain , whose name is signed as such to the foregoing wntmg

bearing date 44 day of L/ . w8, 197 this day sworn the same before me in my

jurisdiction aforesaid.

GIVEN under my hand this _ 727 day of ,ul S mbics, of 199

SoaA c Notary Public

Tezame

My Commission expires: _/7// 531/« ¢ 51, 199 @

Approved as to form:

. A
C/ %@g——

VIRGINIA: City of Williamsburg and County of
James City, to Wit:
In the Clerl:’s cffice of the Circuit Court of the

City of Wil - ooty of Jages City the
.., lg&hi&ﬁlﬂl}
0261UWpf was pr_o..ated villl o ~lificate annexed and
Revised 9/92 admitted to record ot —3_:%0'01001:
Teste: Heleng.5. Jard, Cler
by

W Clerk

Page 2 - 2-
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DECLARATION OF COVENANTS

INSPECTION/MAINTENANCE OF RUNOFF CONTROL FACILITY

THIS DEELARATION made this_ 7" 27 dayof /Que?f 199 S

between w CO and all successors in interest, hereinafter referred
to j the " wl‘ %(S) owner(sQf the following property: ‘ng ﬁ&o ‘s

and James City County, Virginia, hereinafter referred to as the "COUNTY."

WITNESSETH:

We, the COVENANTOR(S), with full authority to execute deeds, mortgages, other
covenants, and all rights, titles and interests in the propcrty described above, do hereby covenant
with the COUNTY as follows:

1. The COVENANTORC(S) shall provide maintenance for the runoff control facility,
hereinafter referred to 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 COVENANTORC(S) shall provide and maintain perpetual access from public
right-of-ways to the FACILITY for the COUNTY, its agent and its contractor.

4, The COVENANTOR(S) shall grant the COUNTY, its agent and its contractor a
right of entry to the FACILITY for the purpose of inspecting, operating, installing, constructing,
reconstructing, maintaining or repairing the FACILITY.

5. If, after reasonabie notice by the COUNTY, the COVENANTOR(S) shall fail to
maintain the FACILITY in accordance with the approved design standards and with the law and
applicable executive regulations, the COUNTY may perform all necessary repair or maintenance
work, 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 penaities.

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

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

o [ o TP tainad hacain chall min with the land and shall bind the
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Environmental Consultants

August 24, 1993

Mr. Darryl Cook
" Code Compliance
James City: County
P.O. BoxJC f
erhamsburg, Vlrgmla 23187 3627

RE: Samt George s Hundred Sectron 5, Phases m and v
BMP/Sedlment Basm Desrgn '

Deaer Cook, : " S - S

”As you requested erhamsburg Envrronmental Group, Inc (WEG) has reevaluated the 10—pomt R
‘calculation worksheet to demonstrate that Saint George's Hundred, Section 5, Phases 11 and IV meet the
Chesapeake Bay cnterla for James City County. Furthermore, VDOT has requested that the storm sewers

. -associated with the Stormwater Management Plan for the site shall not be submerged below the normal
pool -of the proposed lake. During an extensive evaluatron of these two comments, WEG is .
recommending that the wet pond BMP be changed to-an extended detention design type 2 BMP. By .
~providing this 6 point BMP, the overall Stormwater Management Plan will achieve 15 points due to
credit assigned for the treatment of offsite property within the watershed. This design will also allow the‘,, ‘;,
storm sewers to be free of permanent backwater inundation. A temporary sediment basin has also been,ﬁ'

~ sized for the planned disturbed areas in Phase III and will be 1mplemented by mcorporatlng a temporarys
modlﬁcatlon of the BMP outlet structure \

Several major hydrauhc constraints have been con51dered durmg BMP des1gn The most important of
" these constraints include 10-yr.and 100-yr storm elevations. The pr1nc1pal sprllway has been designed to -
prevent the 10-yr storm elevation from exceeding 17.5 feet which will ensure that tailwater conditions do
- not cause surcharging in upstream inlets.  Also, the structure will not allow the 100-yr storm elevation to
‘" cause flooding to adjacent homes. Stormwater routings are enclosed along with a revised worksheet for
BMP pomt system water quahty onﬁce desrgn and BMP. volume calculatlons (see attachments)

, Post-development runoff rates are also typical desrgn constraints for stormwater management structures,

* Post-development runoff rates to this BMP, however, are not significantly greater than pre-development
rates. In order to achieve post-development peak reductions for the 2-yr storm event, approximately
5200 cubic yards of excavation will be required during BMP. construction; The design WEG is proposing .
will result in a post-development increase in peak flow rate of 5 cfs for the 2-yr event.. This design, . >
however, will reduce 10-yr and 100-yr post-development storm peaks to below pre-development -~

- genditions. - This design will require much less excavation and a consrderably smaller disturbed area. =
Sl"qhe increase of 5 cfs durmg a 2-yr storm event is not expected to significantly impact the receiving
waters of Powhatan Creek and., 'WEG feels that this des1gn is more compauble with the’ proposed L
development and the envtronment : , ‘

' Finally, a temporary sedrment basin has been srzed for the' dlsturbed areas within the BMPs watershed. '
Although the Virginia Erosion and Sediment Control Handbook, Third Edition, 1992 requires a total -
storage volume of 134 CllblC yards per acre of dramage area, the’ handbook also states that the purpose of

v

Post Office Box 3584 Williamsburg, Virginia 23187  (804) 2206869 FAX (804) 229-4507
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temporary sediment basins is to detain sediment-laden runoff from disturbed areas. This sediment basin
location is umque because'only 5 acres (+-) of disturbance will occur in an. 89 8 acre watershed. The,
current design standards would provide an oversized basin which would requxre much more excavation

" and land disturbance than necessary. Therefore, WEG requests an exception to the Coﬂntys E&S

requirements in order to size the sednment basin for the 4 81 acres of dlsturbed land- rather than the 89 8
acres w1thm the watershed ' . ,

If you haVe a‘nytquestions regarding these issues, please call me“or Erik ,Allenf.

Yy

Ronald §. Boyd, PE.
* President

RIB:bw

cc: Steve W{lgleyl, AES



St George's Hundred

BMP Volumes
August 1993
Williamsburg Environmental Group

i Compute Areq of Site Treated

Areq of Site '
Area of Watershed Trec’red@

Fraction of Site Treated = 89.9/48.16 = 1.87

See Work Sheet For BMP Point System
for BMP points.

I Compute Water Qudlity Storage Volume For é Point BMP.

impervious Cover of Watershed

Area Imp % Impervious Area

(acre) (acre)
1/3 acre lots 32.1 30 9.63
Park 4 _ 60 2.40
Woods onsite 1.3 1 0.01
Woods offsite 6 1 0.06
Cropland offsite 456.4 1 0.46

Entire Watershed 89.8 14 12.57

Rv for 14% impervious coveris .17

A 6 point BMPrequires that the first 1" of runoff be detained for 24 hours.

Vol = Rv(Area)(1")(1'/12"(43560ft /acre)

Vol = 82.8acres)(11(1°/12")(43560 ft/acre)
Vol = 55,416 cuft

Il Compute Temporary Sediment Basin Volumes

Sizing technique per Virginia Eriosion and Sediment Control Handbook

Provide 67 cy per acre Dry Storage
Provide 67 cy per acre Wet Storage

Area Disturbed by R/W and Public Works 3 acre
Area Disturbed by 18 lots (4500 sf/lot) 1.85 acre
Total Disturbed area 4.85 acre
Dry Storage = 67cy(4.85acres)(27cuft/cy} 8774 cuft
Weft Storage = 67cy(4.85acres)(27cuft/cy 8774 cuft
Total Storage 17548 cuft

Page 1



Worksheet For BMP Point System

St. Georges Hundred
BMP for Phases lll and IV

A. STRUCTURAL BMP POINT ALLOCATION

Fraction of
Site Served Weighted
BMP BMP Points By BMP BMP Poinfts
Extended Detention 6 X 187% = 11.22
X =
X =
X =
TOTAL WEIGHTED BMP POINTS: 11.22
B. NATURAL OPEN SPACE CREDIT
-Natural Points for
Fraction of Site Open Space Credit Natural Open Space
36% X 0.10 = 3.60
C. TOTAL WEIGHTED POINTS
11.22 3.60 = 15
Structural BMP Points Natural Open Space Poinfs Total

Page 1



St. Geroges Hundred Stormwater Routings
August 20,1993
Wiliamsburg Environmental Group

Hydrology

Drainage Area 89.8 acres
Offsite area 52.4 acres
Phases lll and IV 23.4 acres
Phases land Il 14 acres

Pre-development

Time of Concentration 0.98 hrs
SCS Runoff Curve Number 80
2-Yr Peak Discharge 78 cfs
10-yr Peak Discharge 180 cfs
100-yr Development 282 cfs
Pre-development
Time of Concentration 0.98 hrs
SCS Runoff Curve Number _ 82
2-Yr Peak Discharge 76 cfs
10-yr Peak Discharge 182 cfs
100-yr Development 285 cfs
Pond Routing Summary
Return Pre-development Post-development  Post-development Maximum
Period Flow Inflow Outflow Stage
yn (cfs) (cfs) (cfs) (fH
2 78 86 83 15.48
10 180 190 172 16.69
100 282 294 282 18.21

Outlet Structure Description

Two 48" Vertical Standpipes
Crest Elevation 14.5 ft msl

Two 36" Barrells
Invert Elevation Q ft msl

One 6" Water Quality Inlet
Invert Elevation 9 ftmi

One 20" Wide Trapezoidal Weir 17 ft msl
Crest Elevation



ORIFICE DESIGN
An orifice will be designed to release the water quality storage volume over a 40 hour perioc
Using the methodology for discharge under a falling head from the
Standard Handbook For Civil Engineers

the following equation was obtained.

t= QA/Ca@A1/((sart (h1) - (sqrth2))

where
A= area of reservoir 17532 sqaft
C= coeficient of discharge Q.6
a= areaq of orifice ?
g= acceleration of gravity 32.2 ft/secN2
h1= initial head 55 ft
h2=head at end 0ft
t= time fo empty the reservoir 24 hrs

Solving the equation for a, the following water quality diameter was obtained
max area 0.197543 sgft

max dia= 0.501518 ft

max dia= 6.018211 in

Therefore we will use g 6" water quality orifice

Page 1



Quick TR-33 Ver.5.44 S/N:1313400034

Executed:

..........

10:16:54  10-18-1991

Cn for exisitng cecnditions
includes exisitng residential
exisitng farming and woods
using county watershed interpretation

RUNOFF CURVE NUMBER SUMMARY

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

..................................................................

Subarea Area CN
Description ‘ {acres) (weighted)

-——— . ——— ——— —— ————— —— — — o —— - —



Quick TR-335 Ver.5.44 S/N:1213400034
Executed: 10:16:54 10-18-1991L

Cn fcor exisitng conditions
includes exisitng residential
exisitng farming and woods
using county watershed interpretation

RUNOFF CURVE NUMBER DATA

..................................................................
..................................................................

Composite Area:

AREA CXN
SUCRFACE DESCRIPTION (acres)

Residential, 1/3 ac lots ‘ 14.00 86
Woods, good, future residential 22.140 77
Woods, good _ 3.50 77
Row crops and crop residue 25.10 82
RC&CR . 7.50 85
RC&CR 17.60 75

COMPOSITE AREA ---> 89.80 80.1 ( 80

.....................................................
.....................................................



Quick TR-33 Ver.5.44 S/N:1315400034
Executed: 10:17:30 10-18-1991

Cn for proposed conditions
includes future residential
existing farming and woods

using county watershed interpretation

-

RUNOFF CURVE NUMBER SUMMARY

..................................................................
..................................................................

Subarea Area CN

———————— -t —— — — - — - - - G . ——— ————



Quick TR-33 Ver.5.44 S$/N:1315400034
Executed: 10:17:50 10-18-1991

Cn for proposed conditions
includes future residential
existing farming and woods

using county watershed interpretation

RUNOFF CURVE NUMBER DATA

..................................................................
..................................................................

Composite Area:

AREA CN
SURFACE DESCRIPTION {acres)

Residential, 1/3 ac lots 14.00 86
Future residential 22.10 86
Woods, good , 3.50 77
Row crops and crop residue 25.10 82
RC&CR 7.30 85
RC&CR 17.60 73

COMPOSITE AREA -~--> 89.80 82.3 ( 82

.....................................................
.....................................................



ick TR-53 Ver.3.44 S/N:1315400034
ecuted: 10:26:38 10-18-1991 c: leelstg'sl100\SGREV-1.TCT

Tc for 87.4acre watershed with flow path on ag and wcods side.
Revised using county's watershed interpretation
For Pre- and Post-develcpment conditions.

Tc COMPUTATIONS FOR:

HEET FLOW (Applicable to Tc only)
Segment ID

Surface description crops
Manning's rcughness cceff., n 0.1700
Flow length, L (total < or = 300) ft 300.0
Two-yr 24-hr rainfall, P2 in 3.500
Land slope, s ) fr/ft 0.0060
0.8

.007 * (n*L) .

T = —=———w==—==———- hrs 0.67 = 0.67
0.5 0.4
P2 * s

HALLOW CONCENTRATED ELOW
Segmnent ID

Surface (paved or unpaved)? Unpaved
Flow length, L ft 1600.0
Watercourse slope, s fr/ft 0.0080
0.3
Avg.V = Csf * (s) ft/s 1.4431
where: Unpaved Csf = 16.1343
Paved Csf = 20.3282
T = L / (3600*V) hrs 0.31 = 0.31
'HANNEL FLOW
Segment ID
Cross Sectional Flow Area, a sg.ft 41.00
Wetted perimeter, Pw ft 26.00
Hydraulic radius, r = a/Pw ft 1.577
Channel slope, s ft/ft 0.0100
Manning's roughness coeff., n ' 0.0450
2/3 172
1.49 * ¢ * s
V =2 ——m————mmmm———————— ft/s 4,4859
n
Flow length, L ft 0
T = L / (3600*V) hrs 0.00 = 0.00

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



tick TR-33 Ver.3.44 S/N:1315400034
‘ecuated: 10:26:38 10-18-1991 c:Vlee\stg'slO0\SGREV-1.TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-53 Methods)

-~

Tc for 87.4acre watershed with flow path on ag and woods side.
Ravised using county's watershed interprastation
For Pre- and Post-development conditions.

Subarea descr. Tc or Tt Time (hrs)



POND-2 Version: 5.15 S/N: 1295100016 Page 6
EXECUTED: 08-24-1993  13:37:43

kkkkkkkkkkkkkkkx** SUMMARY OF ROUTING COMPUTATIONS #*kkkkkdkkkhkkhkhkdkks

Pond File: .PND
Inflow Hydrograph: .HYD
Outflow Hydrograph: OU .HYD
Starting Pond W.S. Elevation = 9.00 ft

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

Peak Inflow = 86.00 cfs
Peak Outflow = 83.49 cfs
Peak Elevation = 15.48 ft

**%%% Summary of Approximate Peak Storage #***#*%

0.00 ac-ft
1.71 ac—-ft

e e o e g i R

(;»1.71 ac?;t

Initial Storage
Peak Storage From Storm

Total Storage in Pond

Warning: Inflow hydrograph truncated on left side.



POND-2 Version: 5.15 S/N: 1295100016
EXECUTED: 08-24-1993

13:39:58

khkkhkhhhkhkhkhhhkhhhhkhkhkhkhkkhkkhkik

* *
* Saint George'’s Hundred *
* 10-yr Storm *
* *
* *
* *
* *

(AR S S S S LSS R R R TR EEEE]

Inflow Hydrograph: SGH10 .HYD

Rating Table file: SGHM .PND
————INITIAL CONDITIONS————
Elevation = 9.00 ft
Outflow = 0.00 cfs
Storage = 0.00 ac-ft

Page 1

INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 28/t 28/t + 0

(ft) (cfs) (ac—£ft) (cfs) (cfs)

9.00 0.0 0.000 0.0 0.0

9.50 0.4 0.007 1.7 2.1
10.00 0.8 0.057 13.9 14.7
10.50 1.1 0.148 35.8 36.9
11.00 1.3 0.248 60.1 61.4
11.50 1.4 0.359 86.9 88.3
12.00 1.6 0.481 116.3 117.9
12.50 1.8 0.614 148.6 150.4
13.00 1.9 0.761 184.1 186.0
13.50 2.0 0.921 222.9 224.9
14.00 2.1 1.096 265.2 267.3
14.50 2.2 1.287 311.4 313.6
15.00 31.9 1.496 362.1 394.0
15.50 86.1 1.725 417.3 503.4
16.00 150.8 1.973 477.4 628.2
16.50 169.0 2.241 542.2 711.2
17.00 176.3 2.527 611.6 787.9
17.50 207.1 2.834 685.8 892.9
18.00 256.5 3.161 764.9 1021.4
18.50 317.7 3.518 851.5 1169.2
19.00 388.1 3.918 948.1 1336.2
19.50 466.6 4.362 1055.5 1522.1
20.00 287.0 4.852 1174.2 1461.2

Time increment (t) = 0.100 hrs.




POND-2 Version: 5.15 S/N: 1295100016 Page 6
EXECUTED: 08-24-1993 13:39:58

kdkkkkdkkkhkkkkkkkkv* SUMMARY OF ROUTING COMPUTATIONS *%kkkhkhkdkekkkdkkhhdkds

Pond File: SGHM .PND
Inflow Hydrograph: SGH10 .HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 9.00 ft

**%%% Qummary of Peak Outflow and Peak Elevation ***%x%

Peak Inflow = 190.00 cfs
Peak Outflow = 171.81 cfs
Peak Elevation = 16.69 ft

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

Initial Storage = 0.00 ac—-ft
Peak Storage From Storm = 2.35 ac-ft
Total Storage in Pond = 2.35 ac—ft

Warning: Inflow hydrograph truncated on left side.



POND-2 Version: 5.15 S/N: 1295100016
EXECUTED: 08-24-1993 13:45:40

Page 1

hkkkkdkkkhkkrhhrhkrkhhrkdhhdd

100-yr Storm

% % % X ¥ *

Saint George’s Hundred

% ok X %k N %

kkkkkkkhkhkhhhkhhhkhkhkkdehkkkkhkk

Inflow Hydrograph: SGH100 .HYD

Rating Table file: SGHM .PND
————INITIAL CONDITIONS———-—
Elevation = 9.00 ft

Outflow = 0.00 cfs
Storage = 0.00 ac-ft

GIVEN POND DATA

ELEVATION
(ft)

OUTFLOW STORAGE
(cfs) (ac—ft)
0.0 0.000
0.4 0.007
0.8 0.057
1.1 0.148
1.3 0.248
1.4 0.359
1.6 0.481
1.8 0.614
1.9 0.761
2.0 0.921
2.1 1.096
2.2 1.287
31.9 1.496
86.1 1.725
150.8 1.973
169.0 2.241
176.3 2.527
207.1 2.834
256.5 3.161
317.7 3.518
388.1 3.918
466.6 4.362
287.0 4,852

Time increment (t)

INTERMEDIATE ROUTING

COMPUTATIONS

28/t 28/t + 0
(cfs) (cfs)
0.0 0.0
1.7 2.1
13.9 14.7
35.8 36.9
60.1 61.4
86.9 88.3
116.3 117.9
148.6 150.4
184.1 186.0
222.9 224.9
265.2 267.3
311.4 313.6
362.1 394.0
417.3 503.4
477 .4 628.2
542.2 711.2
611.6 787.9
685.8 892.9
764.9 1021.4
851.5 1169.2
948.1 1336.2
1055.5 1522.1
1174.2 1461.2
0.100 hrs.




POND-2 Version: 5.15 S/N: 1295100016 Page 6
EXECUTED: 08-24-1993 13:45:40

kkkkkkkkhkkkkkkkx**x SUMMARY OF ROUTING COMPUTATIONS **skkkkdkkkkkhkkdkdhks

Pond File: SGHM .PND
Inflow Hydrograph: SGH100 .HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 9.00 ft

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

Peak Inflow = 294,00 cfs
Peak Outflow = 282.32 cfs
Peak Elevation = 18.21 ft 0O

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

Initial Storage = 0.00 ac—-ft
Peak Storage From Storm = 3.31 ac-ft
Total Storage in Pond = 3.31 ac-ft

Warning: Inflow hydrograph truncated on left side.



DETENTION POND CALCULATIONS
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Memorandum

Data:  October 21, 1991

To: Steve Wigley

From: Ron Boyd

Re: St. George's Hundred BMP Design,
Response to James City County Comments

In response to James City County comments, you requested that WEG provide additional support
documentation concerning the calculations of the runoff curve numbers, time of concentration, and the 2-,
10- and 100-year storm routing information.

Attached are the design summary data and the computer printouts for the requested information.
Alterations in the design summary include:

- revision for existing conditions to make drainage areas consistent

- finalization of the pond storage volume with the safety bench

The computer printouts include:
- the runoff curve numbers (CN) for pre- and post-development conditions
- the time of concentration (Tc¢) data.
Note: The Tc is the same for pre- and post-development conditions since the undeveloped
offsite area has the longest flow path.
- pond routing data for the 2-, 10-, and 100-year storms

One issue which we have discussed is the size of the outlet structure: whether to use one large pipe or two
smaller pipes through the dam. Twin 48 inch pipes connected by a box to the 72 inch standpipe appears
to be the most practical design since the large pipe may prove to be too large to be practical.

If you have any questions regarding the attached data or you require additional information from WEG
concerning the proposed BMP design, please let me know and we will provide it to you for submittal to
the County. g



" St. George's Hundred BMP Design Summary

Hydrology
Drainage Area 89.8 acres
Offsite area 52.4
Phases lil and IV 234
Phases | and Il 14.0
Pre-Development
Time of Concentration 0.98
SCS Runoff Curve Number 80
2-Yr Peak Discharge 78cfs -~
10-yr Peak Discharge 180 cfs
100-yr Peak Discharge 282 cfs
Post-Development
Time of Concentration 0.98
SCS Runoff Curve Number 82 1
2-Yr Peak Discharge %e Z8cfs ~
10-yr Peak Discharge a0 182 cfs
100-yr Peak Discharge 141285 cfs
BMP Design- Wet Pond
Impervious Cover 8.03 acres or 8.9%
Rv 0.13
Required BMP Wet Storage Volume 84,681 cu ft
(Wet pond Design 7)
Normal Pool
Elevation 14.5 ft msl
Volume 89,29ﬂ$c:ft — LR S ced stevia®
Total Volume with Detention Storage 232,612cu ft 32w, 896 7 Al sy
Top of Embankment 19.2 ft msl
Outlet Structure One 72-inch vertical standpipe
Crest elevation 16.3 ft msl
72-inch horizontal notch
Crest elevation 14.5 ft msl
20-ft emergency spillway
Crest elevation 17.7 ft msl
Pond Routing Summary
Retum Peak Peak  Maximum
Periods Inflow  OQuflow Stage
(yn _[cfs) (cfs) (ft msl)
2 86 77 16.8
10 190 182 17.6
100 294 285 18.2

18-Oct-91



St. George's Hundred - BMP Specifications

Elevation Area Volume Discharge
(ft msl) (sq ft) (cu ft) (cfs)

8.0 0 0 0
85 5000 833 0
9.0 6000 3580 0
9.5 7,500 6,948 0
10.0 8,500 10,945 0
10.5 10,054 15578 0
11.0 11,739 21,021 0
115 13,554 27,339 0
12.0 15,500 34,597 0
125 17,246 42,780 0
13.0 19,084 51,858 0
13.5 21,016 61,880 0
14.0 32,000 72934 0
14.5 33,452 89,205 - 0
15.0 34,936 106,391 6.3
155 36,452 124,236 17.4
16.0 38,000 142,848 314
16.5 39,221 162,153 526
17.0 40,461 182,072 98.3
175 1,721 202,617 158.5
18.0 43,000 223,796 2409
18.5 48,500 246,658  347.8

s

Stage/ Volume Graph for the St. George's Hundred Wet Pond
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Quick TR-55 Ver.5.44 S/N:1315400034
Executed: 10:16:54 10-18-1991

Cn for exisitng conditions
includes exisitng residential
exisitng farming and wocods
using county watershed interpretation

RUNOFF CURVE NUMBER SUMMARY

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

Subarea Area CN
Description (acres) (weighted)



’

Quick TR-53 Ver.5.44  S/N:1315400034
Executed: 10:16:54 10-18-1991

Cn for exisitng conditions
includes exisitng residential
exisitng farming and woods
using county watershed interpretation

RUNOFF CURVE NUMBER DATA

..................................................................
..................................................................

Composite Area:

AREA CN
SURFACE DESCRIPTION (acres)

Residential, 1/3 ac lots ‘ 14.00 86
Woods, good, future residential 22,10 77
Woods, good ' 3.50 77
Row crops and crop residue 25.10 82
RC&CR . 7.50 85
RC&CR 17.60 75

COMPOSITE AREA ---> 89.80 80.1 ( 80

ooooooooooooooooooooooooooooooooooooooooooooooooooooo
.....................................................



Quick TR-33 Ver.5.44 S/N:1315400034
Executed: 10:17:50 10-18-1991

Cn for proposed conditions
includes future residential
existing farming and woods

using county watershed interpretation

RUNOFF CURVE NUMBER SUMMARY

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

Subarea Area CN



y

Quick TR-33 Ver.5.44 S$/N:1315400034
Executed: 10:17:50 10-18-1991

Cn for proposed conditions
includes future residential
existing farming and woods

using county watershed interpretation

RUNOFF CURVE NUMBER DATA

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

Composite Area:

AREA CN
SURFACE DESCRIPTION (acres)

Residential, 1/3 ac lots 14.00 86
Future residential 22.10 86
Woods, good , 3.50 77
Row crops and crop residue 25.10 82
RC&CR 7.50 85
RC&CR. - 17.60 73

COMPOSITE AREA =~--> 89.80 82.3 ( 82

.....................................................
ooooooooooooooooooooooooooooooooooooooooooooooooooooo



mick TR-55 Ver.5.44 S/N:1315400034
'xecuted: 10:26:38 10-18-1991 c: lee\stg'sl00\SGREV-1.TCT

Tc for 87.4acre watershed with flow path on ag and woods side.
Revised using county's watershed interpretation
For Pre- and Post-development conditions.

Tc COMPUTATIONS FOR:

SHEET FLOW (Applicable to Tc only)
Segment ID

Surface description crops
Manning's rcughness coeff., n 0.1700
Flow length, L (total < or = 300) ft 300.0
Two-yr 24-hr rainfall, P2 in 3.500
Land slope, s ft/ft 0.0060
: 0.8

.007 * (n*L)

T = =-———==—————-- hrs 0.67 = 0.67
0.5 0.4
p2 *x g

SHALLOW CONCENTRATED FLOW
Segment ID

Surface (paved or unpaved)? ‘ Unpaved
Flow length, L ft 1600.0
Watercourse slope, s fr/ft 0.0080
0 . 5 .
Avg.V = Csf * (s) ft/s 1.4431
where: Unpaved Csf = 16.13453 '
Paved csf = 20.3282
T = L / (3600*V) hrs 0.31 = 0.31
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, a sq.ft 41.00
Wetted perimeter, Pw ft 26.00
Hydraulic radius, r = a/Pw ft 1.577
Channel slope, s ft/ft 0.0100
Manning's roughness coeff., n 0.0450
2/3 1/2
1.49 * r * s
V = —eem—mmremmmemmm e ft/s 4.4859
n
Flow length, L ft 0
T =L / (3600*V) hrs 0.00 = 0.00

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
-----------------------------------------------------------------------

TOTAL TIME (hrs) 0.98



B

Juick TR-33 Ver.3.44 S/N:1315400034
Ixecuted: 10:26:38 10-18-1991 c:yleev\stg'slOO0NSGREV-1.TCT

SCMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Sclved for Time using TR-53 Methods)

Tc for 87.4acre watershed with flow path on ag and woods side.
Revised using county's watershed interpretation
For Pre- and Post-development conditions.

Subarea descr. Tc or Tt Time (hrs)



)ND-2 Versicn: 3.13 S/N: 1295100016 Page 1
‘ECUTED: 10-18-1991 10:04:02 Return Freq: 2
KKk AKXAKKKK KKk Ak kAR kAR k Thkhkhkhkhkhdhkkxkkhkhxxkkxkikixki .
* . *
* using revised volume file for larger pond *
* using revised watershed area from county input *
* *
* E
* *
K Je Kk ok ok K vk dek ok Kook ko ok ok ok ok ok deodk ok de sk ko ok ok ok ek ke ok ok kR k ok kR okok ok ok ok ok ok ok
Inflow Hydrograph: c:\lee\stg'sl100\SGRP2-0O .HYD
Rating Table file: c:\lee‘stg's100\SGREV-1 .PND
———-—-INITIAL CONDITIONS-~---
Elevation = 14.50 ft
Outflow = 0.00 cfs
Storage = 89,295 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
'ELEVATION: OUTFLOW | STORAGE | : 28/t : 25/t + O
: (ft) v (cfs) 1 (cu-ft) | ' (cfs) ; (cfs)
; 8.00 ! 0.0 | 0. i 0.0 ! 0.0
H 8.30 | 0.0 | 833 ' 4.6 4.6
i 9.00 | 0.0 ! 3,579 : 19.9 | 19.9
! 9.50 | 0.0 | 6,947 : 38.6 | 38.6
' 10.00 | 0.0 10,945 ' 60.8 ! 60.8
X 10.50 0.0 ! 15,578, ; 86.5 | 86.5
: 11.00 0.0 ! 21,021 . ' 116.8 | 116.8
: 11.50 | 0.0 | 27,339 : 151.9 | 131.9
: 12.00 0.0 | 34,597 : 192.2 | 192.2
' 12.50 0.0 | 42,780 : 237.7 237.7
: 13.00 ! 0.0 ! 51,858 : 288.1 | 288.1
) 13.50 0.0 | 61,880 X 343.8 | 343.8
2 14.00 | 0.0 72,934, : 405.2 | 405.2
! 14.30 | 0.0 ! 89,295 , 496.1 | 496.1
i 15.00 ¢ 6.3 | 106,391, : 591.1 | 597.4
: 13.50 ! 17.4 | 124,236 ) 690.2 | 707.6
) 16.00 | 31.4 142,848, : 793.6 | 825.0
| 16.50 | 52.6 ! 162,153 : 900.8 | 953.4
i 17.00 98.3 | 182,072 ' 1011.5 | 1109.8
: 17.50 ! 158.5 | 202,617, : 1125.7 | 1284.2
: 18.00 240.9 | 223,796 ! 1243.3 | 1484.2
: 18.50 | 347.8 246,638 , 1370.3 | 1718.1
' 19.00 ! 463.3 | 271,777, ' 1509.9 | 1973.2
! 19.50 ! 577.2 | 298,524, : 1658.5 | 2235.7
: 20.00 | 690.0 ! 326,771 ‘ 1815.4 | 2505.4
Time increment (t) = 0,100 hrs.

years



)Nbf7 Version: 3.13 S/N: 1293100016 Page 2
{ECUTED: 10-18-1991 10:04:02 Return Freq: 2 years

Jd ke J ok ok ok ok ok ok ok de ok ok ok ok ok Xk SUM.MARY OF ROUTING COMPUTATIONS J ok %k Kk sk ok %k Kk k Kk ok kk ok k ok

Pond File: c:\leel\stg's100\SGREV~-1 .PND
Inflow Hydrograph: c:\lee\stg'sl00\SGRP2-0O .HYD
Ooutflow Hydrograph: c:\lee‘stg'sl00\S8G2-0 .HYD

Starting Pond W.S. Elevation = 14.50 ft

_**x*x*x*x gummary of Peak Outflow and Peak Elevation *****

Peak Inflow = - 86.00 cfs
Peak Outflow = 76.70 cfs
Peak Elevation = 16.76 ft

xxxx* gummary of Approximate Peak Storage ***xx

89,295 cu-ft
83,360 cu-ft

172,655 cu-ft

Initial Storage
Peak Storage From Storm

Tctal Storage in Pond

Warning: Inflow hydrograph truncated on left side.



' POND-2 Version: 5.15 S/N: 1295100016 2YRe. SToet1

>>>>> HYDROGRAPH PRINTOUT <<<<< INFLOW

HY DROGRAPW

11-22-1991 17:06:33

Hydrograph file: c:\jobfiles\pondpkfl\stg’sl00\SGRP2-0 .HYD

HYDROGRAPH ORDINATES (cfs)

Time | Time increment = 0.100 Hours
Hours | Time on left represents time for first Q in each row.
________ | o e o e . o e — —— ——— — —— T — T " T > . o = T T = T T . o o o o e
11.000 | 2.00 2.00 3.00 3.00 3.00 4.00 4.00
11.700 | 5.00 5.00 6.00 7.00 10.00 16.00 25.00
12.400 | 39.00 54.00 69.00 79.00 86.00 81.00 77.00
13.100 | 68.00 59.00 51.00 44.00 39.00 34.00 30.00
13.800 | 26.00 24.00 21.00 19.00 18.00 16.00 15.00
14.500 | 14.00 13.00 12.00 - 12.00 12.00 11.00 11.00
15.200 | 10.00 10.00 9.00 9.00 9.00 9.00 8.00
15.900 | 8.00 8.00 8.00 8.00 7.00 7.00 7.00
16.600 | 7.00 7.00 6.00 6.00 6.00 6.00 6.00
17.300 | 6.00 6.00 6.00 6.00 6.00 5.00 5.00
18.000 | 5.00 5.00 5.00 5.00 5.00 5.00 5.00
18.700 | 5.00 5.00 5.00 5.00 5.00 5.00 5.00
19.400 | 5.00 4.00 4.00 4.00 4.00 4.00 4.00
20.100 | 4.00 4.00 4.00 4.00 4.00 4.00 4.00
20.800 | 4.00 4.00 4.00 3.00 3.00 3.00 3.00
21.500 | 3.00 3.00 3.00 3.00 3.00 3.00 3.00
22.200 | 3.00 3.00 3.00 3.00 3.00 2.00 2.00
22.900 | 2.00 2.00 2.00 2.00 2.00 2.00 2.00
23.600 | 2.00 2.00 2.00 2.00 2.00 1.00 1.00
24.300 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00
25.000 | 1.00 1.00 1.00 1.00 0.00 0.00 0.00
25.700 | 0.00 0.00 0.00



POND-2 Version: 5.15 S/N: 1295100016
Plotted:
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File:

11-22-1991

9.0 18.0 27.0 36.0 45.0 54.0 63.0 72.
—————— Rt e B B B B B e e el

*

c:\jobfiles\pondpkfl\stg’sl100\SGRP2-0 .HYD

0

81.

Qmax

0

Flow (cfs)
90.0 99.0

86.0 cfs



POND-2 Version: 5.15 S/N: 1295100016 2 TR. SYoRrMm
>>>>> HYDROGRAPH PRINTOUT <<<<< OUT'FL.OU
L dEeGRAPY
11-20-1991 15:10:39
Hydrograph file: c:\jobfiles\pondpkfl\stg’sl100\S8G2-0 .HYD

HYDROGRAPH ORDINATES (cfs)

Time | Time increment = 0.100 Hours
Hours | Time on left represents time for first Q in each row.
________ | e e e e e e e e e e = e = = = = S A -
11.000 | 0.00 0.25 0.53 0.84 1.11 1.40 1.73
11.700 | 2.07 2.44 2.82 3.28 3.93 5.05 7.39
12.400 | 12.35 19.56 29.57 43.53 59.32 73.45 76.70
13.100 | 74.24 67.96 60.39 52.85 49.00 44 .87 40.62
13.800 | 36.46 32.67 29.89 27.53 25.38 23.38 21.50
14.500 | 19.83 18.32 17.01 16.00 15.19 14.45 13.75
15.200 | 13.10 12.48 11.88 11.30 10.83 10.46 10.07
15.900 | 9.65 9.32 9.05 8.84 8.57 8.26 8.00
16.600 | 7.80 7.64 7.41 7.13 6.90 6.72 6.57
17.300 | 6.46 6.37 6.30 6.26 6.23 6.14 5.99
18.000 | 5.87 5.76 5.67 5.58 5.51 '5.45 5.39
18.700 | 5.34 5.30 5.26 5.23 5.20 5.18 5.15
19.400 | 5.14 5.06 4.93 4.81 4.71 4,62 4.54
20.100 | 4.48 4.42 4.36 4.32 4,28 . 4,24 - 4,21
20.800 | 4.19 4.16 4.14 4.06 3.93 3.82 3.71
21.500 | 3.63 3.55 3.48 3.42 3.37 3.32 3.28
22.200 | 3.25 3.22 3.19 3.17 3.15 3.06 2.93
22.900 | 2.82 2.71 2.63 2.55 2.48 2.42 2.37
23.600 | 2.32 2.28 2.25 2.22 2.19 2.10 1.97
24.300 | 1.85 1.74 1.65 1.57 1.50 1.44 1.38
25.000 | 1.33 1.29 1.26 1.22 1.13 0.99 0.87
25.700 | 0.76 0.67 0.58
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POND-2 Version: 5.15 §/N: 1295100016
Plotted: 11-20-1991

Flow (cfs)
0.0 8.0 1l6.0 24.0 32.0 40.0 48.0 56.0 64.0 72.0 80.0 88.0
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* File: c:\jobfiles\pondpkfl\stg’leO\SGZ—O .HYD Qmax = 76.7 cfs



ND-2 Version: 5.15 S/N: 1295100016 Page 1
EGUTED: 10-18-1991 10:04:29 Return Freq: 10 vears

Aok koK ek KKK KK Kk k ok Ak ok ok ok ok ok K ek Ak Kk ok ok ok Kk k ok ok ok sk Ak ok ok gk ok Kk Kok k ok ek ok ok ok

using revised volume file for larger pond

*x *
* *
* using revised watershed area from county input *
* *x
* *
* *
* *

******************************g*******************

Inflow Hydrograph: c:\lee‘\stg's100\SGRP10-0.HYD
Rating Table file: c:\lee\stg'sl00\SGREV-1 .PND

~--—INITIAL CONDITIONS----

Elevation = 14.50 ft

Ooutflow = 0.00 cfs

Storage = 89,295 cu-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
'ELEVATION.: OUTFLOW . STORAGE | X 28/t ; 28/t + O ;
: (ft) ' (cfs) : (cu-ft) | : (cfs) | {cfs) :
; 8.00 0.0 0! X 0.0 ! 0.0 |
: 8.50 ! 0.0 ! 833 ' 4.6 | 4.6 |
H 9.00 | 0.0 | 3,579, : 19.9 | 15.9 |
: 9.50 ! 0.0 | 6,947 : 38.6 | 38.6 !
: 10.00 | 0.0 | 10,945 ' 60.8 ! 60.8 |
H 10.50 | 0.0 | 15,578 i 86.5 | 86.5 |
| 11.00 0.0 21,021 ' 116.8 ! 116.8 |
1 11.50 | 0.0 27,339} : 151.9 ¢ 151.9 |
' 12.00 0.0 ! 34,597, ; 192.2 192.2 |
: 12.50 | 0.0 | 42,780 ' 237.7 . 237.7 |
H 13.00 0.0 | 51,858: : 288.1 . 288.1
: 13.50 ! 0.0 | 61,880 ' 343.8 | 343.8 |
: 14.00 | 0.0 | 72,934° : 405.2 405.2 |
! 14.50 | 0.0 | 89,295, ; 496.1 | 496.1 |
: 15.00 6.3 | 106,391 ' 591.1 | 597.4 |
H 15.50 | 17.4 | 124,236, ' 690.2 | 707.6 |
i 16.00 | 31.4 | 142,848 ! 793.6 | 825.0 |
H 16.50 | 52.6 | 162,153 ' 900.8 | 953.4 |
: 17.00 | 98.3 | 182,072 ' 1011.5 1109.8 |
X 17.50 | 158.5 | 202,617, . 1125.7 | 1284.2 |
: 18.00 240.9 | 223,796 : 1243.3 1484.2 |
: 18.50 | 347.8 | 246,638, H 1370.3 | 1718.1
H 19.00 | 463.3 | 271,777 ' 1509.9 | 1973.2 |
: 19.50 ! 577.2 | 298,524 ' 1658.5 | 2235.7 |
: 20.00 690.0 | 326,771 ' 1815.4 | 2505.4 |
Time increment (t) = 0.100 hrs.



IND-2 Version: 3.13 S/N: 1295100016 Page 2
(ECUTED: 10-18-1991 10:04:29 Return Freqg: 10 vears

*okok oKk Kok oKk ok k Kk kkkkkk SU}IMARY OE‘ ROUTING COL\']PUTATIONS % %k % %k %k %k %k %k %k k k k %k Kk Kk Xk %k %k

Pond File: c:\lee\stg'sl00"SGREV~-1 .PND
Inflow Hydrograph: c¢:\lee\stg'sl00“SGRP10-0.HYD
Ooutflow Hvdrograph: c:\lee‘stg'sl00V\SG10-0 .HYD

Starting Pond W.S. Elevation = 14.50 ft

Ckxxxx gummary of Peak Outflow and Peak Elevation ***xx

Peak Inflow = 190.00 cfs
Peak Outflow = 182.29 cfs
Peak Elevatiocon = 17.64 ft

xxxxx gummary of Approximate Peak Storage ****x*

89,295 cu-ft
119,437 cu-ft

Initial Storage
Peak Storage From Storn

Total Storage in Pond = 208,733 cu-ft

Warning: Inflow hvdrograph truncated on left side.



10YR . STOR™M

INFLoW]
WY OROGRA PK

POND-2 Version: 5.15 S/N: 1295100016
>>>>> HYDROGRAPH PRINTOUT <<<<<

11-22-1991 17:07:02

Hydrograph file: c:\jobfiles\pondpkfl\stg’sl00\SGRP10-0.HYD

HYDROGRAPH ORDINATES (cfs)

Time | Time increment = 0.100 Hours

Hours | Time on left represents time for first Q in each row.
———————— l e e e e e e e e o e e e e e e e o e e o o o i T  t n  fhe  Srt m e m  mm
11.000 | 6.00 7.00 7.00 8.00 9.00 10.00 11.00
11.700 | 12.00 14.00 15.00 19.00 25.00 38.00 60.00
12.400 | 90.00 123.00 154.00 175.00 190.00 178.00 167.00
13.100 | 147.00 127.00 110.00 93.00 82.00 71.00 63.00
13.800 | 55.00 50.00 44.00 - 41.00 37.00 34.00 32.00
14.500 | 29.00 27.00 26.00 24.00 22.00 21.00 20.00
15.200 | 20.00 19.00 19.00 18.00 17.00 17.00 16.00
15.900 | 16.00 15.00 15.00 15.00 14.00 14.00 14.00
16.600 | 14.00 13.00 13.00 12.00 12.00 12.00 12.00
17.300 | 11.00 11.00 11.00 11.00 11.00 11.00 11.00
18.000 | 11.00 11.00 11.00 10.00 10.00 10.00 10.00
18.700 | 10.00 9.00 9.00 9.00 9.00 9.00 9.00
19.400 | 9.00 8.00 8.00 8.00 8.00 8.00 8.00
20.100 | 8.00 8.00 8.00 8.00 8.00 7.00 7.00
20.800 | 7.00 7.00 7.00 7.00 7.00 7.00 7.00
21.500 | 6.00 6.00 6.00 6.00 6.00 6.00 6.00
22.200 | 6.00 6.00 5.00 5.00 5.00 5.00 5.00
22.900 | 5.00 4.00 4.00 4.00 4.00 4.00 4.00
23.600 | 4.00 3.00 3.00 3.00 3.00 3.00 3.00
24.300 | 3.00 2.00 2.00 2.00 2.00 2.00 2.00
25.000 | 2.00 1.00 1.00 1.00 1.00 1.00 1.00
25.700 | 0.00 0.00 0.00



POND-2 Version: 5.15 S/N: 1295100016
Plotted: 11-22-1991

Flow (cfs)
0 20 40 60 80 100 120 140 160 180 200 220
i —————— [ ——==- [ ==—=- [ ===—== | ===—= | ===—= | === | ====—= | ===== | ===== === | =
12.1 -] *
| *
12.2 - *
| *
12.3 -| *
| *
12.4 -| *
| *
12.5 -] *
, | - *
12.6 —| ' *
| *
12.7 —| *
| *
12.8 -] *
| *
12.9 -] *
| *
13.0 -| , *
| ; *
13.1 -] . *
| , x
13.2 - ' *
l . *
2 13.3 - *
| *
13.4 -] *
I . *
13.5 —-| ’ *
| *
13.6 -] *
| *
13.7 -} *
| *
13.8 -] *
o *
13.9 -] *
| *
14.0 -} *
| *
14.1 -] *
| *
14.2 -] *
| *
14.3 -] *
|
TIME
(hrs)

* File: <c:\jobfiles\pondpkfl\stg’sl100\SGRP10~-0.HYD Qmax = 190.0 cfs



POND-2 Version: 5.15 S/N: 1295100016 10 ¥R. SToRH
>>>>> HYDROGRAPH PRINTOUT <<<<< OUTFLOW]

HroRke GraPW
11-20-1991  15:11:07

Hydrograph file: c:\jobfiles\pondpkfl\stg’sl100\SG10-O .HYD

HYDROGRAPH ORDINATES (cfs)

Time | Time increment = 0.100 Hours
Hours | Time on left represents time for first Q in each row.
———————— | =
11.000 | 0.00 0.81 1.58 2.32 3.09 3.88 4.71
11.700 | 5.55 6.59 8.18 9.96 12.38 16.23 23.83
12.400 | 37.82 66.57 110.49 147.79 174.32 182.29 174.23
13.100 | 160.04 143.88 126.35 109.19 94.84 84.12 74.11
13.800 | 65.28 57.81 51.97 -48.85 45.60 42 .26 39.21
14.500 | 36.33 33.58 31.29 29.79 28.17 26.58 25.13
15.200 | 23.91 22.85 21.94 21.12 20.25 19.48 18.77
15.900 | 18.11 17.49 16.97 16.57 16.16 15.72 15.38
16.600 | 15.10 14.78 14.42 14.03 13.62 13.30 13.04
17.300 | 12.73 12.38 12.10 11.88 11.70 11.56 11.45
18.000 | 11.36 11.29 11.23 11.08 10.86 10.69 10.55
18.700 | 10.44 10.25 10.00 9.80 9.64 9.51 9.41
19.400 | 9.32 9.16 8.93 8.74 8.59 8.47 8.38
20.100 | 8.30 8.24 . 8.19 8.15 8.12 8.00 7.80
20.800 | 7.64 7.51 7.41 7.32 7.26 7.21 7.16
21.500 | 7.03 6.82 6.66 6.53 6.42 6.33 6.28
22.200 | 6.25 6.21 6.13 5.99 5.86 5.76 5.66
22.900 | 5.58 5.45 5.27 5.11 4.97 4.85 4.74
23.600 | 4.65 4.51 4.32 4.16 4.01 3.89 3.78
24.300 | 3.68 3.53 3.34 3.18 3.03 2.90 2.79
25.000 | 2.69 2.54 2.35 2.18 2.04 1.91 1.79
25.700 | 1.63 1.43 1.25



POND-2 Version: 5.15 S/N: 1295100016
Plotted: 11-20-1991

Flow (cfs)
0 ?O 40 60 80 100 120 140 160 180 200 220
st Rt | ==-== | ===~ | ===~ | == | ===== | ===== | ===~ | === | —=—— |-
I
12.1 -] *
| *
12.2 -] *
I *
12.3 -] *
| *
12.4 - *
| *
12.5 -| , *
12.6 -| *
| *
12.7 -| *
| ' *
12.8 —| *
| *
12.9 -] *
| *
]-3-0 —l A *

I . *

13.1 -] . , *
| o %

13.2 -] . *
| ' *
L3.3 - *
‘ | *
13.4 -] *
I . *
L3.5 -] *
' *
L3.6 —| *
! *
L3.7 -] *
| *
3.8 -] *
| *
3.9 - o x
| *

4.0 —| *

4.1

l

=1
{

- I *
I

=1

N
w N

4.

I
TIME

(hrs)

* File: c:\Jjobfiles\pondpkfl\stg’sl00\SG1l0-O .HYD Qmax = 182.3 cfs



IND-2 Version: 3.15 S/N: 1295100016 Page 1
{(EGUTED: 10-18-1991 10:05:45 Return Freq: 100 vears
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using revised vclume file for larger pond

* *
* *
* using revised watershed area from county input *
* *
* %
* *
* *

Je ko do g de e e ko d ok Aok ok Kok otk ok ok ok ek kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Inflow Hydrograph: c:\lee‘stg'sl1l00\SGRP1000Q.HYD
Rating Table file: c:\lee\stg'sl0O0\SGREV~-1 .PND

-—---INITIAL CONDITIONS----

Elevation = 14.50 ft
Outflow = 0.00 cfs
Storage = 89,293 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION: QUTFLOW | STORAGE | ' 28/t ' 28/t + 0
1 (£t) : (cfs) ! {cu-ft) | . (cfs) ] {cfs) !
' 8.00 0.0 . 0! ' 0.0 | 0.0
; 8.50 | 0.0 | 833: : 4.6 | 4.6 |
: 3.00 ! 0.0 ! 3,579 ; 1%.9 ! 19.9 |
: 9.50 | 0.0 6,947 ' 38.6 | 38.6 |
' 10.00 | 0.0 | 10,945 : 60.8 | 60.8 |
' 10.50 | 0.0 | 15,578 ' 86.5 | 86.5 |
: 11.00 | 0.0 | 21,021 ' 116.8 | 116.8 |
' 11.50 ! 0.0 | 27,339 X 151.9 ! 131.9
\ 12.00 | 0.0 34,597, ' 192.2 | 192.2 |
: 12.50 ¢ 0.0 ! 42,780 : 237.7 | 237.7 |
: 13.00 | 0.0 | 51,858 : 288.1 | 288.1 !
' 13.50 | 0.0 ! 61,880! : 343.8 343.8 |
: 14.00 | 0.0 | 72,934, ! 405.2 | 405.2 !
' 14.50 0.0 ! 89,295, ' 496.1 | 496.1 |
' 15.00 ! 6.3 | 106,391 ' 591.1 597.4 |
: 15.50 | 17.4 124,236 ' 690.2 | 707.6 |
; 16.00 | 31.4 | 142,848 ' 793.6 | 825.0 !
H 16.50 | 52.6 | 162,153 ' 930.8 ! 953.4 |
: 17.00 | 98.3 | 182,072; : 1011.5 | 1109.8
' 17.50 | 158.5 ! 202,617. ' 1125.7 | 1284.2 |
' 18.00 | 240.9 | 223,796 ' 1243.3 | 1484.2 |
' 18.50 | 347.8 | 246,658, ' 1370.3 ! 1718.1 |
' 19.00 ! 463.3 | 271,777, ' 1509.9 | 1973.2 |
: 19.50 | 577.2 . 298,524 ' 1658.5 | 2235.7 |
; 20.00 690.0 | 326,771, ' 1815.4 | 2505.4
Time increment (t) = 0.100 hrs.



IND-2 Version:

\ 5 S/N: 1295100016 Page 2
{(EGUTED: 10-18-19

1 10:05:45 Return Freq: 100 years

% Xk % Kk doode d ok Kk ok Kk ok gk ok A ok ok ok SUMMARY OE‘ ROUTING COMPUTATIONS * Kk Kk k k %k Kk Kk d ok ok k k ok ok k k ok

Pond File: c:\lee\stg's100\SGREV-1 .PND
Inflow Hvdrograph: c:\lee\stg'sl100\SGRP1000.HYD
Outflow Hydrograph: c:\leel\stg's100\SG100-O .HYD

Starting Pond W.S. Elevation = 14.50 ft

*x*xxx*x gunmary of Peak Outflow and Peak Elevation ****xx*

Peak Inflow = 294.00 cfs
Peak Outflow = 284.50 cfs
Peak Elevation = 18.20 ft

*xxx* Summary of Approximate Peak Storage ***xx

Initial Storage = 89,295 cu-ft
Peak Storage From Storm = 143,826 cu-ft

233,121 cu-ft

Total Storagg{in Pond

Warning: Inflow hydrograph truncated on left side.
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16. Depth- of water at principal spillway crest (Y) = _ &  ft.

Slope of upstream face of embankment (Z) = 3 :1
Slope of principal spillway barrel (Sp) = 1,38 %

Length of barrel in saturated zone (L¢) = _44 ft.
(From Plate 1.26k, page III-81)

17. Number of collars req'd = 7  dimensions = 525 »8.25

(From Plate 1.261, page 111-82)



St. George's Hundred - BMP Specifications Sept. 20, 1991

Elevation Area Volume Discharge . Y
(ft msl) (sqf)  (cuft) (cfs) 72 Bl (6 Pd T2 (2am
8.0 0 0 0 Y 1t S

50 -q'y 27

85 5000 833 0 . 2oL 208 FEN A SN,
9.0 6000 3580 0 wt-sH s ozm %%
9.5 7500 6948 0 §-vd  33bL ‘ﬂi D
10.0 8,500 10,945 ] o e 24 '
105 10,054 15578 o BT 3
11.0 11,739 21,021 0 , v s 1 cEs
11.5 13,554 27,339 0 g¢ -.S 20w
12.0 15,500 34,597 0 )
125 17,253 42,780 0 Rvp @ (005 = &57
13.0 19,009 51,858 0
13.5 27,000 61,880 0
14.0 32,000 76,658 0
145 33452 93,019 0
15.0 34936 110,115 6.3
155 36,452 127,960 17.4
16.0 38,000 146572 314
16.5 39,221 165876 526
17.0 40,461 185796  98.3
17.5 41,721 206,341 1585 4
18.0 43,000 227,520 2409
18.5 48,500 250,382  347.8
Stage/ Volume Graph for the St. George's Hundred Wet Pond
20
7 15 __,.,.L-
=10
2
1 /
0
] 10 20 30 40 50
Volume (1000 cu ft)
Elevation/Discharge Graph for the St. George's Hundred Wet Pond
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= 12
10
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o 6
4
2
0
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-Discharge (cfs)




Circular Channel Analysis & Design

Solved with Manning's

Equation

Open Channel - Uniform flow

Worksheet Name: sgl00

Comment: St Georges Hundred BMP Outlet Pipe

Sclve For Full Flow Diameter

Given Input Data:

SlopPEisscscosasoss 0.0100 ft/ft
Manning's Neecessas 0.021
Discharge..c.ceeess 230.00 cfs
computed Results:

Full Flow Diameter..... 5.71 ft

Full Flow Depth........ 5.71 ft
VeloCityerseereeons 8.97 fps
Flow Area..seeeses 25.63 sf
Critical Depth.... 4.21 ft
Critical Slope.... 0.0126 ft/ft

Percent Full......« 100.00

%

Full Capacity..... 230.00 cfs

QMAX @.94D.cveennns 247 .41

Froude Number..... FULL

lav. [ - 0.0 FF msl

I Our - 9.0 £1 i

cfs



Date: 9/20/91 WORKSHEET FOR BMP POINT SYSTEM
Initials:LG (Input data under bold headings)

" Alternative/Description: St. George's Hundred

Wet Pond for Phases il and IV of SG100

Total Area=61.4 acres N

Total Treated Area=36.1 acres

Open Space=19.1(Powhatan Creek)+1.6 (RPA buffer)+1.3 (pond area, etc)= 22 acres

A. STRUCTURAL BMP POINT ALLOCATION

Percentage of
Site Served Weighted
BMP BMP Points by BMP BMP Points
WP 9 X 59 = 5.29
X = 0.00
X = 0.00
X = 0.00
TOTAL WIEGHTED STRUCTURAL BMP POINTS: 5.29
B. NATURAL OPEN SPACE CREDIT
Percentage Natural Open Points for
Of Site Space Credit Natural Open Space
36.00 X (0.1 per 1%) = 3.60
C. TOTAL WEIGHTED POINTS
5.29 + 3.60 = 8.89
Structural BMP Points Natural Open TOTAL

Space Points
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Williamsburg Environmental Group, Inc.
Post Office Box 3584
Williamsburg, Virginia 23187
(804) 220-6869
Fax (804) 229-4507

September 19, 1991

Mr. Darryl Cook

Code Compliance

James City County
P.O.Box JC
Williamsburg, VA 23187

RE: Request for Exception - St. Georges Hundred Stormwater Management Plan - Revised

Dear Mr. Cook:

This letter follows up our correspondence of September 3, 1991. On behalf of St. George Corporation,
the Williamsburg Environmental Group, Inc. is requesting an exception to the requirements set forth in
Chapter 19B of the Code of the County of James City (Ordinance No. 183 Chesapeake Bay Preservation)
as they relate to the development of a revised stormwater management plan for Sections III and IV of the
St. Georges Hundred project. Specifically, our exception request is associated with the Best Management
Practice (BMP) credit given to a facility designed to treat runoff from adjacent properties. The project is
located on Route 5 and Sections III and IV contain 28.3 acres of buildable area with 16.3 acres of natural
open space planned along Powhatan Creek.

Due to the orientation of the land parcel with wetlands/open space located downstream of the
developable uplands, structural BMPs were difficult to plan for the project using the County's 3-step 10-
point system. Based on our meeting on September 16, we have included a 9-point wet pond BMP in the
intermittent drainageway along the northwest project boundary. With this alternative, 8.9 BMP points
were achieved for Phase III and IV of the project (attached map and BMP worksheet). This includes an
open space credit of 22 acres comprised of: wetlands and natural area located along Powhatan Creek, the
RPA, and the BMP arca. Based on the topography of the project site, we were unable to route any
drainage from Phases III and IV to the regional pond located near the school site. In order to meet the
10-point requirement, infiltration trenches would also need to be built for the 12 lots draining directly to
Powhatan Creek, since any structural pond could only drain 2 to 3 lots in this area.

Based on the location of the BMP shown on the attached map, the pond will treat runoff from a drainage
area of almost 90 acres. This includes:

23.4 acres St. Georges Hundred Sections Il and IV
14.0 acres St. Georges Hundred Sections I and II
52.4 acres offsite agricultural and woods

There is currently no mechanism for assigning BMP credits for the treatment of offsite runoff with the
County's methodology. In the case of the current analysis, two separate offsite areas are being treated,
portions of Sections I and 11 of the project (which do not require BMP treatment) and an agricultural field
currently planted in corn.



Mr. Darryl Cook
September 19, 1991
Page 2

Methods exist for determining water quality impacts associated with land use changes using published
nonpoint source loading rates (Chesapeake Bay Local Assistance Department, 1989) (Northern Virginia
Planning District Commission, 1979). Table 1 presents a summary of the pre- and post-development
phosphorus loadings for the 28-acre St. Georges Hundred Section III and IV tract, with and without the
proposed BMP. Table 2 presents similar nonpoint source loadings for the 90 acre drainage basin above
the proposed BMP. The results of Table 1 show an increase in phosphorus loading associated with the
development of Sections III and IV; however, by analyzing the entire 90 acre watershed, a decrease in
loadings can be seen for the post-development condition with a 50% BMP removal efficiency. This is
still true when the 4.9 acres of Section III, which will not be treated by the BMP, are added to the post-
development load.

The BMP has been sized to provide treatment and volume control for; the proposed development of
Sections III and IV, the existing conditions of Sections I and II, and the existing conditions of the offsite
agricultural fields. If the 52 acre agricultural tract is ever developed, the BMP can be easily expanded to
include additional storage on the adjacent property. By taking this regional approach to managing
stormwater on the St. Georges Hundred site, the temporary sediment pond currently being utilized as a
BMP at the entrance to Section III can be abandoned. Drainage can be rerouted to the proposed BMP,
therefore, treating portions of Section I and II which would not be otherwise controlled.

Our request for an exception to the County's Chesapeake Bay Preservation Ordinance is not directed at
avoiding the stormwater management requirements, but, using alternative approaches to protecting the
water quality of Powhatan Creek. By treating offsite areas, nonpoint source phosphorus loadings will be
decreased in the future for the 89.8 acre watershed analyzed. In summary, our request for an exception is
based on the following points:

Lack of feasible BMP locations on project site

Almost all natural open space located below developable area

Forego using individual lot BMPs (i.e. infiltration trenches)

Maximize site drainage to proposed BMP

Treat 52 acres of offsite agricultural area

Treat 14 acres of St. Georges Hundred Sections I and II

Proposed BMP can be expandable if offsite area develops

Abandon temporary sediment pond currently being maintained as a BMP

If you have any questions regarding our request or the information presented in this letter, please call me
at 220-6869. We appreciate your consideration in this matter.

Sincerely,

%57

Ronald J. Boyd, P.E.
President

RIB:bw

Attachments



TABLE 1

St. George's Hundred
Nonpoint Source Loading Rates
for the Proposed Development-

Phases il &IV

o CBLAD Manual CBLAD Total  Occoquan P Occoquan Total
Land Use Area P Loading Rates P Load Loading Rate P Load

(ac) (Ib/ac/yr) (Ib/yr) (Ib/ac/yr) (ib/yr)
Existing Conditions
Woods 28.3 0.19 5.38 0.1 2.83
Proposed Conditions
Woods, untreated 16 0.19 0.30 0.1 0.16
Woods, treated 1.3 0.19 0.25 0.1 0.13
1/3 ac lots untreated 33 ‘ 272 8.98 1 33
1/3 ac lots, treated 221 2.72 60.11 1 221
TOTAL without BMP 28.3 69.6 25.7

TOTAL with BMP 28.3 39.5 14.6




TABLE 2

St. George's Hundred
Nonpoint Source Loading Rates
to Proposed BMP
Drainage Area 110 Acres

CBLAD Manual CBLAD Total Occoquan P Occoquan Total

Land Use Area P Loading Rate P Load Loading Rate P Load
(ac) (ib/aclyr) (Ibiyr) {Ib/ac/yr) Ib/yr)
Existing Conditions
1/3 ac lot Res. .10 272 272 10 100
Park 4 0.91 364 05 20
Woods onsite 234 0.19 445 0.1 234
Woods offsite : 6 0.19 114 0.1 06
Cropland offsite 464 37 1721 42 194.9
Total 898 208.5 2098
Proposed Conditions
K 1/3 ac lot Res. 321 272 87.31 1.0 32.1
Park 4 091 364 0.5 20
Woods onsite 13 0.19 0.25 0.1 0.13
Woods offsite 6 0.19 1.14 0.1 06
Cropland offsite 464 3.71 172.1 42 1949
Total 898 264.4 229.7
With 9 Point Wet Pond BMP 1322 1149

jm\? Avea - 2z Va2 3+ Hx L |2 ac.
Y - 12,0
;.a. Eltﬂffi /8{8 - i‘?}.w 0/1;’
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Date: 9/20/91

WORKSHEET FOR BMP POINT SYSTEM

Initials:LG (Input data under bold headings)
Alternative/Description: St. George's Hundred
Wet Pond for Phases Ill and IV of SG100
Total Area=61.4 acres
Total Treated Area=36.1 acres
Open Space=19.1(Powhatan Creek)+1.6 (RPA buffer)+1.3 (pond area, etc)= 22 acres
A STRUCTURAL BMP POINT ALLOCATION
Percentage of
Site Served Weighted
BMP BMP Points by BMP BMP Points
WP 9 X 59 = 5.29
X = 0.00
X = 0.00
X = 0.00
TOTAL WIEGHTED STRUCTURAL BMP POINTS: 5.29
B. NATURAL OPEN SPACE CREDIT
Percentage Natural Open Points for
Of Site Space Credit Natural Open Space
36.00 X (0.1 per 1%) = 3.60
C. TOTAL WEIGHTED POINTS
5.29 + 3.60 = 8.89
Structural BMP Points Natural Open TOTAL

Space Points
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Williamsburg Environmental Group, Inc.
Post Office Box 3584
Williamsburg, Virginia 23187
(804) 220-6869
Fax (804) 229-4507

September 3, 1991 }\E ‘
T"\‘
Mo

Mr. Darrel Cook

Code Compliance

James City County
P.O.Box IC
Williamsburg, VA 23187

RE: Request for Exception - St. Georges Hundred Stormwater Management Plan

Dear Mr. Cook:

On behalf of St. George Corporation, the Williamsburg Environmental Group, Inc. is requesting an
exception to the requirements set forth in Chapter 19B of the Code of the County of James City
(Ordinance No. 183 Chesapeake Bay Preservation) as they relate to the development of a stormwater
management plan for Sections ITI and IV of the St. Georges Hundred project. Specifically, our exception
request is associated with the Best Management Practice (BMP) credit given to a facility designed to treat
runoff from adjacent properties. The project is located on Route 5 and Sections III and IV contain 21
acres of buildable area with 16.3 acres of natural open space planned along Powhatan Creek.

Due to the orientation of the land parcel with wetlands/open space located downstream of the
developable uplands, structural BMPs were difficult to plan for the project using the County's 3-step 10-
point system. By including a 6-point BMP in the intermittent drainageway along the northwest project
boundary and maximizing the drainage routed to this facility, only 6.8 points were achieved (attached
map and BMP worksheet). This includes open space credit for the 16.3 acres of wetlands and natural
area located along Powhatan Creek. A 9-point pond could be designed if all offsite drainage bypassed
the facility. The amount of offsite agricultural runoff precludes designing a marsh within the BMP,
though, a 0.5 acre wetland will likely become established in the pond. In order to meet the 10-point
requirement, infiltration trenches would also need to be built for the 12 lots draining directly to Powhatan
Creek, since any structural pond could only drain 2 to 3 lots in this area.

Based on the location of the BMP shown on the attached map, the pond will treat runoff from a drainage
area of 110 acres. This includes:
‘%‘“ P

22 acres St. Georges Hundred Sectfb’ffs III and IV
14 acres St. Georges Hundred S&Ctions I and 11
" 74 acres offsite agricultural and woods
There is currently no mechanism for assigning BMP credits for the treatment of offsite runoff with the
County's methodology. In the case of the current analysis, two separate offsite areas are being treated,
portions of Sections I and II of the project (which do not require BMP treatment) and an agricultural field
currently planted in corn,

Methods exist for determining water quality impacts associated with land use changes using published
nonpoint source loading rates (Chesapeake Bay Local Assistance Department, 1989) (Northern Virginia



Mr. Darrel Cook
September 3, 1991
Page 2

Planning District Commission, 1979). Table 1 presents 2 summary of the pre- and post-development
phosphorus loadings for the 27-acre St. Georges Hundred Section III and IV tract, with and without the
proposed BMP. Table 2 presents similar nonpoint source loadings for the 110 acre drainage basin above
the proposed BMP. The results of Table 1 show an increase in phosphorus loading associated with the
development of Sections III and IV; however, by analyzing the entire 110 acre watershed, a decrease in
loadings can be seen for the post-development condition with a 30% BMP removal efficiency. This is
still true when the 6.2 acres of Section III, which will not be treated by the BMP, are added to the post-
development load.

The BMP has been sized to provide treatment and volume control for; the proposed development of
Sections III and IV, the existing conditions of Sections I and II, and the existing conditions of the offsite
agricultural fields. If the 74 acre agricultural tract is ever developed, the BMP can be easily expanded to
include additional storage on the adjacent property or become a wet pond facility. By taking this
regional approach to managing stormwater on the St. Georges Hundred site, the temporary sediment pond
currently being utilized as a BMP at the entrance to Section III can be abandoned. Drainage can be

rerouted to the proposed BMP, thus, treating portions of Section I and II which would not be otherwise
controlled.

Our request for an exception to the County's Chesapeake Bay Preservation Ordinance is not directed at
avoiding the stormwater management requirements, but, using alternative approaches to protecting the
water quality of Powhatan Creek. By treating offsite areas, nonpoint source phosphorus loadings will be
decreased in the future for the 110 acre watershed analyzed. In summary, our request for an exception is
based on the following points:

Lack of feasible BMP locations on project site

Almost all natural open space located below developable area

Forego using individual lot BMPs (i.e. infiltration trenches)

Maximize site drainage 10 proposed BMP

Treat 74 acre offsite agricultural area

Treat 14 acres of St. Georges Hundred Sections I and II

Proposed BMP will be expandable if offsite area develops

Abandon temporary sediment pond currently being maintained as a BMP

If you have any questions regarding our request or the information presented in this letter, please call me
at 220-6869. We appreciate your consideration in this matter.

Sincerely,

4

Ronald J. Boyd, P.E.
President

RJB:bw
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TABLE 1

St. George's Hundred
Nonpoint Source Loading Rates
for the Proposed Development-

Phases lil &IV

CBLAD Manual CBLAD Total Occoquan P Occoquan Total

Land Use Area P Loading Rates P Load Loading Rate P Load
(ac) (Ib/ac/yr) (Ib/yr) (ib/ac/yr) (Ib/yr)
Existing Conditions
Woods 28.3 0.19 5.38 0.1 2.83
Proposed Conditions
Woods, untreated 16 0.19 0.30 0.1 0.16
Woods, treated 13 0.19 0.25 0.1 0.13
1/3 ac lots untreated 46 2.72 12.51 1 46
1/3 ac lots, treated 20.8 2.72 56.58 1 208
TOTAL without BMP 28.3 69.6 25.7
TOTAL with BMP 283 52.6 19.4

L30% ted ~veeatnd nopnn




TABLE 2

St. George's Hundred

Nonpoint Source Loading Rates

to Proposed BMP
Drainage Area 110 Acres

CBLAD Manual CBLAD Total Occoquan P Occoquan Total
Land Use Area P Loading Rate P Load Loading Rate P Load
(ac) (Ib/aclyr) (Ibiyr) (Ib/achyr) {b/yr)
Existing Conditions
1/3 ac lot Res. 10 272 27.2: 1.0 10,0
Park 4 0.91 364 05 ue 2.0
Woods onsite 223 0.19 424, 0.1 223
Woods offsite 6 0.19 1.14 0.1 06
Cropland offsite 68 37 25228 42 2856
w‘s’ ‘g_{
Total 1103 2885 3180 0.
Proposed Conditions
1/3 ac lot Res. 310 272 84.32 1.0 310
Park 4 091 364 05 20
Woods onsite 13 0.19 0.25 o1 0.13
Woods offsite 6 0.19 1.14 0.1 06
Cropland offsite 68 3.7 252.28 42 2856
Total 110.3 3417 3186
With 6 Point BMP 239.2 2230
10 P - ST sy
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Date: 9/3/91 WORKSHEET FOR BMP POINT SYSTEM
Initials LG Alt 19

Alternative/Description: St Georges Hundred
One dry pond for Phases Ili and IV plus-fhiost of E&S area treated.
Total area treated =36.3 acres
Total area= 55.7 acres
Offsite area= 14.0 acres

Open space =13.4+1.6 (50' RPA buffer) +1.3(area of pond and surrounding open space)

16.30 acres
A. STRUCTURAL BMP POINT ALLOCATION

Percentage of
Site Served Weighted
BMP BMP Points by BMP BMP Points

DP 6 X 65.17 = 3.91
X 0.00

X = 0.00

X = 0.00

TOTAL WIEGHTED STRUCTURAL BMP POINTS: 3.91

&

B. NATURAL OPEN SPACE CREDIT
Percentage Natural Open Points for
Of Site Space Credit Natural Open Space
29.26 X (0.1 per 1%) = 2.93

C. TOTAL WEIGHTED POINTS

3N + 2.93 6.84
Structural BMP Points Natural Open TOTAL
Space Points
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St. George's Hundred: BMP Design Summary

Hydroloqy
Drainage Area
- Offsite area
Phases Ill and IV
Phases | and Il
Pre-Development
Time of Concentration
SCS Runoff Curve Number
2-Yr Peak Discharge
10-yr Peak Discharge
100-yr Peak Discharge
Post-Development
Time of Concentration
SCS Runoft Curve Number
2-Yr Peak Discharge
10-yr Peak Discharge
100-yr Peak Discharge
BMP Design- Wet Pond
Impervious Cover
Rv ,
Required BMP Wet Storage Volume
(Wet pond Design 7)
Normal Pool :
Elevation
Volume .
Total Volume with Detention Storage
Top of Embankment
Qutlet Structure

Pond Routing Summary

Sept. 20, 1991

89.8 acres
524

234

140 _

0.98
80

76 cfs
176 cfs
274 cfs

0.98
82 L
76cfs £
182cfs - :
285 cfs L

8.03 acresor8.9% 27
0.13
84,681 cu ft

14.5 ft msl
89,295 cu ft
232612cuft
19.2 ft msl

One 72-inch vertical standpipe

Crest elevation 16.3 ft msl
72-inch horizontal notch

Crest elevation 14.5 ft msl
20-ft emergency spiliway

Crest elevation 17.7 ft msl

Peak = Maximum

Retum Peak

Periods inflow  Ouflow Stage
(yn) (cfs) (cfs) (ft msl)
2 86 76 168
10 190 182 17.6
100 204 285 18.2




St. George's Hundred - BMP Specifications

Elevation Area = Volume Discharge
(ft msl) (sq ft) {cu ft) (cfs)
8.0 0 0 0
85 5000 833 0
9.0 6000 3580 0
9.5 7,500 6,948 0
10.0 8,500 10,945 0
105 10,054 15,578 0
11.0 11,739 21,021 0
11.5 13,554 27,339 0
12.0 15,500 34,597 0
125 17,253 42,780 0
13.0 19,099 51,858 0
135 27,000 61,880 0
14.0 32,000 76,658 0
14.5 33,452 93,019 0
15.0 34936 110,115 6.3
155 36,452 127,960 174
16.0 38,000 146,572 314
165 39,221 165,876 526
17.0 40,461 185,796 98.3
17.5 41,721 206,341 158.5
18.0 43,000 227,520 240.9
18.5 48,500 250,382 347.8
Stage/ Volume Graph for the St. George's Hundred Wet Pond
20 P
E 15 i ——
= .,.—-’
= 5
0
0 10 20 30 50
Volume (1000 cu ft)
Elevation/Discharge Graph for the St. George's Hundred Wet Pond
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: sgl00

Comment: St Georges Hundred BMP Outlet Pipe

Solve For Full Flow Diameter

Given Input Data:
SlopEiscieentneennn 0.0100 ft/£ft
Manning's Neeeesss 0.021
Discharge.. ..o 230.00 cfs

Computed Results:

: Full Flow Diameter..... 5.71 ft

. Full Flow Depth........ 5.71 ft
Velocity.veeeonns . 8.97 fps
Flow Area...ceeees 25.63 sf
Critical Depth.... 4.21 ft
Critical Slope.... 0.0126 ft/ft
Percent Full...... 100.00 %
Full Capacitv..... 230.00 cfs
OMAX R8.94D.. e 247.41 cfs
Froude Number..... FULL

lav. [t = )0.0 £+ gl
-{‘V' OUT’— 7.0 4 wis |



Date: 9/20/51 WORKSHEET FOR BMP POINT SYSTEM
Initials:LG (Input data under bold headings)

" Alternative/Description: St. George's Hundred

Wet Pond for Phases Il and IV of SG100

Total Area=61.4 acres h

Total Treated Area=36.1 acres

Open Space=19.1(Powhatan Creek)+1.6 (RPA buffer)+1.3 (pond area, etc)= 22 acres

A. STRUCTURAL BMP POINT ALLOCATION

Percentage of
Site Served Weighted
BMP BMP Points by BMP BMP Points
WP 9 X 59 = 5.29
X = 0.00
X = 0.00
X = 0.00
TOTAL WIEGHTED STRUCTURAL BMP POINTS: 5.29
B. NATURAL OPEN SPACE CREDIT
Percentage Natural Open Points for
Of Site Space Credit Natural Open Space
36.00 X (0.1per1%) = 3.60
C. TOTAL WEIGHTED POINTS
5.29 + 3.60 = 8.89
Structural BMP Points Natural Open TOTAL

Space Points



DEVELOPMENT MANAGEMENT

101-E Mounts Bar Roap, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784

(757) 253-6671 Fax: (757) 253-6850 E-malL: devtman@james-city.va.us
1607 CounTy ENGINEER
Cont COMPLIANCE EnvironmentaL Diviston PLANNING (757) 253-6678
(757) 253-6626 (757) 253-6670 (757) 253-6685 INTEGRATED PesT MANAGEMENT
codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us  (757) 253-2620

February 13, 2002

Mr. Randall E. Punchard

St. George’s/St. Thomas” HOA
229 Charleston Place |
Williamsburg, Va. 23185

Re: St. Georges Hundred, Section 5, Phase 3
County Plan No. S-53-93
Stormwater Management Facility
County BMP ID Code: PC 054

Dear Mr. Punchard:

It was a pleasure to talk with you on Wednesday February 13th. As discussed, I am forwarding you some
“first contact” information for your community association to use relative to maintenance of the above stormwater
management facility. The subject stormwater management facility (PC 054) is situated in Common Area for Section
5, Phase 3 of St. George’s Hundred, further identified as GPIN 4640500001B. It is located just west of Lot 14 along
Halstead Lane.

Information as attached includes: a brochure entitled Best Management Practices Education Program for
Homeowners Associations; landscaping tips for stormwater management BMP’s, watershed awareness tips, a sample
maintenance plan for a wet/dry pond stormwater management facility; and three brochures related to liability and
maintenance. One of these brochures is a good informational handout entitled 4 Guide for Maintaining and
Operating BMP’s. This publication is distributed through our office in response to a cooperative effort from the
Hampton Roads Regional Stormwater Management Committee and HR STORM, a regional stormwater education
program offered by the Hampton Roads Planning District Commission.

[ have also attached a location map and a copy of information as available in the database under our County
BMP Inventory/Inspection program. The pond maintenance plan can be expanded upon further following our
inspection as scheduled for Friday February 15% at 3:00 pm.

Our division is always readily available to assist owners and HOA representatives with guidance related to
stormwater management facilities and drainage and we sincerely look forward working with you in the future. In the
meantime, if you have any additional questions or comments, call me at 757-253-6639.

Scott J. Thopfas
Civil Engin
Environmental Division

SWMProg\Education\Subdivisions\StGeorge.fc



AES CONSULTING ENGINEERS
Engineering, Surveying and Planning
5248 Olde Towne Road, Suite 1
WILLIAMSBURG, VIRGINIA 23188
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POND-2 Version: 5.15 S/N: 1295100016

>>>>> HYDROGRAPH PRINTOQUT <<<<<

11-20-1991 15:10:39

Hydrograph file: c:\jobfiles\pondpkfl\stg’sl00\SG2-0 .HYD

HYDROGRAPH ORDINATES (cfs)

Time | Time increment = 0.100 Hours
Hours | Time on left represents time for first Q in each row.
________ | it = e . S 8 o i T = - . o = " S T —— T —— = — " ———— - —— o s o -
11.000 | 0.00 0.25 0.53 0.84 1.11 1.40 1.73
11.700 | 2.07 2.44 2.82 3.28 3.93 5.05 7.39
12.400 | 12.35 19.56 29.57 43.53 59.32 73.45 76.70
13.100 | 74.24 67.96 60.39 52.85 49.00 44 .87 40.62
13.800 | 36.46 32.67 29.89 27.53 25.38 23.38 21.50
14.500 | 19.83 18.32 17.01 16.00 15.19 14.45 13.75
15.200 | 13.10 12.48 11.88 11.30 10.83 10.46 10.07
15.900 | 9.65 9.32 9.05 8.84 8.57 8.26 8.00
16.600 | 7.80 7.64 7.41 7.13 6.90 6.72 6.57
17.300 | 6.46 6.37 6.30 6.26 6.23 6.14 5.99
18.000 | 5.87 5.76 5.67 5.58 5.51 5.45 5.39
18.700 | 5.34 5.30 5.26 5.23 5.20 5.18 5.15
19.400 | 5.14 v 5.06 4.93 4.81 4.71 4.62 4.54
20.100 | 4.48 4.42 4.36 4.32 4.28 4.24 4.21
20.800 | 4.19 4.16 4.14 4.06 3.93 3.82 3.71
21.500 | 3.63 3.55 3.48 3.42 3.37 3.32 3.28
22.200 | 3.25 3.22 3.19 3.17 3.15 3.06 2.93
22.900 | 2.82 2.71 2.63 2.55 2.48 2.42 2.37
23.600 | 2.32 2.28 2.25 2.22 2.19 2.10 1.97
24,300 | 1.85 1.74 1.65 1.57 1.50 1.44 1.38
25.000 | 1.33 1.29 1.26 1.22 1.13 0.99 0.87
25.700 | 0.76 0.67 0.58




POND-2 Version: 5.15 S/N: 1255100016
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POND-2 Version: 5.15 S/N: 1295100016
>>>>> HYDROGRAPH PRINTOUT <<<<<

11-20-1991 15:11:07

Hydrograph file: c:\jobfiles\pondpkfl\stg’sl100\SG1l0-0

HYDROGRAPH ORDINATES (cfs)

O vyr.

.HYD

SToRkM

P DNWSOoy~) ~J oo W

Time | Time increment = 0.100 Hours

Hours | Time on left represents time for first Q in each row.

________ |_———-———_———————-___________________________—————————————______
11.000 | 0.00 0.81 1.58 2.32 3.09 3.88 4
11.700 | 5.55 6.59 8.18 9.96 12.38 16.23 23.
12.400 | 37.82 66.57 110.49 147.79 174.32 182.29 174,
13.100 | 160.04 143.88 126.35 109.19 94 .84 84.12 74
13.800 | 65.28 57.81 51.97 48.85 45.60 42 .26 39
14.500 | 36.33 33.58 31.29 29.79 28.17 26.58 25,
15.200 | 23.91 22.85 21.94 21.12 20.25 19.48 18.
15.900 | 18.11 17.49 16.97 16.57 16.16 15.72 15.
16.600 | 15.10 14.78 14.42 14.03 13.62 13.30 13.
17.300 | 12.73 12.38 12.10 11.88 11.70 11.56 11
18.000 | 11.36 11.29 11.23 11.08 10.86 10.69 10
18.700 | 10.44 10.25 10.00 9.80 9.64 9.51

19.400 | 9.32 v 9.16 8.93 8.74 8.59 8.47

20.100 | 8.30 8.24 8.19 8.15 8.12 8.00

20.800 | 7.64 7.51 7.41 7.32 7.26 7.21

21.500 | 7.03 6.82 6.66 6.53 6.42 6.33

22.200 | 6.25 6.21 6.13 5.99 5.86 5.76

22.900 | 5.58 5.45 5.27 5.11 4.97 4.85

23.600 | 4.65 4.51 4.32 4.106 4.01 3.89

24.300 | 3.68 3.53 3.34 3.18 3.03 2.90

25.000 | 2.69 2.54 2.35 2.18 2.04 1.91

25.700 | 1.63 1.43 1.25



POND-2 Version: 5.15 S/N: 1295100016
Plotted:
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POND-2 Version: 5.15 S/N: 1295100016 _ ‘DYZ"STDK'ME{,
INELoOW] '

>>>>> HYDROGRAPH PRINTOUT <<<<<
WY DROGRA PH

11-22-1991 17:07:02

Hydrograph file: c:\jobfiles\pondpkfl\stg’sl00\SGRP10-0.HYD

HYDROGRAPH ORDINATES (cfs)

Time | Time increment = 0.100 Hours

Hours | Time on left represents time for first Q in each row.
________ | ——— e — —— ——— — — ———— — ——— —— ———_—— —— — —— ——_— ———_—— ——— —— — — e —_—————
11.000 | 6.00 7.00 7.00 8.00 .9.00 10.00 11.00
11.700 | 12.00 14.00 15.00 19.00 25.00 38.00 60.00
12.400 | 90.00 123.00 154.00 175.00 190.00 178.00 167.00
13.100 | 147.00 127.00 110.00 93.00 82.00 71.00 63.00
13.800 | 55.00 50.00 44.00 41.00 37.00 34.00 32.00
14.500 | 29.00 27.00 26.00 24.00 22.00 21.00 20.00
15.200 | 20.00 19.00 19.00 18.00 17.00 17.00 16.00
15.900 | 16.00 15.00 15.00 15.00 14.00 14.00 14.00
16.600 | 14.00 13.00 13.00 12.00 12.00 12.00 12.00
17.300 | 11.00 11.00 11.00 11.00 11.00 11.00 11.00
18.000 | 11.00 11.00 11.00 10.00 10.00 10.00 10.00
18.700 | 10.00 9.00 9.00 9.00 9.00 9.00 9.00
19.400 | 9.00 . 8.00 8.00 8.00 8.00 8.00 8.00
20.100 | 8.00 . 8.00 8.00 8.00 8.00 7.00 7.00
20.800 | 7.00 7.00 7.00 7.00 7.00 7.00 7.00
21.500 | 6.00 6.00 6.00 6.00 6.00 6.00 6.00
22.200 | 6.00 6.00 5.00 5.00 5.00 5.00 5.00
22.900 | 5.00 4.00 4.00 4.00 4.00 4.00 4.00
23.600 | 4.00 3.00 3.00 3.00 3.00 3.00 3.00
24.300 | 3.00 2.00 2.00 2.00 2.00 2.00 2.00
25.000 | 2.00 1.00 1.00 1.00 1.00 1.00 1.00
25.700 | 0.00 0.00 0.00

= . S 50, - = .25
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POND-2 Version: 5.15 S/N: 1295100016
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POND-2 Version: 5.15 S/N: 1295100016 2YR. SToe]

>>>>> HYDROGRAPH PRINTOUT <<<<< INFLOW]

11-22-1991 17:06:33 “VPZOGEAP\-\

Hydrograph file: c:\jobfiles\pondpkfl\stg’sl100\SGRP2-0 .HYD

HYDROGRAPH ORDINATES (cfs)

Time | Time increment = 0.100 Hours

Hours | Time on left represents time for first Q in each row.
________ i e e e e e e e e e e e e e e e e - ——— et = — e s
11.000 | 2.00 2.00 3.00 3.00 3.00 4.00 4.00
11.700 | 5.00 5.00 6.00 7.00 10.00 16.00 25.00
12.400 | 39.00 54.00 69.00 79.00 86.00 81.00 77.00
13.100 | 68.00 59.00 51.00 44 .00 39.00 34.00 30.00
13.800 | 26.00 24.00 21.00 19.00 18.00 16.00 15.00
14.500 | 14.00 13.00 12.00 12.00 12.00 11.00 11.00
15.200 | 10.00 10.00 9.00 9.00 9.00 9.00 8.00
15.900 | 8.00 8.00 8.00 8.00 7.00 7.00 7.00
16.600 | 7.00 7.00 6.00 6.00 6.00 6.00 6.00
17.300 | 6.00 6.00 6.00 6.00 6.00 5.00 5.00
18.000 | 5.00 5.00 5.00 5.00 5.00 5.00 5.00
18.700 | 5.00 5.00 5.00 5.00 5.00 5.00 5.00
19.400 | 5.00 4.00 4.00 4.00 4.00 4.00 4.00
20.100 | 4.00 . 4.00 4.00 4.00 4.00 4.00 4.00
20.800 | 4.00 . 4.00 4.00 3.00 3.00 3.00 3.00
21.500 | 3.00 3.00 3.00 3.00 3.00 3.00 3.00
22.200 | 3.00 3.00 3.00 3.00 3.00 2.00 2.00
22.900 | 2.00 2.00 2.00 2.00 2.00 2.00 2.00
23.600 | 2.00 2.00 2.00 2.00 2.00 1.00 1.00
24.300 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00
25.000 | 1.00 1.00 1.00 1.00 0.00 0.00 0.00
25.700 | 0.00 0.00 0.00




POND-2 Version: 5.15 S/N: 1285100016
Plotted:
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Fun date: 11-26-1791
File: Ar6201-1.57TE

Return Period = 10 Yrs
Rainfall file: JAMES CITY CO. . vn e

LINE 1 /7 Q@ = 19.6 / HT =30 /7 WID = 30 / N= .013 / L = 200 / JLC = 1

SE#1~1 TO 88#1-2. / Outfall

HGL DEPTH INVERT VEL EGL T WID COVER AREA
DNSTRM 16.30 30,00 16,00 3.99 16.55 Q.00 ~.5 4.71
UFRSTRM 16.76 E0.00 11,30 E.99 17.00 0. 00 1.4 4.91
Drainage area fac) = 0 Slope of invert (%) = 0. 4600
Funotf coefticient = O ' Slope energy grade line (4 = 0,228
Time of conc (min) = S0 Critical depth (inm) = 18.41
Inlet time (min) = 0 Reg'd length curb inlet (ft) = 0.0
Intensity {(in/hr) = Z. b6 Reg'd grate area (s€) = 0.0
Cumulative CxH = 7.4 Depth at inlet opening {(in) = 0
Flow contrib (cfs) = O Contluence angle {deg) = ()
Default 0 (cfw) = ) NMatural ground elev (£t) = 25.1
Line capac. {cts) = 31.8 LLine storage {(cuft) = 987

LINE 2 /@@= 19.8 /7 HT = 30 / WID

30/ N= .,013 7 L =180 /7 JLC = 1.2

8E#1-2 TO SBH#1-3J. / DNLN = 1

HGL DEFTH INVERT VEL EGL T WID COVER AREA
DNBTRM 17.00 I, 00 11.20 4. 04 17.26 0. 00 11.4 4.91
UFSTRM 17.42 ITOL00 12,10 4,04 17.68 G. 00 S9.79 4.91
Drainage area (ac) = .99 Slope of invert (L) = 0.300
Funcff coefficient = .4 Slope energy grade line (%) = 0,234
Time of conc (min) = 49 Critical depth {(im = 19,13
Inlet time {(min) = 10 Reg'd length curb inlet (ft) = 1.0
Intensity (in/hr) = 2.69 Reqg'd grate area {(sf) = 0.3
Cumulative TxA = 7.4 Depth at inlet opening in) = 6
Flow contrib (cfs) = 1 Confluence angle (deg) = I3
Default G (cf=) = 0 Matural ground elev (£t = 20.4

i

Line capac. {(cfs) = 29,0 Line storage {(cuft) )



LINE 3 /7 @= 17.7 / HT = 30 / WID = 30 / N= 013 / L = 150 /7 JLC = 1

S8#1--2 TO S8#1-4, / DNLN = 2

HEGL DEFTH INVERT VEL EGL. T WID COVER AREA

DNSTRM 17.73 E L 00 1z2.10 Fabl 17.23 0, 0 5.7% 4,91

UFSTRM ig. 01 E, 00 12,88 Eabl ig.21 2. 00 H., 25 4,91
Drainage area (ag) = .21 Slope of invert (4 = 0, B
Runptd coefficient = .4 Slope energy grade line (X)) = Q.187
Time of conc {miny = 45 Critical depth (in? = 47, &7
Inlet time (min) = 5 Feg'd length curb inlet (ft) = 0.3
Intensity {in hr) = 2.72 Feg'd grate area (s+) = Q. d
Cumulative T#A = &5.5 Depth at inlst opening (in) = &
Flow contrib (cfsy = 2 Contluence angle {(deg) =
Default § (cfsz) = 0 Matural ground elev (ft) = 23.6&
Line capac. {(cfs)y = 29,0 Line storage (cuft) = TIE&

LINE 4 /7 @ = 17.7 / HT = 30 /7 WID = 30 / N= .013 / L = 130 / JLC = .9

SS#1-4 TO SS#1-5, /7 DNLN = 3

HEL DEFTH INVERT VEL EGL T WID COVER AREA

DNSTRM 15,21 F0L, 00 12,85 KAt 18.41 O, 00 8.25 4,91

LUPESTRM 18.45 F0. 0G0 17,80 3,60 18. 45 1, D 1Z2.5 4.91
Drainage area {(acg) = 0 Slope of invert (X)) = D, B0
Funoftd coedficient = O Blope energy grade line (L) = 0,186

i

Time of conc {(min) = 48 Critical depth {in) = 17 .67

i

Inlet time {(min? = 0 Reg'd length curb inlet (ft) = 0.0
Intensity {in/hr) = 2.75 Reg ' d grate area (s} = 0,0
Cumulative T¥A = Ea 4 Depth at inlet opening {(in) = 0O
Flow contrib (cfs) = 0 Confluence angle (deg) =39
Detault & (cfe) = O Matural ground elev {(ftry = ZB.5
Lineg capac. (cfs) = 29,0 Line storage (cuft? = &G



LINE S /7 @2 =

18.1 7/ HT = 30 / WID

= 30 / N =

.013 7 L = 330 7/ JLC =

1.1

S8#1-5 TO S8#1-6. 7/ DNLN = 4

HMGL DEFTH  INVERT VEL EGL T WID COVER AREA
DMNSTRM 18.63 E0 Q0 12050 T. 69 18.84 Cra 0 12.3 4.91
UFBTRM 19.28 E0.L00 15,57 R 19,49 0, 00 1.03 4.%91

Rin VB2

Drainage area = 1.84 Slope of invert (4] = 0,567
Funoft coefficient = .4 Slope energy grade line (¥} = 0,195
Time of conc {min) = 4 é Critical depth m = 17.47
Inlet time {(min? = 15 Faeo'd length curb inlet £t} = 1.9
Intensity (in/hr) = O Feg ' d grate area {(s4) = 0.8
Dumulative CxA = H. 4 Depth at inlet cpening (in) = &
Flow contrib { = 3 Contluence angle {(deqg) = O
Default O {(cfs) = Matuwral ground elsv {(fL) = 18.%92
Line capac. f{of = ED, Y Line storage (cudt) = 1460

LINE 6/ @ =

16.1 /7 HT = 30 / WID

=30 / N =

013 /7 L = 76 7 JLC

S8#1~-6 TO SBH1-7.

HEGL
DMSTRM

UFBTRM

Drainage area

Funotf coefficient
(mirn?}
{mir)
in/hr)

Time of conc
Inlet time
Intensity

Cumulative C#xd

Flow contrib
Default G (cfs)
Line capac.

19,351

19,673

{cfs)

{cfs)

DEFTH

E0 . 00

i

/ DNLN = 5

INVERT

A0, 00 15,53

JL AR P P

P& 2735

.14

4é

=

wd

2. 84
. 1
3

I%. 4

VEL EGL T WID

DL ER 12.468 0. 00 . 87

5. 329 19. 80 2, 00

1.1

Blope of invert (4

Elmﬁe energy grade line {(4)
Critical depth {im
Reg'd length curb inlet
Feg'd grate area (sf4)
Depth at inlet opening {(in)
Contluence angle {deq?
Matural ground slev (FL)
t.ine storage {cuft)

(£t

COVER

i

it

it

it

20, 05

LI
ey
ad s



LINE 7 /7 @ =

16.4 / HT =

30 / WID

=30/ N= .,013 7L =

311 7 JLC =

1.1

SE#1-7 TO SS#1--8,

HMGL

DNSTRM 17,81

UFSTRM 20,31 A0, O

Drainage area (ac}
Funaof+ coefficient
Time of conc (min)
Inlet time {(min?
Intensity (in/hr)
Dumul ative C=H
Flow contrib
Detault O (ocfs)
Line capac. (cfs)

LOT S

LINE B /7 & =

DEPTH

a0

it

i

H

Hi

i

H

15.2 /7 HT =

aly)

/ DNLN = 6

INVERT

. -
16,28

17.56

O
4.4

30 / WID

VEL EGL T WID

F.54 1%.98 Q.00
.34 .49 0. 00

Slope of invert (4L}
Slope energy grade line
Critical depth (in?}
Feg'd length curb inlet
FReg'd grate area (sf)
Depth at inlet opening
Contlusnce angle (deg)
Matwral ground elev
Line storage (cuft)

COVER

1.28

4.6

(%)

(1)

(irm?

(+1)

hoH

I

30/ N= 013 / L =

51 /7 JLC

AREA

4.21

4,921

0.354
0.15%
16,95

1.2

e
£, .0

)
—50

248,47

1:"'_1

wdal

i
-
N

BE#1-8 TO So#1-9.
HEL
DNETRM

i, B0

DEFTH

FH, 00

/ DNLN = 7

INVERT

17,852

LPSTRM 20857 EDL 00 17. 89
Drainage aresa fac) = .3

Runott coefficient = .4

Time of conc {(miny = 44

Imnlet time {(min) = &
Imntensity {in/hry = 2.2
Cumulative Cxd = Ta
Flow contrib {cfsy = L3
Default Q@ (cfs) =0

Line capac. (cfs) = 34,9

EGL T WID

20,65 0, 00

2y, TR
AL R

0, )

Slope of invert (4

Slope energy grade line

Critical depth (im)
Reg'd length curbk inlet

Feg'd grate area (s)
Depth at inlet opening
Confluence angle (deg)
Matural ground slev
Line storage {cuft)

COVER

4,44

LT
Bl

{h)

(L)

{(inm}

{FL)

i

i

i

i

i

i

i

AREA

4.91

4.%1



LINE?@ /7@ = 13.9 / HT =30 / WID =30 / N= ,013 / L = 127 7 JLC = 1.1

S5#1-9 TO S8#1-10 / DNLN = 8

HGL DEPTH INVERT VEL EGL T WID COVER AREA

DNSTHRM S0, 75 F0, 00 17,590 2,85 2,87 Q.0 4. 23 4.921

uuuuuuuuu

UPSTRM 20,89 E0, 00 18,55 283 21,02 0. 00 4.43 4.91

Drainage area {(ac)y = .47 Slope of invert (%)

= 0.3539
Funoft coefficient = .4 Zlope enerqgy grade line (L) = 0,115
Time of conc (miny = 475 Critical depth {(im) = 15.44
Inlet time i{min) = 1 n'd length cuwrb inlet (ft) = 0.5
Intensity {in/hr) = 2,95 Feg'd grate area (s4) = 0.1
Cumulative C#A = 4.7 epith at inlet opening (i) = &
Flow contrib {cfs) = .5 Comntluence angle {(deg) = 23
Default & {(cf= = Matuwral ground elev Y o= ZE.EE
Line capac. {(cfs) = Lirne storage {cuft) = ALEE

LINE 10 /7 @ = 13.5 / HT 30 / WID 30 / N

013 7 L 108 / JLC

1

fl

858#1-10 ~ S8#1~11 / DNLN 9

HEL. DEFTH INMVERT VEL EGL T WID COVER AREA
DMBTREM 21.03 R0 00 i, 38 H. 74 21.14 0,00 4.41 4.1

e

UFSTRM 21.14 29.74 18, &6 L RLTE 21,26 5.87 4,03 4,90

Drainage area (ac) = @1 Blope of invert L) = 0,287
Funoff coefficient = .4 [lope energy grade line 4 = 0,103
Time of conc {(miny = 42 Critigal depth {im) = 15, 44
Inlet time (min) = 10 Feg'd length curb inlet (fi) = D09
Intensity (in/hr)y = 2.98 Feg'd grate area (sf) = 0.3
Cumulative C#xA = 4.5 Depth at inlet opening {(in) = &
Flow contrib {cfs) = .9 Contluence angle {(deqg) = 45
Deftault & (cfsz) = 0 Matw-al ground elev (£t = 25.19
Line capac. (cfs) = 22.0 Line storage {(cuft) = HEO



LINE 11 /7 @ = 12.7 / HT = 30 7/ WID = 30 / N = .013 7 L = 182 / JLC = 1
SEHl-11 —~ BEH1-12 7/ DNLN = 10

HEGL DEPTH INVERT VEL EGL T WID COVER AREA
DMNSTHRM 21.26 28,14 i8.91 2. 65 21.3&6 14.16 .78 4.79
UFSTRM 21.39 2ER.TT7 12.41 Z.04 21.283 24,754 b 85 4.17
Drainage area {(ac) = .99 Slope of invert (%) = 0,275
Runoff cosfficient = .4 Slope energy grade line (%) = 0,093
Time of conc {(min) = Critical depth (im = 15.44
Inlet fime (mim = 19 Reg 'd length curb inlet (ft) = 1.1
Intensity {(in/hr) = Da.0E Feg ' d grate area f(s+) = £, 3
Cumulative Ox4 = 4,2 Depth at inlet opening (in) = A
Flow contrib {(cfs) = 1.1 Contluence angle (deg? = 17
Default & (cfe) =0 Matural ground elev (fry = 28,754
Line capac. {cfs) = 21,5 Line storzge (cuft) = 815
LINE 12 /7 @ = 11.7 /7 HT = 30 7/ WID = 30 / N = .013 /7 L = 186 /7 JLC = 1.2
S8#1~12 ~ SEH1-1F / DNLN = 11

HEL DEFTH INVERT VEL EGL T WID COVER AREA
DNSTRM 21.53 25,13 19.44 2.62 21.64 21.34 &b 59 4,45
UPSTRM 21,867 19.92 20,01 J.E7 21.85 28. 34 236 E. 44
Drainage area {ac) = 1.19 Slope of invert (4} = 3. 306

Runaotf coefficient
Time of conc (min)
Inlet time (min}
Intensity (in/hr)
Cumulative C¥H
Flow contrib {(cfs)
Default O (cfs)

Line capac. {cfe)

]
S

= 1
= 1.
= %)
S s

Slope energy grade line

Critical depth

Feg'd length curb inlet
Feg'd grate area

Depth at inlet

Confluence angle

Natural ground
Line storage

{im)

(ef)
opening
{deg)
aelev

(cuft)

(%)
(£t
{in)

(82

= 0,111
14,69
1.7%

0.4

i

fl

fi

&

-1 2
24.87
= 736

il
1



LINE 13 /7 & = 6.3 / HT =18 7 WID = 18 / N = .013 /7 L = 109 /7 JLC = .9

SBE#1-13T ~ BB#H1-14 / DNLN = 12

HGL DEPTH INVERT VEL EGL T WID COVER AREA
DMSTREM 21.88 11.91 20,89 S5.08 22,28 17,03 2.48 1.24
UFSTRM 23,2 11.95 21.93 oL 06 2E.68 17.00 .61 1.25
Drainage area {ac) = Z.&66 Slope of invert (X)) = Q.954
Runotf coefficient = .4 Slope energy grade line () = 1.283
Time of conc {min) = 10 Critical depth (in) = 11.91
Inlet time (minm) = 10 Feg'd length curb inlet (L) = 5.8
Intensity {in/hr) = D 9 Feg'd grate area (sf) = 1.7
Cumulative x4 = 1.1 Depth at inlet opening {(in) = 6
Flow contrib {cfs)y = 6.3 Confluence angle (deqg) =00
Default @ (cfs) = 0 Matwral ground elev FL) = 24,05
Lirne capac. f{(cfs) = 10,3 Line storage {cuft) = 13

LINE 14 7 @ = 7.0 / HT

24 7/ WID =24 / N= .013 / L =39 / JLC = .9

S85#1-14 ~ BSH1-15 / DNLN = 12

HEL DEFTH INVERT VEL EGL. T WID COVER AREA
DMSTRM 21.488 17.18 20.43 .83 22,01 21.30 2.42 2. 46
UFSTRM Z22.05 14,585 20, &7 L OELED 22.24 E23.45 27 1.99
Drainage area {ac)y = 7.54 Slope of invert (4 = 0.35364
Funotf coefficient = L3 Slope enerqy grade line (%), = 0,&07
Time of conc {min) = 40 Critical depth (in) = 11.75
Inlet time (min) = 40 Feqg'd length curb inlet (1) = &. 4
Intensity f{in/hr) = E.04 Ren'd grate area (s+) = 1.8
Cumulative C#A = 2.3 Depth at inlet opening {in) = &
Flow contrib (cfs) = &,9 Confluence angle (deg) = Z5
Default O {(cf=) o= 0 Matural ground elev £ty = 23.94
Line capac. (cfs) = 17.0 Line storage f{cutft) = 87



LINE 13 /7 @

= 2.3/ HT = 18 /7 WID = 158 / N = 013 s L =38 7 JLC = .9
BEHL~-20 ~ SBH#H1-F, / DNLN = 2

HGL DEFTH INVERT VEL EGL T WID COVER AREA
DMSTRM 17.73 15,00 13,35 1.9% 17.78 0,00 5.7% 1.53
UFSTRM 17.83 15. 00 14,00 1.91 17.89 Q.00 S.14 <25
Drairage area {(ac) = 1.15 Slope of invert (%) = 1.711
Funoftt coefficient = .4 Slope enerqy grade line (4} = 0,247
Time of cong (min) = 15 Critical depth {in) = F.T7E
Inlet time (min) = 15 Feg'd length curb inlet (ft) = 2.2
Intensity {in/hr) = S.11 Reqg'd grate area {(sf) = Q0.6
Cumulative CxA = 0.5 Depth at inlet opening (in)} = &
Flow contrib {(cfs) = 2.3 Cornfluence angle {deg) = 80
Detault & (cfs) = O Matuwral ground elev (L) = 20.4
Line capac. {cfs) = 8.4 Line storage {cuft) = 47
LINE 16 7 @@ = 2.1 / HT =24 / WID =24 / N= .013 s/ L = 44 7/ JLC = .9
BE#1-21 ~-88#1-9.. / DNLN = 8

HGL DEFTH INVERT VEL EGL T WID COVER AREA
DNSTRM 20.7% 14.82 12.91 1.01 20,76 23,07 IL12 2.11
UFSTRM 24.738 babl 23.70 TL.03 24,52 21.44 1.2 0.70
Drainage area f{ac) = .9 Slope of invert (%) = 9, 525
Runof+ coefficient = .4 Slope energy grade line (X)) = 8.25646
Time of conc (min) = 10 Critical depth (in) = h,5b
Inlet time {(min) = 10 Feqg'd length curb inlet (F1) = 0.0
Intensity (in/hr) = S 93 Reg'd grate area (sf) = 0.0
Cumulative CxH = 0.4 Depth at inlet opening {(in) = 0O
Flow contrib (cfs) = Z. Confluence angle {(deqg) = 109
Default & (cfs) =0 Matural ground elev (ft) = 24.5
Line capac. {cfs) = &9.8 Line storage {(cuft) = L2
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Fun daete: 11-26-1991
File: A:&201-2.8T=

Return FPeriod = 10 Yrs
Rainfall file: JAMES CITY CO..vvnnee

LINE1l /7 @ = 4B8.5 / HT = 36 7/ WID =36 / N= .013 /7 L =40 / JLC = 1.1

58#2~-1 TO S9#2-2. / DOutfall

HEGL DEFTH INVERT VEL EGL. T WID COVER AREA
DNSTRM 16,30 Zh. 00 11.50 6. 8éE 17.0% 0, 00 5.5 7.07
UPSTRM 16.51 Fb. 00 12.00 &85 17.24 0, 00 &L 39 7.07

Drainage area {ac) = 4.81 Slope of invert (4) = 1.280
Runotf coefficient = .5 Slope energy grade line (%) = 0,355
Time of conc imin) = 42 Critical depth (in) = 27.85
Inlet time (minm) = 20 Feqg'd length curb inlet (f{) = 0.0
Intensity (in/hr) = D00 Feq 'd grate area (sf) = €.t
Cumulative C#A = 16.1 Depth at inlet opening (in) = O
Flow comtrib f{(cfe) = 7.2 Confluence angle {(deg) = 0
Default 8 {(cfw) = 0 Matwral ground elev (f£y = 21.4
Line capac. {cfs) = 74,6 Line storage {(cuft) = 2R3

LINE 2 /780 = 41.6 /HT = 36 7/ WID =36/ N= .013 /7L =110 7 JLC = 1.1

B8#2-2 TO SSH#2-3F. / DNLN = 1

HEL DEFTH INVERT VEL EGL T WID COVER AREA
DNSTRM 17.31 26,00 12,00 5.89 17.8% 0. 00 YA 7.07
UFSTRM 17.74 &, 00 .00 5. 89 1g. 28 QL 00D 5,39 7.07
Drainage area (ac) = 2.52 Slope of invert (1) = 0,909
Runoff coefficient = .9 Slope energy grade line (X)) = 0,389
Time of conc {min) = 41 Critical depth (im) = 26,30
Inlet time (min) = 20 Feg 'd length curb inlet (ft) = 0.0
Intensity {(in/hr) = 2. 03 Feg'd grate area (sf) = 0.0
Cumulative CxA = 3.7 Depth at inlet aopening (in) = 0
Flow contrib (cfs) = 3.8 Confluence angle {deqg) = 15
Default @ (cfs) = 0 Matwral ground elev (Ft) = 21.4
Line capac. (cfs) = &3.6 Line storage {(cuft) = F77



LINE 3 /7 B =

30.4 7/ HT =

30 /7 WID

=30/ N=.013 /L =

110 /7 JLC =

1-1

SEH2-I TO

BOH2-4.
HEL.
DNSTRM

18, 33

UPSTRM 18,94

Drainage area {ac)
Funoft coefficient

Time of conc (min)
Inlet time {min?

Intensity (in/he)
Cumul ative CxA
Flow contrib
Default @ (cfs)
Line capac. {(cfs)

fofs)

LINE 4 /7 @ =

/ DNLN = 2

DEFTH
I 00

A0, 00

1]

!
1

i

i

i

#

12.1 7 HT =

INVERT

13,50

R~
i

14

8]

AL ED
H. 5
2.4
8]

3T 9

24 / WID = 24 / N =

VEL EGL T WID

&a 20 18.93 Q.00
& 20 19.534 G 00

Slope of invert (4
Slope energy grade line
Critical depth (im)

Reg'd length curb inlet
Reg'd grate area (sf)

Depth at inlet opening
Confluence angle (deg)
Matural ground elev
Line storage (cuft)

2013 7 L =

COVER

5. 39

4,64

)

(£t

(inm}

(1)

= 0, &EE

= 3, 350
== TTE T
= 0,0
= i, 0
I

= {}

= 21.4
= 540

185 7 JLC

= 1.1

SE#Z~4 TO

DNBTRM

UFSTRM

20.18

Drainage area {ac)
Runotf coefficient
Time of conc {mim
Imlet time {(mim
Intensity {(in/hr)
Cumulative CrA
Flow contrib (cfz)
Detault @ (cf=)
Line capac. (cfs)

/ DNLN = &

DEFTH

24 00 14,75
24,00 15,50
=  E.&6T7

== .

= 21

= 20

= 4,42

= 2.7

= fH.]

= 0

= 14.4

EGL T WID

.83 17.83

0, 00

g
DL I

0, 00

Slope of invert (%)
Slope energy grade line

Critical depth {im)
Reg'd length cuwrb inlet
Reg'd grate area {sf)

Depth at inlet opening
Confluence angle {deg)
Matwr-al ground elev
Line storage (cufid)

COVER

4. 64

2.7

{7

(1)

{(in)

(1)

i

i

H]

it

i

i

It

it

i

AREA

R

Z.14

0,405

0. 7286

15.3
0.0
0,0



LINES /7 Q= 4.0 / HT = 1S /7 WID = 15 / N = 013 /7 L = 135 / JLC = .9

S8#2-5 TO SBH2-46. / DNLN = 4

HGL DEFPTH INVERT VEL EGL T WID COVER AREA
DNSTRM 20.38 15.00 16.25 I.30 20,55 0. 00 .7 .23
UFSTRM 21.06 15.00 17.2% E.Z0 21,273 .00 2.7 L23
Drainage area f(ac) = Z.285 Slope of invert (%) = Q.741
Runoff ceoefficient = .4 Slope energy grade line (%) = 0,506
Time of conc (min) = 20 Critical depth (in) = 14,28
Inlet time (min) = 20 Feg'd length curb inlet (L) = 2.0
Intensity (in/hr) = 4., 50 Feg'd grate area {(sf) = 0.0
Cumulative C*H = Q.9 Depth at inlet opening (1n) = 0
Flow contrib {(cfs) = 4 Confluence angle {(deg) =25
Default & {(cfs) = O Matural ground elev (+t)y = 21.2
Line capac. {(cfs) = Sl b Line storage (cuft) = 1é&b6

LINE 6 /7 B = 12.7 /7 HT = 24 / WID

24 / N= ,013 /7 L =150 /7 JLC = 1

S8#2-3 TO 88#2~7. / DNLN = 2

HEGL DEFPTH INVERT VEL EGL T WID COVER AREA
DNSTRM 18.33 24.00 13.00 4,073 18.59 0. 00 b 59 F.14
UFSTRM 18.81 24,00 14.00 4,07 12.06 Q.00 .14 3.14
Drainage area {(ac) = L85 Slope of invert (%) = 0O.hb6HT
Runof+ coefficient = .7 Slope energy grade line (%) = 0.314
Time of conc (min) = 40 Critical depth {(in) = 15.688
Inlet time (min) = 10 Reg'd length curb inlet (ft) = 0.0
Intensity {in/hr) = .07 Freq'd grate area (sf) = 0.0
Cumulative C#A = 4.1 Depth at inlet opening {(in) = 0
Flow contrib {(cfs) = 1.8 Confluence angle {(deg) = Q0
Default @ (cfs) o= Q) Matuwral ground elev (ft) = 18.15
Line capac. (cfs) = 18.5 Line storage (cuft) = 471



LINE 7 7 Q@ = 10.9 / HT =24 7/ WID =24 / N= 013 / L =38/ JLC = 1.2

S8H#2~7 TOD SSH#H2~-B. / DNLN = &

HEL DEPTH INVERT VEL EGL T WID COVER AREA
DME&TRM 19.06 24,00 14,00 .44 19.24 0.00 2.14 F.14
UFSTRM 19.15 24,00 14,50 Z.46 19,353 Q.00 1.64 Z.14
Drainage area f{(ac) = 5,355 Slope of invert (1) = 1.316
Funoft coefficient = .4 Slope energy grade line (%) = 0,231
Time of conc (min) = 40 Critical depth (im) = 14,73
Inlet time {(min) = 40 Feg'd length curb inlet (ft) = Q.
Intensity {in/hry = T.08 Feg 'd grate area (sf) = 0.0
Cumulative CxA = 2.5 Depth at inlet ocpening (in) = 0
Flow contrib {(cfs) = 6.5 Contluence angle {(deg). = 0
Default € (cfs) = 0 Matural ground elev {(ft) = 18.15
Line capac. {(cfs) = 28.9 Line storage {cuft) = 119

LINE B /7@ = S.6 / HT = 18 / WID

18/ N=.013/L=957JLC=.9

SEH#Z-8 TO SSH#H2-9. / DNLN = 7

HEGL DEFPTH INVERT VEL EGL T WID COVER AREA
DNSTRM 19,357 18. 00 14.50 .17 19.53 O, 00 2.14 1.77
UPSTRM 19.78 1i8.00 15. 320 I 4 19.94 0, 00 2.49 1.77

Drainage area {ac) = 3.48 Slope of invert (%) = 0,842
Runoft coefficient = .4 Slope energy arade line (%) = 0,285
Time of conc {min) = 25 Critical depth {(im) = 11.48
Inlet time (min) = 25 FReg'd length curb inlet (ft) = 0.0
Intensity (in/hr) = 4.03 Reg'd grate area (s+) = 0.0
Cumulative CxA = 1.4 Depth &t inlet opening (in} = O
Flow contrib {(cfse) = T.6 Confluence angle (deg) = S
Default @ {(cf=) = 0 Natural ground elev (ft) = 19.3%
Line capac. {(cfs) = G.é Line storage {(cuft) = 1&8
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Return Feriod
Rainfall file:

LINE 1 7 @

10
JAMES

48.5 / HT

Furn dates 11-0@-19%1
File: Qss20l-2.8TE

Yrs
CITY CO.II..IQI

3

= 36 / WID = 36 / 013 / L =40 / JLC = 1.1

SBH#H2-1 TO SS8Ha-2.

HGL

DNBTRM 14.50

UFPSTRM 14,55
Drainage area (ac?

Runaoff coefficient
Time of conc {(min)
Inlet time (min?
Intensity {in/hem)
Cumulative C#A
Flow contrib {(cfs)
Default @ (c+s?
Line capac. {(c+s)

/

DEFTH

b

0

i

i

f

i

i

i

il

Qutfall

INVERT VEL T WID  COVER

W 00 11.50 . RE S.23 . 00 5.5 FL.07
o 12.00 T.E7 15,44 2E.74 . 59 £ 40
4.81 Slope of invert {4 = 1.ZE0
.S Slope energy grade line 4y = 0,521
47 Critical deptih (in} = 27 .85
a0 Reg 'd length curb inlet (ft) = 0,0
F.00 Reg'd grate area (s+) = 0.0
S =T Depth at inlet opening {in) = Q
7.2 Confluence angle {(deg! = {}
G Matural ground slev (Fhry = 21.4
4.8 Line storage (cuft) =

LINE 2 7 B

41.4 / HT

110 7 JLC

36 /7 WID 36 / N= .013 /7 L

SEH2-2

TO SSHZ2-3.

DNBTHEM

UPSTRM

Drainage area f{ac)
Runoff coefficient
Time of conc (min)
Inlet time {(min?
Intensity /)
Cumulative C*¥4
Flow contrib {(cfs)
Dedault G

Lime Capac.

.
(i

ol

[l -0

/ DNLN

DEFPTH

1

INVERT T WID COVER AREA

T6.00 12,00 5.87 16,07 0,00 6.39 7.07
IS 11 1F.00 5,97 16.47 11,21 5.39 7,03

#

i

i

il
i

t

H]

2.52 Slope of invert (4) = ), G0

.S Slope energy grade line (4) = 0,348
41 Critical depth {in) = P, ED

20 Reg'd length curb inlet ft) = .40
D05 Feg'd grate area (sf) = Q0,0
12,7 Depth at inlet opening (ind = 0

g Confluence angle (deg?

0 Matural ground slev (R4

Lime

storags (oudt)

L. Fa
[ T



EuTtuRe

LINE 3 7 @

30.4 / HT = 30 / WID

=30/ N= .013 /7 L = 110 /7 JLC

= 1.1

BHEH2-F TO S8H2--4.,

HEL

DMSTRM 16053

UFPSTRM 17,13

Drainage aresa

Runoff cosfficient
Time of conc (min)
Inlet time {(min)
Intensity {in/hr
Cumulative C#H
Flow contrib {(gfe)
Default & {cfs=)
Line capac. {(cfs)

DEFTH

A0, 00

/ DNLN = 2

S0, 00 14

11.21
"

0

g
IR Y

"

20,4
0
Oy

POCRNCIP

INVERT

1E. 50

VEL EGL. T WID CAOVER
&L 20 17.12 0. 00 S.E9

& 20 17.7% 0. 00 4. &4

Slope of invert (%)
Slope energy grade line (%)
Critical depth {in)

Reg'd length cuwrb inlet {
Reg'd grate area ()
Depth at inlet opening (in)
Confluence angle (deg)
Matwral ground slev {1
Line storage (cuft?

i

T

it

it

i

AREA

4,91

o

4,91
. -
e \‘E}x;z;

3. S50

E S

Wl W e
[S
Je b

0,0
0

0
21.4
S0

FUTURE

LINE 4 7 Q@ =

12.1 /7 HT = 24 / WID

= 24 / N= .013 /7 L =183 / JLC

= 1.1

S56H#2-4 TO SSH2-5.

HEL

DNSTRM 17,75

UPSTRM 18,52

Drainage area

Runott coefficient
Time of conc {(min)
Iniet time {min)
Intensity {(in/hr}
Cumulative C®H
Flow contrib {cfs)
Default & (ofs)
Line capac. (cfs?

DEFTH

24 L 00

24, 00

#

i

i

Hi

i

/ DNLN = 3

-r s
e s

.5

20
4.4z
2.7

8.1

0

14.4

INVERT

18, &

VEL EGL T WID COVER

3,85 1a, 02 ), 00 4. &4
g o s Ty R
S B 18.55 £, LI e

Slope of invert W)

Slope energy grade line 34
Critical depth {im

Reg'd length cuwrb inlet F1)
Fleg'd grate area (sf)

Depth at inlet opening (in}
Confluence angle (deg)
Matwral ground =2lev {13
Line storage (cuft?

H

i

li

i

i

i

ARERM

Tl 14

0, G5

] o
LS )

15,31
0,0
0,0

[}

0

éluE

iR



e

FuvTUrRE

LINES 7 @ = 4.0 / HT = 15 /7 WID = 15 / N = 013 /7 L = 135 /7 JLC = .9

SEH2-T TO SSH2-6. / DNLN = 4

HEL DEFTH INVERT VEL EGL T WID COVER BREM

DNSTRM 18.57 15. 00 16025 H.E0 18.74 0. 0 I.7 1.23
UFSTRM 19,25 15.00 17,85 .30 19.4% 0,00 2.7 . 25
Drainage ares f(acy = Z.25 Slope of invert (4 = 3,741
Runof+ coefficient = .4 Slope energy grade line (%) = 0,504
Time of conc fmin) = ED Critical depth {(1m) = 10,28
Inlet time {(min} = 20 Feg'd length cuwrb inlet {(FL) = 3.0
Intensity (in/hr) = 4,50 Reg'd grate area {(gf) = 0.0
Cumulative CxA = L Depth at inlet opening {in) = 0O
Flow contrib {(cfs) = 4 Confluence angle {(deq) =05
Deftault @ (cfsd = O Matural ground elev {(FLy = 21.2
Line capac. {(cfs) = S.b Lime storage {(cufi? = 1&é

3 v
LINE 6 7 @ = 12.7 / HT = 24 /7 WID =24 / N= .013 / L =150 / JLC = 1

SBH2-3 TO S8H#2-7. / DNLN = 2

HiGL DEFTH INVERT VEL EGL T WID COVER AREA

DNSTEM 16.83 24,00 1Z.00 4,03 14,78 0, 00 & 39 E.14
URPSTRM 17,00 24,00 14, 00 4,173 17.325 0, D0 .14 A0 14

Drainage area {(ac) Slope of invert (4) = 0, HET

it
10
AT

Funott coefticient = .7 Slope energy grade line (%) = 0,314
Time of conc {(min) = 410 Critical depth {im = 15.88
Inlet time (min) = 10 Feg'd length curb inlet (ft) = Q.0
Intensity (in/hr) = E.07 Feg'd grate area {sf) = 0.0
Cumulative C*A = 4.1 Denth at inlet opening (in} = 0O
Flow contrib {(cfe) = 1.8 Confluence angle (deg) = S0
Detault @ {cfs) = O Matural ground elev (1) = 18.13
Line capac. (cfs) = 18.5 line storage (cuft) = 471



LINE 7 7 @ =

10.92 /7 HT = 24 /7 WID

= 24 / N= .013 /7 L = 38 / JLC

= 1.2

S8HR2~7 TO SGHI-B. / DNLN = &
HEGL DEFPTH INVERT
DNSTRM 1725 24,00 14,00
UPBTRM 17.34 2400 14,50
Drainage area (ac) = 5,550

Funoff coefficient = L4

Time of conc {(min) = 40
Iniet time {min) = 40
Intensity {in/hr) = Z.08
Cumulative C#A = A
Flow contrib (cfs) = 46£.5
Default & (cfs=) = i)

Line capac. f{cfs) =

LINE 8B /7 Q@ =

S.6 / HT = 18 /7 WID

VEL EGL T WID COVER
Hadé 17.4% 0, 00 Fal4
A.4b 17.892 £, 00 1. &4
Slope of invert (4} =
Slope energy grade line (%) =
Critical depth (im =

length curb inlet {(fi) =
{=f) =

Fegd
Feg'd grate area

Depth at inlet opening {(iny =
Contluence angle (deg) =
Matwral ground elev (f43 =
l.ine storage (cuft? =

= 18 / N = .013 / L = 95 / JLC

AREA

Z.l4

.14

1.Z%16é

D.2351

14,73
0,0
0,0

0

0

19,15

55#2-8 TO SSH#Z2-9. / DNLN = 7

HGL DEFTH INVERT

17.56

DNSTRM 18,00 14,50
UPSTRM 17.97 18. 00 15,30
Drainage area f(ac) = 3,48
Runoff coefficient = .4

Time of conc f{min) = 25
Inlet time {(min) = 25
Intensity {(in/hr) = G.0E
Cumulative C#¥A = 1.4
Flow contribh f{(cfs) = 5.6
Default O {(c+s) = ()

Line capac. f{cfs) = b

VEL. EGL T WID COVER
E.17 17.7% G, 040 Z2.14
.17 18,15 1. DD A
Slope of invert (L) =
Slope energy grade line 4) =
Critical depth {in =

Feg'd length curb inlet (+t) =
Reqg 'd arate ares (st} =
Depth at inlet opening (in) =
Contluence angle (deq) =
Matural ground elev (F1) =
Line storage f(cuft? =

0,847
0, 285
11.48

0.0

O, 0

'''''''
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Yrea
JAMES CITY OO e e v

Return Feriod
Rainfall files:s

LINE 1 7 @

48.5 / HT = 36 / WID = 36 / N = .013 7 L = 40 /7 JLC

85#2~1 TO S8H#H2-2.

/ Cutfall

DEFTH INVERT VEL. EGL. T WID

Drainage area
Funotd cosfficient
Time of conc

i

Hl

Intensity
Cumul ative C#¥AQ
contrib
Dafault
Line capac.

it

il

LINE 2 /7 @

F&H. 00 11,50 & 86 18,353 0, 00
. 00 12000 &L 8BS 18.54 2, 00

4.81 Slope of invert (4)

] Slope energy grade line
.42 Critical depth (in

20 Reg 'd length curb inlet
LS. 00 Feg 'd grate area (st
“l&a1 Depth at inlet opening
7.2 . Confluence angle (deqg)
0 Matwral ground elev
74,4 Line storage {(cuft)

41.6 / HT = 36 / WID = 36 / N = .013 /7 L = 110 7 JLC

TO S8H#2-3.

/ DNLN = 1

DEFTH INVERT VEL EGL T WID

Draimnage aresx
Funoaff coefficient
Time of conc
Inlet time
Intensity

Cumulative Cx4
Flow contrib
Dafauli

it

il

il

EH. 00 12,00 5.89 19,18 0, 00
ShH. 00 15,00 5. 89 19,58 0, £
2.52 Blope of invert 4}
. Slope energy grade line

Critical depth {(in?
Reg'd length curb inlet
FReg ' d grate area {s§)
Depth &t inlet opesning
Confluence angle (deg)
Matwral ground elev

- T e
L. 6 Ling storage (cuft)

il

i

i

il

|

i

i




FUTURE

LINE 3 /7 @ =

30.4 / HT =

30 / WID

=30/ N=.013 /L =

110 /7 JLE =

1.1

SEHE-3I

TO

SEHE~4,

DMETRM

UFPSTRM

Drainage arsa
Funotf+ coefficient
Time of conoc {ming
Inlet time (min)
Intensity {in/hr)
Cumulative C¥dH
Flow contribh (cfs)
Default & (cts)
Line capac. (cfs?

/ DNLN = 2

DEFPTH

S0.00

i

i

it

il

it

il

I, 00

INVERT
.80

L i
g }

14.

11.21

n o
I
O
YT
2.3
20.4

8]

5.9

VEL EGL.

20, 23

At el

by Y

LA LW

& 20 20,84 £, 00
Slope of invert (4
Slope energy grade line
Critical depth (ind
Reg'd length curb inlet
FReg'd grate area (sf)
Depth at inlet opening

fodeq?

Contluence angle
Matwral ground slev
Line storage (cufi?

COVER

e

£z
P P e

4, &4

AREA

4.21

FUTURZE

LINE 4 7 @ =

12.1 7 HT =

24 / WID

=24 / N= .013 / L =

185 /7 JLC

]
[y
.
[y

S5H#2~4 TO SSHL-S.
HGL

20, 70

DNSTRM

o
Jrans o

UPSTRM 432

Drainage area {(ac)
Runof+ coeftficient

Time of conc (ming
Inlet time (minl

{(irm/hr)
Cwa

Intensity
Cumulative

Flow contrib f{cfs)
Default G (cfs)
Ling capac. {(cfs?

/ DNLN = 3J

DEPTH
24,00

24,00

i

i

i

INVERT

15,50

VEL EGL. T WID

3. B5 21.1% g 0300

5. 85 21.65 O, 0D
Slope of invert {4
Slope energy grade line
Critical depth {(in}

Feg'd length cuwrb inlet
Fea'd grate area (si)
Depth at inlet opening
Contluence angle {(deg)

Matuwral ground elev
Line storage {(cuftl

COVER

‘g
(A

(F13

(im)

(+12

il

it

fi

i

AREA
Fa.14

2014

0, 405

R Y

15,351

L
IS IS
i}
8}
=y

W e B it

=)



FUuTuee

LINE S /7 B =

4.0 / HT =

15 /7 WID

=15 / N= 013 / L =

135 7/ JLC

= lq

S8H#H2-5 TO SgHI-&.
HEBL
DMSTRM 21.68

UPSTRM

L Tor 4
2E.3&

Drairnage area (ac?
Runotf cosfticient
Time of conc (min?
Inlet time {(min}
Intensity {(in/hr)
Cumulative CrH
Flow contrib (ofe)
Default & (c+s}
Lime capac. {(cfs)

LINE 6 7 @ =

12.7 /7 HT =

/ DNLN = 4

DEFTH  INVERT

15,00 16.25
15,00 17.25

]
s

= =0

= 20

= 4,50
= 0,9
= 4

= 0

= S b

24. / WID

VEL. T WID COVER

e P - S -
AN 1. 85 0. 00 E.7
EOED 2. EE 03 0300 2.7

fug
(%

Slope of invert

Slope snergy grade lines (W

Critical depth (in}
Feg'd length cwb inlet (Fi)

fafl

Reg d grate area

Depth at inlet opening (ind
Confluence angle {deg’
Matwral ground elev (£t

Line storage f{cuft?

=24 / N= .013 / L =

150 / JLC

AREA

oy
1 ol

4 e

e B et

0,741
0. S
10, 28

O,

0,0

=1

S8#2-7 TO SSH2-7.

HEGL

DMGTRM 19,63

20,11

UPSTRM

Drainage arsa (ac)
Runoftf coefficient
Time of conc (min)
Inlet ftime (mim)
Intensity (in/hr)
Cumulative CxbH
Flow contribh {cfs)
Detault @ {cfs)
Line capac. (cfs)

/ DNLN = 2
DEPTH INVERT
125,00

24,00

14,00

24,00

= 8%
= .7

= 40
= 10
ES L7

LI

[

HA R
ot

nnnnn

li

18.5

VEL EGL T WID COVER

19.8%9 £, 00 & 59

4,0%

2y

4,035 20, 56 0. 00 Z2.14

Slope of invert (%)
Slope energy grade line (%)
Critical depth (im)

Feg'd length cuwrb inlet OfL) = Qi
Fleg'd grate area (s} = 0.0
Depth at inlet opening (in) = O
Confluence angle {(deg) = G
Matural ground elev (F4 = 18.13
Line storage f(cufi) = 471

AREA

Ea i

.14

0, bae7

0,314
15,88



LINE 7 / Q@ = 10.9 / HT =24 7/ WID =24 / N= .013 /7L =38/ JLC = 1.2

8B#2-7 TO SESH2-8. / DNLN = &

HGL DEFTH INVERT VEL EGL T WID COVER AREA

DMETRM 20,36 24,00 14,00 .44 20,54 0. 00 Z2.14 R
UPSTRM 20,45 24,00 14.50 . 4é 20,63 £, 00 Lo &d .14
Drainage area {acy = 5,35 Slope of invert (%) = 1.%16
Funot+ cosfficient = .4 Slope energy grade lineg (%) = 0,23
Time of conc {(min) = 40 Critical depth (in? = 14,73
Inlet time (min) = 40 Reg'd length cuwrb inlet it = 0.0
Intensity {(inshr) = S.08 Reg 'd grate area (st} = 0.0
Cumul ative C#A = .5 Depth at inlet opening (in) = 0O
Flow contrib {cfs) = 6.3 Conftluence angle (deqg) = 0
Default & (cfs) = Matural ground elev (Ft3 = 18,15
Line capac. (cfs) = 25.9 Line storage {(cufi) = 112

s

LINE B /7R = S.6 / HT = 18 / WID 18 / N= .013 /L =935/ JLC = .9

S84#2-8 TO S8#2-9. / DNLM = 7

HEGL DEFPTH INVERT VEL. EGL T WID COVER AREA

DMSTRM 20.867 18,00 14,80 .17 20,835 0, 00 2.14 1.77
UFSTRM 21.08 18.00 15,30 Z.17 21.24 Cra O 2.459 1.77

Drainage area (ac) = .48 Slope of invert (%) = ), 3432
Runof+ coefficient = .4 Slope energy grade line (X)) = 0,285
Time of conc {(min) = 25 Critical depth (im = 11.48
Inlet time (min) = 20 Feg'd length curb inlet ($t) = 0.0
Intensity (in/shr) = 4, 0% Reg'd grate area (8+) = 0,0
Cuwmulative C=d = 1.4 Depth at inlet opening (in) = 0O
Flow contrib {cfs) = 5.6 Confluence angle (deg) = G0
Detault @ (cfs) = Matural ground elev (ft2 = 19,73
Line capac. (cfs) = G.b Line ztorage {cutt) = 168
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Projecl ___S7. Geoxse 'S trumdxop Plan Sheet No. _Z_ Designer ___«°_| Shee! Z_of 7/

Secrpm X, SLOrrase— T2 Rev. Date Dale /16 /%
HYDROLOGICAL DATA: i AHW Controls STATION: __
DAz o4/ AC s Vo [arhe et oled _ [I00yr. Flood plain elev.
i Lz D Design AHW depth __ elev.
el ¥7o M/J k. = alr b ee| - y i =1 ISiruclures elov.
- A : - - freq. TWelev.
@l YgEA = (¢.¢b)[4.,-)(a.4r,> * PA7 AP ' - 1t —_—F
_iqlul,“ 640)(&/)("-?’) N L bolets | . Y O S N Y ) ) e . —:—
- aE - . - Shoulde —
! i elev?z - 2 elev. Z3.¢o
DISCHARGES USED RISK ASSESSMENT ] ADT .
Q.2 :___@:27 _CFS | DetoursAvailable Length -~
Q te = A1) CFS Overtopping Stage
Q z CFS Flood Plain Management , 206.9 . L ooso o e
Q . ces | Criterio and Significant impact : inv. EL = , S0 o. Inv.El. zo.Ze
q . CFS : Orig.Gr.Elev. Lo ' Orig.Gr.Elev.
HEADWATER COMPUTATIONS CONT. | OUTLET End
ICULVERT TYPEBSIZE| Q Q/8 | INLET CONT, OUTLET CONTROL Hw. | VELOCITY Treal COMMENTS
HW/D| HW | Ko | dc |9 [ ho | H [LSo| Hw | ELEV.| cM.[smooth| "7
/S geA /oo s 4 |13 °0.%5| 0.35 085 % o20lp.65|2/.% Jla T A srleV,

o TH S

Design Flood Exceed.Prob. Elev.
) Overtop Flood Exceed. Prob. Elev.
,[}// Base Flood 1% Exceed.Prob. Elev.

SUMMARY 8 RECOMMEMNDATIONS:
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. ROADSIDE DITCH DESIGN PROJECT ST Berote 'y trues Jut )
DATE 728 /1,
TC = /o s sas Ip = C. Lo s flne C o . % PROJ # £z
Iz = &. 70 Z s bt
NAME OF STREET ok 22 R R LY Creceo™
: o — —
FROM TO LEFT A Q,= CUMULA | AVG ACTUAL | ALLOW | LINING | Q4= CUM | ACT DEPTH OF | REMARKS
STATION STATION OR AC | CI Q, SLOPE VEIQ VELZ TYPE CI,OA Q40 VEL.,O FLOWm
(DIRECTION OF FLOW) RIGHT CFS CFS FT/FT | FPS FPS CFSs CFS FPS IN.
. GLASS V-
Drrest w2153
27r7s5 2 & £50 Z 00| o./7 °./7 oz)7 /70 3. 00 G <455 .22 | .22 - 3.7 s Do
" 27r7{ .2l /3O P o./7 o, 32 ©.32 o02/7 /./8 3. e G iASS - 74 0.4/ - 4+, 8 ”
“ 2 &rsO 25,07 68 Z o0./0 lo. /79 o .26 /6337 /- o 3. oo LGS e.24 | o. .26 - 4.7 ”"
26 +s0 250789 ~ oS/ | 0. 96 /- 2% -033 7 2. 2> 2. oo CALASD /.25 /66 - 7-4 ’”
Irz7+7s 3/+35.77 < s.25 o .47 e 477 Yl xd /. 30 3. oo GeAss .6/ 0.6/ - s 8 ”
271725 3/ +38.77 ~< .80 /. S5 /. S0 .0/6S /.75 2. 00 GAAS3 /- 95 /- 95 - 8.8 ‘"
32 +/2 . SO 3/ r38.77 Z 2.7 v/‘.;? /67 L0245 /20 3.00 GaeAs®. | 2. 20 z. 20 - 7. s “
” 2se/2 . 5D 3/+38.77 - K o4 | ©.75 .75 Y /. $o 2.00 FLASS o. 78 e .79 - 7./
u 234,250 27+14.7% 023 | .43 o.473 625" /7 L 3. 00 GAASS 056 |o.st - 5.9 o
IR 2. 50 36 +2%8 ”~< z.72 3.9¢9 3.99 0/258 2,0{9 2.00 G hS S < /8 < /8 - /35 "
,L — ——
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A Os Dt 6r )

ROADSIDE DITCH DESIGN PROJECT ST GevxGer’ 3
DATE P8 /5t
TC = /o at/4/ I, = G. /0 s freex C = e . #o PROJ# 6z /
IZ = L. 20t A
NAME OF STREET HALS TanD LArs~  parD Lo TREY  Dacs v’
e e~
FROM TO LEFT A Q,= CUMULA | AVG ACTUAL | ALLOW | LINING Q0= CUM | ACT DEPTH OF | REMARKS
STATION STATION OR AC CIZA Q, SLOPE | VEL, VELZ TYPE CI,A Q10 VELm FLOW.,O
(DIRECTION OF FLOW) | RIGHT CFS CFS FT/FT | FPS FPS CFS CFS | FPS IN.
AALS raAd LAVT G LASS
Vi-Drre s
/4"'75 /°f3~f-7“ &:D 9'94 00?4 o0 83 /'2( 3. oo GMS-.S /'22 /-22 — 8~3 2./35 )8 De
14+25 /6 +35.7¢ £ o4/ 1 0.77 o727 100 83 /- 20 2 .00 &AASS /-00 /-00 — 7-8 o
L1 o TF 30 A< 5 dd T
/S 75D /3 roo < o) .07 Z.0 7 .®/00 /. 606 3. .60 LSS 2.69 A - /0 -7 ”
) /9 teo < °.% | / 8o /. 80 8200 /. So 3. oo brtass | 2.34 | 2.3¢4 - /0.2 o
/9 +co 20 5O L . 20| 99 z -5 ,036% 2.70 3. 06 & 2458 & . 4| 3.33 - 7. G ‘
I 79270 2o SO ~< 0.34 | 0. 6 2. 44 L0369 2. 6o 3. 00 64-4.4‘5;_\ 0. 63 3./7 - 7.5 "
——— —— ———




HY DRA&ULIL T REFORT FOF

ST. GEORGE'S HUNDRED
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Furn dates 11-08-1991
Files AsLZO0L-1.5%

Retuwurn Period = 10 Yrs
Rainfall files JAMES CITY COwe vnwwnw

LINE1 /7 @= 19.6 / HT =30 / WID = 30 / N= .013 / L = 200 / JLC = 1

SB#1~1 TO SS#1-2. / OQutfall

HGL DEFTH INVERT VEL EGL. T WID COVER AREA

Li
£
0

DMSTRIM 14,50 IO 00 10,00 ALY 14,75 O, 00 -,

UFSTRM 14.94 E, 00 11.20 TLee 15,20 G, 00 11.4 4,91

Drainage area f{ac) = 0 Slope of inwvert (4L =
Funoff coefficient = O Slope energy grade line (%) =

Time of conc (min) = 50 Critical depth (irm) =

Inlet time (min} =0 Feg'd length curb inlet (Ft) = 0,0
Intensity {in/hr) = . Z.6&6 Reg'd grate area {(s§) = 0.0
Cumulative C=Ed = 7.4 Depth at inlet opening dimd = O
Flow contrib (cfs) = 0O . Contluence angle (deg) =)
Default O (cts) =0 Matural ground elev Fty = EELA
Line capac. f{cfs)y = 3Fi1.8 Line storage (cuti) = DEd

LINE 2 7@ = 19.8 / HT =30 /7 WID = 30 / N= .013 /7 L = 180 /7 JLC = 1.2

SOH1I-2 TO SEH1-X. 7/ DMLN = 1}
HGL. DEPTH INVERT VEL. EGL T WID COVER AREA
DMNETRM 15,20 E0. 00 11.20 4, 04 15, 44 0, Q) 1i.4 4,91

URSTRM 15.62 S0, 0D 12,10 4,04 15.849 0, 1) 5.79 4.91

Drainage area {(ac) = .99 Slope of inwvert (43 =
Rurnoft coefficient = .4 Slope energy grade ling (X)  =
Time of conc {min) = 4% Critical depth (in) =
Inlet time {min) = 10 Feg’'d length curb inlet (fty =
Intensity {in/hr) = A heq d grate area SR

Cumiil atdive Ca == T4 D@ﬁ** at inlet ope
l'-"'.Lc:uw contrib {(cfe) = 1 Contdluence angle

DG O icts) = i3 Matural oround slev
man. Ltofs) = 2L 0 Lime shor IR RE N A




LINE 3 7 @& 17.7 7 HT

30 /7 WID

30 / N= .013 7/ L

150 s JLC

=1

E8EH1-3 TO SB#1-4, / DNLN

HEL DEFPTH

DMSTRM 18093

R, 0

i,

UPSTRM

0

16,21

Draimage area {(ag) =
Funotf cosfticient

Time of conc (pin) =

Inlet time {(min} = 5

{im/hr}
Cwdy =
{cfa) =

Intensity
Cumulative
Flow contrib

Default & (cfs) = i)
Line capac. fcfs) = 2%

3

17.7 7 HT

LINE 4 /7 @

2.0

-
s

INVERT

12.10

=y
AN S
Z. B
€ a

30 / WID

VEL. T WID

RN O, 00

0, DM

ISR

o
Ponle

i
L]

Slope of invert (%)

Sloaps energy grade lineg

{(am?

Critical depth
Reog 'd
Reg'd grate ares (82
Depth at inlet opening
Conflusnce angle (deg)
Matwral ground elev
Line storage {(cuft)

=30/ N=.013 /7L =

length curb inlet

LOVER

e oy o
LT

{ir?

130 7 JLC

AREA

=iy, O
o iy, 1TEF
de Lty

= 0.2
o 0,1

=

it e A ES
el ld
I
= aloeat e 42)

.9

S55#1-4 TO SS#1-5.

/ DNLN

HGL DEFTH

DNGSTRM 16,41 E0 . 00

UFSTRM

16,65 EOL 00

Drainage area {ac) = 0
cosfficient = O

Time cong imin) = 21

Inltet time (min} = 0}
Internsity {in/hry =
Cumulative CdH =
Flow contrib f{ocfs) = 0O
Default O (cfs) = ()
Line capac. {cfs) = 29

]

INVERT

[#¢]
]

-
.t om

=0

EGL. T WID

0y, 0

1&.61

£y O
¥, M)

16,85

Slope of invert 30

Slope energy grade line |

Critical depth (in?
Feg’d lenghth curb inle
Feg'd grate area (sf)
Depth &t inlet opening
Contluence angle (deg)
Matural ground slev
Lineg storage {(cuft)

COVER

=l AR

Es
ot ST

EE
i

LTIRY

' d

tofFtd

{im)

(£t

0, B0

= O, 18&6

1

o B A 4
= 3T L &7
= iy, 0}
= Sy
), L)

w0
Sz TIED

s

Lam ¥ sor’ L
= oadd. O
saces {.
R T



LINES 7 @@= 18.1 /7 HT =

30 / WID

=30 / N= .013 / L =

330 7 JLC

= 1.1

S8#1-35 TO SSH1-6.

/ DNLN = 4

HEGL. DEPTH IMVERT

DNSTRM 16.83 B0, 00

UFPEBTRM 17.42

T4, 60

Drainage area {(ac) = 1,84
Funoff coefficient

Time of conc {(min) =

1
i

®

e~

44

Imlet time {(min} = 15
Intensity (inhr) = 2,82
Cumulative Cxa = & d
Flow contrib {(cfs) = 2
Default @ (cfs? = )

Line capac. (gfs) = 30,9

VEL. EGL. T WID COVER

R 17,04 v 020 12,5
4,21 17. 6% RS It 1. 05

Lyl

Slope of invert (4} ,
Slope energy grade ling (%)
Critical depth {ind

Feg'd length cwrb inlet (FL3
Feg'd grate area (s4)
Depth at inlet opening (in)

Confluence angle {(deg)
Matural ground slev
Line storage {(cuft)

(Ft)

AREA

4,91

18.9%

4 s
1&E2

y

EXISTING :

LINE 6 7 @ = 1&6.1 /7 HT =

30. / WID

=30 /N= ,013 / L =

76 / JLC

[}
[y
.
(™Y

S56#1-4 TO S6#1-7. /7 DNLN = §

HEGL DEFTH INVERT

B

17.72 2. B0 15,583

DMSTRM

UFSTRM 17.6& 17.16

Yé, 23

Drainagse area fac) = .14
Runof+ coefficient
Time of conc {min)
Inlet time (min)

Intensity (in/hr) 2
Cumulative C=fA = 5.7
Flow contrib {cfe)

ol
BB
o

i
8]

i
sl
B

it
fors

Detault & (cfsd = )
Line capac. f{cfs) = 3%9.4

VEL COVER

F.351 17.71 19413 . &9
.06 ig. 14 2T .69 1.3

Blope of invert (W)
Slope energy grade line
Critical depth (im)
Feqg'd length curb inlet
Reg'd grate area (s
Depth at inlet opening
Confluence angle {deqg?
Matwral ground elew
Line storages {cufi)

(%)

(ft?

(im)

{14}

it

i

0,0
9]
] By
PSCEN St




EXISTING

LINE 7 7 Q =

16.4 / HT =

30 / WID

= 30 / N=.,013 /7L =

311 / JLC =

1.1

So#H1-7 TO
HEGL.
DMNSTRM 18.19

1a.84

UFPSTRM

SEH1 -8,

/ DNLN = &
DEPTH  INVERT
2ELLE

1é. 26

17.7%5 1756

|
oete
Bl
baite

Drainage area (&c)
Funo+d coefficisnt = 4

Time of conc (minpy = 443
Inlet time (min} 20
Intensity {in/hr) =

H
i

i

Cumulative CxA = S
Flow contrib {(cfs) = .

{rfes)

VAL T R

i

)]
24, 4

Default 0

Line capac. f(cfs) =

EX(STING .

LINE B /7 @ =

i

15.2 / HT = 30. /7 WID = 30 / N =

oy

Qlope of invert (42
Slope energy grade
Critical depth (im
Reg'd length curb inlet (ft)
Reg' d grate aresa (sf)
Depth at inlet opening
Contluence angle (deg)
NMatural ground elev
Line storage (cuft)

Time (%}

(imd

(FE)

013 7 L =

COVER

i

51 / JLC

AREA

4,08

3

%

B e
0.3

85H#1-B8 TO SS#1-9. / DNLN =

HGL. DEPTH

DMSTRM 19,34 21,84

UFSTRM 19. 386 1.4l

Drainage area (ac) = .35
Runot+ cosfficient
Time of conc {(min) = 4.4
Inlet time {mim) = 0

Intensity (in/hrl = 2.
Cumulative C®H = B
Flow comtrib
Default O (cf=) = 0

Line capac. (ofs) = 34,9

{cfw) =

7

INVERT

17

17.8%

e
¥
B

o

EGL
. T 1%. 54 2. 62 4. 44

192.7% 27087 A, 25

Slope of invert (4
Slope energy grade
Critical depth (in)
Reg'd length curb inlet
Feg'd grate area (s4)
Depth at inlet opening
Contluence angle (deg)
Matural ground elev (40

Ling storage (cutt)

Line (%)

(Ft)

{in}

COVER

g
daa &l

v TR
Tt w Foad

0,291
16.1%
0,05
0.1
o

e TR
ke

i gt
168



EXISTING

LINE ? /7 B = 13.9 /7 HT =

30 / WID

=30 / N= .013 /7 L =

127 7 JLE =

1.1

S8#1-9 TO SBEH1I-10 / DNLN = &

HGL. DEFPTH INVERT

DMSTRM 19.82 2ELOP 17.90

UPSTRM

19.95 19.4% 1e., 33

LA IR

Drainage arga {ag) = 47 Slope of invert 4

Runotf coefficient = .4 Slope energy grade line ()
Time of conc (min) = 47 Critical depth (ind

Inlet time (min) = 10 Feg'd length curb inlet (1)
Intensity {(in/hr) = 2.95 Feg'd grate area (=)
Cumulative C#H = 4.7 Depth at inlet opening {im)
Flow contrib (cfs) = .5 Confluence angle (deqg?
Default O {(cfs: = ) Natwral ground elev (F43
Line capac. {cfs) = 35,9 Limne storage (cufi)

EXIST ING

LINE 10 /7 @ = 13.5 / HT =

30 / WID

VEL EGL T WID COVER

R 20,00 25,11 4235

P ey e ooy g e
&4, 13 PR it ol

4., 475

=30 / N=.013 /7 L = 108 /

i

i

i

t
i

ARER

0.5
.1
o
R
pa
e Ty
e s
47E

JLe = 1

EG8#1~10 ~ SBEH1-~11 / DNLN = 9

HEGL DEFTH INVERT

DNSTRM S0, 24 22.73 18.35

HOL0b 18. &4

UFSTRM 20,33

Drainage area {ac) =
Runof+ coefficient
Time of conc (min)
Inlet time (min:? = 10

i
e

i
£,

Imtensity (in/hr) = 2.78
Cumulative Cxh = 4.5
Flow contrib {cfs) = |9
Default & (cfs) = 0

L
EAEIR S

Line capac. fcfa) =

VEL. EGL. T WID COVER

.30 F0. 41 25411 4,41
Z. 86 Z0.546 2,24 4,005

TR
LA

Slope of invert
Zlope energy grade line
Critical depth (in?
Feqg'd length curb inlet (1)
Reg'd grate arsa (s}
Depth at inlet opening
Contluence angle (deg)
Matural ground elewv (4
Lime storage (cuftl

(%

{in?

AREA

0, 287

Q. 139
18.44
0.7

0,3

&
45

5,19

40H



EXASSTING

LINE 11 /7 @ = 12.7 / HT = 30 /7 WID = 30 / N = .013 /7 L =182 /7 JLC = 1
88#1~11 - 88#1-~12 / DNLN = 10

HGL. DEFTH INVERT VEL EGL. T WID LOVER AREA
DMSTRM 20,56 19.84 123,91 Rt 20,77 28,39 T.78 T. 45
UFSTRM 20.824 17.16 19,41 4,37 21.14 2. LY & 47 2.0
Drainage ares f(ac) = .99 Slope of invert (W) = 0,275
Funoff costtficient = .4 Slope energy grade line (%) =i, 19%
Time of conc {min) = 41 Critical depth {im = 15.44
Inlet time (min) = 13 Feg'd length cwb inlet (ft) = 1.1
Intensity {in/hr) = IR ) Reog 'd grate area (sf) = D
Cumulative T4 = 4.2 Depth at inlet opening (in) = &
Flow contrib (cfs) = 1.1 Confluence angle (deg? = 17
Detaunlt O (cts) = 0 Matwral ground elev (FLy = 28.34
Line capac. f(cfs) = Z1.5 Line storage (cuft) = 578

EXISTING .

LINE 12 /7 @ = 11.7 / HT =30 /7 WID = 30 / N= .013 /7 L = 186 / JLC = 1.2
SE#1-12 ~ B88#1-~13 / DNLN = 11

HGL. DEFTH INVERT VEL EGL T WID COVER AREA
DMNGTRM 2l.14 20,38 12.44 R 21034 27.87 ba B9 5.58
UFSTRM 21.38 &1 EiD. 0 PG 21.65 29,92 ST Ea B
Draimnage ares (ac) =  1.19 Slope of invert (W) = 3, 304
Runots coefficient = .4 Slope energy grade line (4 = 0.185
Time of conc imin) = 40 Critical depth {(in) = 14.&%
Inlet time (mind = 10 Req'd length curb inlet (£t = 1.3
Intensity (in/hr) = .07 Feg'd grate area (s = 0.4
Cumulative C=a = .8 Depth at inlet opening (in} = &
Flow contrib f(cfs) = 1.4 Confluence angle (deg) =-~12
Default & (cfs) = 0 Matural ground elev (FLy = 24,87
Line capac. {cfs) = 22,7 Line storage (cuft) = SEZE



EXISTING

LINE 13 /7 @ = 6.3 / HT =18 /7 WID = 1B / N = .013 /7 L = 109 / JLC = .9
SEH1I-1T —~ SBH1-14 / DNLN = 12
HGL DEFTH INVERT VEL. EGL. T WID COVER AREA
DMSTHM 21.8d 11.71 20,89 T 08 25, 28 1703 2.48 1.324
UPSTRM 25,28 11.95 21.9% 5. 04 2T.68 17 .00 .l 1.35
Drainage area (ac) = 2.66 S8lope of invert %) = 0, P54
Funoft coetficient = .4 Siope energy grade line (L = 1,283
Time of conc (min) = 10 Critical depth {(im) = 11,91
Inlet time (mimg = 10 Reg'd length cuwrb iniet Ft) = 3.8
Intensity (in/hr) = .85 Reg'd grate area {(sf) = 1.7
Cumulative C#A = 1.1 Depth at inlet opening {in) = &
Flow contrib {(cfe) = 4.3 Conftluence angle {(deqg) e 5 T
Detault & (cfs) =0 Matural ground elev (LY o= 24,08
Line capac. f(cfs) = 10,3 Line storage (cuft) =
ExisTING |
LINE 14 /7 8 = 7.0 / HT = 24 /7 WID = 24 / N = .013 /7 L = 39 / JLE = .9

SSH1~-14 ~ GB#1-1T

HGL

21.70

DNSTRM

21.9%

UPSTRM

Drainage area {(ac)
Funotf coefficient
Time of conmc {min
Inlet time (min)
Intensity {(in/hrm)
Cumulative C*46

Flow contrib (cfs)
Detault & {cfs?

Lime capac. (cfs)

/ DNLN
DEFTH

S5.05

1

12,17

= 7.
= 4
= 4
=,
= %)

= 17

2

1

il

INVERT

VEL. T WID COVER

20.45 .29 21.87 2E.07 O
E0. 67 4,356 22,24 24,00 2T
94 Slope of invert (4G
Slope energy grade line (30
0 Critical depth {(im)
; Reqg'd length curb inlet (i)
.0 Reng'd grate area {(s+)
2.3 Depth at inlet opening (i)
K2 Confluence anale {(deg?
Matural ground elev (F40
. Line storage (cuft)

i

i

i

i

D564
0,782

11.75

b4
1.8
6

il =g
]

23.94

st 1oy
£l



PRoPe=ed

LINE 1S 7 @ = 2.3 / HT 15 /7 WID =15 / N=.013 /7 L =238/ JLC = .9

H

)
s

sssm-«,.ch ~ GS#1-3, / DNLN
17

HBGL. DEFTH  INVERT VEL. EGL T WID COVER AREA

DNSTRM SR 1500 15038 1.92 1%.78 0. 00 B.79 1,23
LUFSTRM 1éH, 03 15. 00 14,00 1.91 1é, 0% O OO0 S.14 1.23
Drainage area (ac) = 1.15 SQleope of invert 4 = 1.711
Funoff coefficient = .4 Slope energy grade line (%) = 0,267
Time of conc (min) = 13 Critical depth {in) =  F.72
Inlet time (min) = 18 Feqg'd length curt inlet (ft) = 2.2
Intensity (in/hr} = S5.11 Fleq'd grate arsa (sf) = D.b
Cumul ative CEA = 0.5 Depth at inlet opening {in) = 6
Flow contrib {cf=s) = 2.3 Confluence ancle (deg? = g
Detault 0 {cts) =0 Matuwral ground elev (+t) = 20.4
Line capac. {cfs) = 8.4 Lineg storage {cuft) = 47

ExsTiING -

LINE 16 /7 B 2.1 7 HT

i
0

24 / WID = 24 / N = .013 /7 L = 44 / JLC

]

6554127 ~8S#1-9.. / DNLN 8

1
HGL. DEPTH INVERT VEL EGL. T WID COVER AREA

DHSTRM FOL.0A Ba T 19.591 m.07 20,20 2159 .1z 0,70

UFSTRM 24,78 ha.él 25.T70 EL0E 24,52 21.44 1.2 0,70

Drainage area {ac) = .9 Slope of invert (%) = 9, 523
Funoff coetficient = .4 Slope energy arade line (%) = 9.325
Time of conc imin) = 10 Critical depth {in! = h.D&
Inlet time (min? = 10 Feg'd length cuwrb inlet (ft) = 2,0
Intensity (in/hr) = 5.932 Feg'd grate area (sf) = 0, 0
Cumalative C¥dH = 0.4 Depth at inlet opening (in} = 0O
Flow contrib fcfg) = 2.1 Contluence angle (deg! = 107
Default & {(cfs) = Matwral ground elev (fLy = 24.%5
Jine capac. (ofs) = 49.8 Line storage {cufi? = 31
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Fuam dater 11081991

File: A:62301-1.37T3

Return Feriod = 10  Yrs
R&\in'f:é':\ll .Fila= JAMES CITY C-;Dllllilll

LINEL1 /7@ = 19.6 / HT =30 / WID =30/ N= ,013 / L =200 / JLC = 1

858#1-1 TO SS#1-2. / Outfall
HGL DEFTH INVERT VEL EGL T WID COVER AREA

DNSTRM 17.60 I, 00 10,00 . T 17.85 O, 00 —. 50 4,91

2R

UFPSTRM 18. 06 IO 00 11.20 .99 168, 20 0, 00 1i.4 4,91

Drainage area f{ac) = O Slops of invert (%) =0, &0
£2159

3
Runo++ coefficient

= 1) Slope energy grade line (4D = {3, 23k
Time of conc {(min) = 50 Critical depth (ir = 18,41
Inlet time {min) = ) Feg'd length curb inlet (fL) = Qa0
Intensity (in/hr) = . 2,46 Req'd grate area {(e4) = 3.0

Il

i
i
o

Cumulative C¥4 Depth at inlet opening (im) i
Flow contrib (cfs? : Contluence angle {(deg?
Detault & (c¥s) : ) Matwr-al ground elev (f13 3.1
Lime capac. (cfs) = 3E1.8 Line storage fcuft) = FEZ

il

i

i
il

|
4
ot

LINE2 /7= 19.8 /7 HT = 30 / WID = 30 / N= .013 / L = 180 /7 JLC = 1.2

S8H1-2 TO SSH1~-Z. / DNLN = 1
HBGL DEFTH INVERT VEL EGL T WID COVER AREA
DMSTREM 18. 350 S0, 00 11.20 4,04 18.56 O, 00 ii.4 4,21

UFSTRM 18.72 0L 00 12.10 4,04 18,58 0. 00 5.79 4.71

Drainage arsa {(ac) = .99 Slope of invert (%) = 13,500
Funoff coefficient = .4 Slope energy grade line (4 = 0,2
Time of conc (min) = 4% Critical depth {(in} = 1%.1%3
Inlet time (min} = 10 Reg'd length curb inlet {(ft) = 1.0
Intensity {in/hr) Reg'd grate aresa (s§) = 0,5
Cumulative C¥& = Fud Depth at inlet opening (inl = &
Flow contrib (ofs) = Contluence angle {deg) =
Default & (cfsd = Matwr-al ground (

. por 4 o * p— : ] o S geen gew -
Tl G ul - w2, 0 Lire storages (o

i
T
{}‘.
-

{ 11
e 2 TIER




LINE 3 7 @

17.7 /7 HT

30 / WID

30 / N= .013 /7 L

150 7 JLC = 1

B8#1-3 TO SSH#1-4,

HGL

e

/ DNLN

DEFTH  INVERT

EGL T WID

COVER AREA

DMNSTRM 19,03 I, 00 12410 L. bl 12.2% 1. O30 .79 4.91
UFPSTRM 19,31 EQ, 00 12.85 Ae bl 19.51 0,00 82,25 4,91
Drainage area fac) = o321 Slope of invert (00 =), GO0
Runot+ coefficient = .4 Slope energy grade line (¥) = 0,187
Time of cono {min) = 4% Critical depth (in} = 17 .67
Inlet time {(min) = 5 Reg'd length curb inlet (ft) = 0.z
Intensity {in/hry = 2.7E Feg'd grate area (s = Q.1
Cumnlative Cxa = Lo 3 Depth at inlet opening (in) = &
Flow contrib (cfs) = L% Confluence angle {deg) =
Defaul: & (cfsd =0 Natural ground elev (fty = Z2EL&
Line capac. {cfs) = 29,0 Line storage (cudt)d = TEé

LINE 4 7 @

17.7 /7 HT

30 / WID

=30 / N=.013 / L

130 7 JLE

S8#1~-4 TO S8#1-5.
HGL

DMSTRM 15,

a1

ot b

19.75

UPSTRM

£ 8

Drainage ar {ac?
Runct+f coefficient
Time of cong (min
Inlet time {(min)
Imtensity {in/hr)
Cumulative C#¥EH
Flow contrib (cfs)
Default O {(cfe?
Lirne capac. {(cfse)

-r
-t

/ DNLN

DEFTH INVERT

S, 00 12.88
E, 00 135,50

= i)
= 48
=)

= 2.75
= &4
o= 18]

= ]

= BH.0

VEL EGL T WID

12.71 Oy, €1

H. 60

0, T

e bl

)

Slope of invert

Slope energy grade line

Critical depth {im)

Feg'd length curb inlet |

Feg'd grate area (sf)
Depth at inlet opening
Contluence angle {(deg)
Matural ground elev
ine storage {(cutbi?

COVER

R ¥ 2+

g, 28

g o3

- ]
e vt

= 0y, S0
(] = 0,188
17.&7
oy = 0,0
= 0,0
(im) = i)
=
(L3 = 2PE.5
= SATRE



LINE S 7 &

18.1 / HT

30 / WID

.013 7 L

30 / N =

330 7/ JLC

1.1

S8#1~5

T

HGL.

So#H1-4.

/ DNLN

DEFTH 1

o

4

NVERT

12,80

18,37

VEL EGL T WID

S. 69 20,14 0, 0

D. b 0.7 2,00

Slope of invert (%)
Slope energy grade lin
Critical depth {(in}
Reg'd length curb
FReg ' d grate area (&)
Depth at inlet opening
Confluence angle {deg)
Matural ground elev
Line storage {cufit)

inle

COVER

12.85
1. 08
@ LA Z
o {FtD) Z
{im? Z
(1) ;

AREA

4,21

727
1.9
0.5

&
=
e

DNSTRM 19,93 Z0. 00
UPSTRM 0. 58 E0, 00
Drainage area {ac) = 1.84
Funott coefficient = .4
Time of cong (min) = 4é
Inlet time (mirm) = 15
Intensity {in/hr) = 2.
Cumulative C*dH = &
Flow contrib {cfs)y = 2
Detault £ (cfs) =)
Line capac. {(cfs) = 0.9
EXISTING

)

LINE 6 /7 @ = 16.1 / HT

30 / WID

N = =

30 / .013 /7 L

76 / JLC

SE#l~-6 TO SG#1

HEGL

20.8

DMBTRM

30

N

UFSTRM

""7!

93

/ DNLN
DEPTH I
1

B0 00

.00

t

NVERT

oo

=
P IRR IR

)

1

16,23

Drainage area {ac) = .14
Funefd+ coefficient = .4
Time of conc (min) = 46
Inlet time (min? = 5
Intensity (in/hr)y = 2.84
Cumul ative CxA = 5.7
Flow contrib {cfs) = .1
Datault @ (cfs) = )

Lime capac. f(cfs)y =  Z9.4

VEL EGL T WID

G Tp

e
e Lo L3

0. FH

0, 00

DaEY

%3

Slope of invert {4
Slope energy grade lin
Critical depth {im
Faeg'd length curb inle
Rag'd grate arga (s4)
Depth at inlet opening
Confluence angle (desg)
Natuwral ground elev
Line storage (cufit?

COVER

. 89

1.31

g L) ==
t (Ft) =

{im} =

i

(F13

0,921
0, 155
164,93
(ST}
0.0
&
0
20,058
A7



EX(STING

LINE 7 /7 B = 16.4 / HT =30 / WID =30 / N= .,013 /L =311 / JLC = 1.1

SE#1-7 TO S8#1-~-8. / DNLN = &
HEGL. DEFTH  INVERT VEL. EEL T WID COVER AREA

DNSTRM =21.11 IO, 00 1&. 26 .34 21.024 . G0 1.28 4,31

UFSTRM 21.61 S0, D0 17.356 e 24 21,78 0, 00 4.8 4,91

Drainage area (ac! ! lope of invert 30 = 1, 54
Humo+d coefficient = .4 Slape snergy grade line (%
i
n}

I

Frade.

i L
ot o
0
3

.
3

-

i

.
-
Lh
L

5
Time of conc {(min? = 44 Critical depth (in) = L, FE
Inlet timeg {(min) LS Feg'd length curb inlet {(fL) = 1.2
Intensity {(in/hr: 2.9 Feg'd grate area (i) = 0,3
Cumulative CxH S. b Depth at inlet opening {in) = &
Flow contrib {(gfs) = 1.2 Confluence angle (deq) e By
Default O (cfs) : O NMatural ground elev {(fty = 24.47
Line capac. {(cfs) 24.4 Line storage (cwbi) =

o
03
T
m

it

EXSTING .

LINEB 788 = 15.2 /7 HT =30/ WID=30/N=.013 /L =251/ JdLC = 1.2

SS#1-8 TO SSH1--9., / DNLN = 7
HGL. DEFTH INVERT VEL. EGL T WID COVER AREA
DNSTHRM EI;BQ I, 00 17.8%2 E.09 21.75 [EIST 4,44 4,91

UFSTRM 21.87 Y. 00 17.8% F.09 22,082 .00 4,25 4,051

- ey [
of invert (%) = i, TEH

4 ey

i

Dralnage area {(ac) pe
Funoff coefficient = ope energy grade line X = 0,137
Time of conc {min) = 4.4 ritical depth (in) = &, 19
Inlet time {min) = 5 Reg'd length cuwrb inlet FU) = 0=
Imtensity {(inshri = e Req'd grate area () = 2l
Cumul ative Cxa == 5.2 Depth at inlet opening (in) = &

Flow contrib (cf=s) = L3 Contluence angle (deg) e T

Default 0 {cfs) = 1) Matwr-al ground elev ifty = 24.64

E

Line capac. {(cts) = 34,9 Line storage (cuft) = 250

s
T mm



EXISTING

LINE 9 7 @ = 13.9 /7 HT = 30 / WID = 30 / N = .013 / L = 127 /7 JLC = 1.1

SBH#1-9 TO S8H#1-10 / DMLN = 8

HBL. DEPTH  INVERT VEL EGL. T WID COVER AREA

DHNSTRM 22,05 B0, 00 17.90 2.83 22,17 0L 00 4. 23 4,21
UPSTRM 2E.19 0. 00 18,53 2.83 22. 354 0, 00 4,43 4.91

Drainage area (ac) = ,47 Slope of invert (4 =0y, REG

Runotf coefticient = .4 Slope energy grade line (4 = 0,115
Time of conc (min) Critical depth (im) = 153,44
Imlet time {min) Reg'd length curk inlet {(ft) = 0.5

HoH
o e

Intensity {in/hr) = 225 Feg ' d grate area (s = 0.1

it
B
~

Cumulative Cxd Depth at inlest opening (inmy = &

Flow contrib (cfs) . Confluence angle (deg) = 2D

Default O (cfs) 0 Natwral ground elev (FLy = 25026
A ST

Line capac. (cfs)y = 23.9 Line storage {(cuft? = HEE

i
1

i

EXSTING

LINE 10 7 8 = 13.5 /7 HT 30 / WID = 30 / N= .013 / L = 108 7 JLC = 1

S8#1-10

S88#1~11 / DNLN

C;

HGL DEFTH INVERT VEL EGL T WID COVER AREA
DMNSTRM 2. 3T 0. 00 18.35 2.74 22.44 OO0 4.41 4,791
UPSTRM 2E.44 . 00 18. &6 2.74 2056 1, O 4. 0% 4.91
Drainage ares (ag) = .81 Zlope of invert {4 = {3, 287
Funotf coefficient = .4 Slope energy grade lineg (¥ = 0,108

Time of cong (min) 4% Critical depth (in} = 15,44
Inlet time (min} = 10 Feg'd length curb inlet (£t) = I

it

Intensity (in/hr)y = 2.98 Reg'd grate area (s+) = Dk
Cumulative OO = 4.5 Depth at inlet opening (in) = &
Flow contrib {cfs) = .9 Confluence angle {(deq) = 45
Default 8 (cis) =0 Matural ground elev (LY = 25,19
Line capsc. f{cfs) = Z2.0 Line storags (cuti) = EEO



EXISTING

LINE 11 7 @ = 12.7 / HT 30 / WID =30/ N= .013 /7L =182/ JLC =1

10

GH#1-11 -

SEHL-12 / DNLN

H

HEL. DEFTH INVERT VEL. EGL. T WID COVER AREA

DMSTRM 22. 56 . 00 18.91 2.58 22. 866 0,00 S.78 4,71

UFSTRM 2E.74 EO. OO0 19,41 2. EH 22,84 3, 00 G 43 4., %1

Drainage area {ac) = .99 Blope of invert ) = 0.275
Furnoff cosfficient = .4 Slope energy grade ling (X)) = Q.0%94
Time of cono {(min) = 41 Critical depth (in) = 15,44
Inlet time (mind Reg'd length curb inlet (f1) = 1.1
Intensity {in/hr) W Reqg'd grate area (st} = 0.3
Cumulative C¥H 2 Depth at inlet opening (in) = &
Flow contrib {cfs) Contlusnce angle {deg? = 1
Detanlt O (cfs) = 0 Matural ground elev (fF1y = Z
Line capac. f(c¥s) = 21.5 Line storage (cudt) = {

I S B

e e

. e

Lol
ki

EXISTING

LINE 12 7 R = 11.7 / HT

30 / WID

=30/ N=.013 /7L = 184 /

JLE = 1.2

E8#1-12 - GBH#1-13
HGL
DNSTRM 22.84

UFSTRM HFE. a9

Draimnage area (&
Funotsd coefficie
Time of conc (ming
Inlet time (min?
Imtensity (in/he)
Cumulative D=4
Flow contrib |
Default @ (cfs
Line capac.

#

VEL EGL T WID COVER

2.38 2.9 0, 00 A
vy 5 Lo el P > Py R ) s
L EE EELOR 0, 00 BT

Slope of invert (4

Slope energy grade line (W)
Critical depth (in}

Reg'd length curb inlet (F47
Reg 'd grate area (&)

Depth at inlet opening (ind
Confluence angle ideg)
Matwral ground elev (f1)
Line storags {(cuft)

= 14.,86%
—— 1 il

H
[
M



Ex(sTING

LINE 13 /7 B = 6.3 / HT = 18 / WID = 18 / N = 013 / L = 109 /7 JlLC = .9
SEH1-1T ~ BB#1-14 / DNLN = 12

HEL DEFTH INVERT VEL EGL. T WID COVER ARER
DNSTHRM 25,09 18,00 20,89 .57 2ELEW . 00 .48 1.77
UFETRM 2367 18,00 21.93 3057 2Z.86 0, 00 . fal 1.77
Drainage arega f(ag) = Z.&6 Slope of invert (X = 0, P04
Funcoff coefficient = .4 Slope energy grade line (%) = 0,524
Time of cong (min) = 10 Critical depth (ind = 11.%]%
Inlet time {(min’ = 10 Reg'd length curb inlet {(ft) = .8
Intensity {in/hr) = 5.93 Reg'd grate area (843 = 1.7
Cumulative Cxa = 1.1 Depth at inlet gopening (in) = &
Flow contrib (cfs) = 6.3 Confluence angle (deg? =55
Default & (cfs) = D) Matuwral ground elev £ty = 24,05
Line capac. (ofs) = 10,3 Lime storage {(cuft) = {93

EXISTING

N

LINE 14 /7 @ = 7.0 / HT = 24 / WID = 24 / = .03 / L =39 /7 JLC = .9
568#1-14 ~ SB#1~15 / DNLN = 12

HGL DEFTH INVERT VEL EGL. T WID COVER AREA
DNSTRM L 0P 24,00 20.45 2.322 25,17 el .43 Z.14
UFSTRM 25,20 24,00 20,67 2.22 2R, 28 £, 00 1.27 3.14
Drainage area f{ac) = 7,54 Slope of invert (%) = 1}, 5é4
Funoft coefficient = .3 Slope energy grade line (%) = 0,271
Time of conc (min) = 40 Critical depth {(in) = 11,75
Inlet time (mim = 40 Feg'd length ocwb inlet (fL) = b
Intensity (in/hr} = Za0u Feg 'd grate area f{(sf) = 1.8
Cumulative C*d 2a3 Depth at inlet opening (in) = 6
Flow contrib {cfs) = &.9 Confluence angle {(deqg) = 35
Default & {(cfs) = i Matural ground elev (Fty = ZE.94
Line capac. {cfs)y = 17,0 Line storage (cuft) = 127



PROPOSED

LINE 1S5 7 @ = 2.3/ HT =15 /7 WID =15 / N = .013 7 L =38 /7 JLC = .9
SE#1- ~ SSH#1-T. / DNLN = 2
17

HGL. DEFTH INVERT VEL. EGL T WID COVER AREA
DNSTRM 15,03 15. 00 12,35 1.92 19,08 0, 00 5.79 .25
UPSTRM 19,153 15,00 14, 00 1.91 19,19 0, 00 S.14 1.23
Drainage ares (ag) = 1.15 Slope of invert (74) = 1.711
Runotf coetficient = .4 Slope energy grade line (%) = 0,247
Time of conc {(min} = 13 S Dritical depth (ind = F.7E
Inlet time (mim = 15 Feg'd length cwi inlet (ft) = 2a 3
Imtensity {in/hr) = S.11 Reg 'd grate area (sf) = 0. b
Cumulative Cx4H = .5 Depth at inlet operning (in) =
Flow contrib (cfs) = 2.3 Confluence angle {deg) = {30
Default & (cfs) = 0 Matwral ground elev {(ftry = Z0.4
Line capac. (cfs) = 8.4 Line storage {cuft) = 47

EXISTING ‘
LINE 16 / @ = 2.1 7/ HT = 24 /7 WID =24 / N= .013 7/ L =44 7 JIC = .9
g8s#1-27 ~-SS#1-9.. / DNLN = 8
Al

HGL DEFPTH IMVERT VEL EGL T WID COVER AREA
DNSTRM BELOS 24,00 17.51 0. 68 22,05 Cra 40 3.12 I.14
UPSTRM 24,38 Hubl 2ELTO ZL05E 24,532 21.44 -1.2 03, 7
Drainage area lac) = .9 Slope of invert (%) = 9,527
Funofd coefficient = .4 Slope energy grade line (X)) = 5,321
Time of conc {min) = 10 Critical depth (im) = h.5é
Inlet time {(min) = 10 Reg'd length curb inlet (ft) = Q.0
Intensity (in/hr) = 5.9 Reg'd grate area (sf) = .0
Cumulative CxA = 0.4 Depth at inlet opening (iny = O
Flow contrib f{(cfe) = 2.1 Contluence angle (deg) = 109
Default & {(cfs? = £ Matwral ground elev (fty = 24.5

Line capac. f(cfs) = A9.8 l.ire storage {cuft) = @&



bwrn\ CJ"\"

KeEVISED V&-30-93
(S«: Tons N, AaeAts o Z’:)
ROADSIDE DITCH DESIGN PROJECT ST, &euxis s  Alm Drkes
DATE s/ 18 /5
TC = IO i I = 6. /0 sm SE C = o . 4o PROJ# 620 /
IZ = 4. 7 s 2t
NAME OF STREET HALE Trr s L 5 A Lo THRELY  Lar s
FROM TO LEFT A Q2= CUMULA | AVG ACTUAIL | ALLOW LINING | Q0= CUM | ACT DEPTH OF | REMARKS
STATION STATION OR AC CIZA Q, SLOPE VELZ VELZ TYPE CImA Q10 VEL"_, F]’.:OW-,O
(DIRECTION OF FLOW) RIGHT CFS CFS FT/FT FPS FPS CFS CFS FPS IN.
AL rEAd LA GLASS
WVi-biresr
/4475 /e r 35 74 2 oo | e.5¢ e.c4 Lou &2 /.25 2. oo ELASS /2T /22 -_ 8.3 2725, 1S Ol
/449 l0 # 2L, ¢ ~ 22/ | a.77 .77 ‘00 £2 /. 2o 2 .06 G AASS /-00 /. 00 — 78 ‘e
Ao T Bo AL LA o™
/S7 50 /f oo L /.o 2.07 Z.0 7 . /0 o /. b 260 2459 2.69 2.6F - /o F ’
TS /9 reo < °.9C / 8o -t .G l00 /. 5o 3. oo Iy PR Z. 24 2.2 4 -_ /0.2 "
- .\\V [J
/7 o0 2o + SO L o2 )] ©49 Zz - S¢ ,oZTET 2 .70 2. 006 fONC. & L4 | 3.33 - 7 & D= oS 2
< \IIQOT Oron @ N\QMu,g
/9 o Zor =D ~< 024 | &6 24 2. 44 07&S 2. éc 3 00 ConNC. o. 63 3./7 - 7. < Sia 2.2 |
o Q




4

(81-6)TT

oY/l ‘-od)

r_F;fhoiec' 57 _Covxis 'S Srumdxop Plan Sheet No. __Z__ Designer ___~“«w,° | Sheel ___/ of __/
Seerme 3, orrider PR Rev. Date Date ___3/76./%
HYDROLOGICAL DATA: i AHW Conlrols STATION: __
DA.: =4/ AC. 721 Vo | n =} oled _ [100yr. Flood plain elev.
P L{ o Design AHW depth elev.
Lelr B0 | rnl¥og =l )7 b Ao =1 "|Struclures elev.
B R I GO S - freq. TWelev.
|~ | =~ -4 Ae ) o1 A7 krb - + —_
-'QIJ_’- (o-fe)(r‘-/)("f’, = /.po leAs _l- - - I . :
- Shoulder —_
) sley, 2302 elev. Z3.¢o
Skew ® Cover
DISCHARGES USED RISK ASSESSMENT [ Ao7
Q.2 =__ <2727 CFS | DeloursAvailable Length
Qe *__ t-oo CFS Overtopping Stage
Q- CFS | Flood Plain Management tv. EN. 222 Sox -co50 Inv.El. _zo.zs
0 < CFS Criteria and Significant impact ) ]
Q . CFS ' . Orig.Gr.Elev. __» Lz=__Fo OrigGrElev. _____
HEADWATER COMPUTATIONS CONT [ OUTLET | gpq
CULVERT TYPEBSIZE| Q Q/B | INLET CONT. OUTLET CONTROL Hw, | VELOCITY Treat COMMENTS
HW/D| HW | Ko | dc [ [ ho | H | LSo] HW | ELEV.[ cM.[smootn] =*
AR 4 Joo o.4¢ | .30 095 0. 85|08 /‘;ﬁ c.20lo.65|2/.9 Il T A &da
S ga TH S
Design Flood Exceed. Prob. Elev.
Overtop Flood Exceed Prob. Elev.
Base Flood % Exceed.Prob. Elev.
SUMMARY 8 RECOMMENDATIONS:




(Secrrom X, PoyAge m)

ROADSIDE DITCH DESIGN PROJECT ST Larotée 'S tius O 5D
) DATE IR -TAN
TC = /< At sns I = e 2 C > . #o PROJT# £Zo/
Iz = F .7 s S At
NAME OF STREET L/ GTLL fmr & 7D A Sz
FROM TO LEFT A Q= CUMULA | AVG ACTUAL | ALLOW | LINING | Q= CUM | ACT DEPTH OF | REMARKS
STATION STATION OR AC | CI,A Q, SLOPE | VEL, VEL, TYPE CI,.A | Qqp VELqy FLOW,,
(DIRECTION OF FLOW) RIGHT CFS CFS FT/FT | FPS FPS ) CFS CFS FPS IN.
. GLASS Y-
/ prre el w2015
27775 2 & 25T Z XA - o./7 .2 )7 /70 3. oo [ .22 | o 22 - 3.7 s’ Derorys
M - z2e o350 < 0.7 | & 2z .22 027 /8 3. oo GoetsS ez | ooay - 4.8 "
v 2 Cre 5O S so07 586 £ o0./0 Vo . /T 2. 2l 0337 /o 3. oo G AAS .24 | o.¢¢C - 4.7 ”
V] 2¢ sso TS5 se7 86 ~Z o5/ | 2 56 /. 2% -033 7 2. 2o 2. oo G LA /.25 /. b - 7 -4 ’”
A z27+7¢ 2/+35. 77 Z s:51 ©.27 k. L ores /. 2o 3 oo Getss e. 67 |ecy - 5 8 “
/4 2775 3/ +38.77 ~< LB /. S0 /. S0 .0l6S /.75 2 o0 G ASS /- 95 /. 55 - .8
y 2242 . 50 37,28 .77 Z &.%0 i /67 L0 /SO /70 3. 00 & £ ASS 2. zo z. 20 - 7. < "
&4 Stetr 50 2/+35.77 K 2. 90 .25 6.2.5 6 /5O /. %o 2 oo G5 . 7§ .54 - 7./
4 234,250 274/9.75 ¢ 022 | 6.42 0.43 e /) +5 2.00 Gatss o0 5¢ o st - .9 -
4 =zz2-r oo 6428 < z./2 3.7¢9 357 ;0725 Z An Z.o0 ) < /8 | /8 - /2 < "




BE R AL

405" 909"
£ < 560000
(-53617
T Te268 29
- - I S g b =535 %8
- - MOTE: . i YN & 563’ RV i
I FEETY THE LAND ﬁﬁ?z“?&iﬁ@i%’&ﬁ?ﬁﬁ‘?ﬁi? WHEN ISBUED, HEQUIRE L A K IBUILAT30E W
COMSTRUCTION OF THIL DETENTION SEDIMENT BAS " - AVID M MERA

PRIDR TO ANY OTHER CONSTRUCTION ACTIVITIES ONYg | | | |
REMAIMDER OF THE PROJEC O S AT (i RS

BISTISTICN DF DAY : s f 7 : PR : L 8 ESETATION YO BE REMOVEC 08
5 ' ' STRETURES 10 B BURT)

P
=
1
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" DEVELOPMENT MANAGEMENT

101-E MounTs Bay Roap, P.O. Box 8784, WiLLIAMSBURG, VIRGINIA 23187-8784

lamesk;;v;w (757) 253-6671 Fax: (757) 253-6850 . E-MaiL: devtman@james-city.va.us .
Cobt COMPLIANCE : ENVIRONMENTALDivISton -~~~ PLANNING ' (757) 253-6678
(757) 253-6626 (757) 2536670 . . (757)253-6685  ~  INTEGRATED PesTMANAGEMENT
, codecomp@ja@cs-city.va.us environ@james-city.va.us o planning@james-city.va.us  (757) 2‘53-2629 7
‘ May6,2002' S
Mr. Randall Punchard S T 5//
- St. Georges/St. Thomas HOA ST ' _ { )/l "’(j
229 Charleston Place - - . S ﬂeu’wf
© Williamsburg, Va. 23185 B S o | -
Re: St. Georges Hundred, Section 5, Phase 3 =~ ST ’t) ﬂffw/ M : /'/RW .
" Stormwater Management Facility ' B / p W N,‘y’ B
County Plan No. $-53-93; County BMP ID Code: PC 054 Lof 4 [
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At your request the Envxronmental Division is forwarding information relative to a detalled
inspection performed for the above referenced facility. In addition to specific comments as outlined
below, the following additional information is also attached for your group’s review and use:

0 A 1 inch = 800 ft. scale map shdwing the géneral location of the BMP;

A 1 inch = 100 ft. scale ortho photo map from County GIS;
A current Inspection Report for the BMP dated February 15% 2002;
A Maihtenance Plan prepared specifically for the BMP;

General léndscaping guidance for BMP’s (tips); |

O QO O o Qo

Watershed awareness guidelines (tips);
O A pond buffer information packet.

The pond appears to have been designed as a old County design type 2 extended detention dry
pond with an 18-inch deep wet marsh bottom pool. The facility has a standard riser/barrel configuration,
similar to many other detention pond designs in the County. However, this facility has a dual riser/barrel
system and appears to be functioning more as a wet pond due to a deeper bottom wet pool. The tributary
area and BMP is situated within the tidal main stem subwatershed of Powhatan Creek. For further
information, refer to narrative and graphics for the tidal main stem in the draft Powhatan Creek
Watershed Plan on the County website at www.james-city.va.us.



Currently there are desxgn plans and details, computatlons and an as-built drawmg for the facility
in our records file. Design plans were prepared by AES Consulting Engineers (Project No. 6201-5) in
August of 1993 under assigned County Plan No. S$-53-93. The design drawings and correspondence are
available for review through the County records management office. The as-built drawing and pond
computations are available for review through the Environmental Division. -

A specific maintenance plan was prepared for the BMP and provided to you as a courtesy. The
plan was prepared based on our general knowledge of maintenance required for these types of facilities
and following our site specific inspection. It is provided for information and guidance purposes when no
other specifically approved maintenance plan is available for use. The plans are not meant to replace or .
supersede any spe01ﬁc recommendatlons offered by a quahﬁed professmnal :

- The maintenance plan only addresses normal structural stormwater runoff control and aesthetic
actlvmes related to safe function of the facility. Other landscaping, cosmetic or ornamental features
associated with the facility are usually left to the discretion of the Owner, or its designated
representative, unless these features deter from the structural integrity or the performance of water
quahty/quantlty controls as desxgned and constructed for the facxlrty

J@c:f ic Comments about the Pond (PC 054)

* Based on field observations, the facility appears to be in satisfactory condition for its age of E

- nearly 10 years. Some maintenance mowing is being performed on the east (lot side) of the facility;

however, the facility is in need of regular (routme) maintenance typical of most wet and dry detention
pond facilities in the County .

From our perspective, main concerns were the need to clear and remove trees, shrubs and woody
vegetation from the entire dam embankment, toe erosion along the left dam abutment (east, lot side), and
the need to clean and remove sediment, vegetation, debris and organic material collected around the
principal flow control and inflow structures for the facility.

Thick brush, high weeds and pines and other substantial tree growth was present along the top of
dam and on the upstream and downstream pond embankment slopes. Usually trees, shrubs and woody
vegetation are not permitted to grow on any part of pond embankments constructed using engineered
(compacted) fills. Saturated roots mats combined with high wind can cause trees to overtop and
accelerate soil erosion and embankment failure conditions. For older facilities which may have
established tree growth, we recommend that trees be cut flush to or below ground level and be
maintained in that fashion as to not disturb root systems that may already be extensive. Efforts should
then be made to reduce trees from re- estabhshmg and replace the tree growth wrth a low-maintenance
grass covering.

Vegetation and brush were also present around the dual 48- mch pipe riser structures and within ~ |

the emergency spillway, which is situated through the dam embankment. All trees, brush and woody
vegetation should be removed within 10 feet of the riser pipe and along the entire emergency spillway.
Flow to or through these appurtenances should not be obstructed by vegetation.

At the left (east-lot side) pond abutment; where dam fill meets ori ginal ground, there is
considerable surface gully erosion. It appears runoff from adjacent lot areas is concentrating and running

~ along the toe of dam causing surface erosion. Corrective action needs performed to eliminate this -

situation which may eventually threaten the structural integrity of the dam embankment. Repair the
gullies by filling with compacted soil and stabilize with seed and mulch or erosion control matting. Also,
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correct the problem at the source by elrmmatmg the source of concentrated runoff or redlrect it away

from the downstream dam embankment.

There was a consrderable amount of sediment, trash ﬂoatmg debrrs (leaves, dead tree branches,
etc. ) and orgamc material affecting the stormwater function of the facility. Firstly, large-sized ﬂoatmg

- dead wood pieces and other materials were obstructing flow into both the small 12-inch riser pipes

situated within the shallow water pool. The left (west) 12-inch riser was completely clogged and not -
functioning. The right (east) 12-inch riser was partially clogged but functional. Clear and remove all

debris from the top (crest) openings of the riser pipes, clean both the 12-inch vertical risers and 12-inch
- pipes which lead to the larger 48-inch risers. Remove all dead wood pieces present along the east and

west shores of the BMP which have the potential to float to these flow control structures. In addition,

. also clear any debris from within the emergency sprllway None of the prrmary flow control structures
: should be obstructed with debris or trash : :

It is also recommended that antr-vortex/trash rack devices be incorporated on the top (crest) of

the dual 12-inch corrugated metal vertical riser pipes.  These pipes are the main flow control devices for -
- the BMP during low flow periods and are susceptible to clogging by trash or wood debris. Flat racks or

flat bars should not be used. The anti-vortex devices can be simple in nature and can consist of sleeve,

- hooded or bar-rack type devices which are durable, removable and easily accessed. Many simple types
are available on the market or can be prefabricated by most contractors. Suggestions include: a modified
. 'VDOT DI-7 or inverted VDOT DI-5 bar grate unit or commonly available beehive, convex, basket type

or other similar rack devices. High density polyethylene trash racks per Technical Bulletm # 7 of the

VaDCR can be considered.

An adequately sized riprap outlet protection pad should be established at the end of the two 36-
inch pipe outlet barrels which go through the dam. It was noted that there was little or no outlet
protection rock at the outfall end of the pipes to dissipate energy and provide erosion resistance;
however, there were currently no signs of substantial degradation or erosion of the downstream natural
channel.

- Two primary inflow pipes convey drainage into the BMP facility. Pipe 1 is a larger size 36-inch

reinforced concrete pipe drain which enters at the back (north) end of the BMP behind Lot 18 (151
Wellington Circle). Pipe 2 is a 30-inch reinforced concrete storm drain which outfalls into the east side
of the pond. Pipe 2 traverses between Lot 17 (100 Halstead) and Lot 18 (151 Wellington Circle). There
was sediment approximately 18 inches deep in the outfall end of Pipe 1 and a sediment plume about 2
feet deep within the BMP just beyond the outfall end of the pipe. Vegetation was also obstructing the
outfall of this pipe. Clean and remove sediment and vegetation within 10-15 feet of the end of the storm
drain pipe to establish unobstructed flow. It is recommended that a rock riprap baffle wall be constructed

‘across the BMP area at this end of the pond to serve as a pretreatment sediment forebay and to force

sediments to settle out at an easily accessible location for future cleanout purposes. This will also aid in
minimizing the progression of sediment to the main BMP area and prolong dredging of the BMP on a
mass scale. (Note: If pursued review and approval may be necessary through the Envzronmental '
Division).

Lastly, a cursory investigation was performed on the connecting upstream storm drainage
systems which convey flow to the BMP. Most of the storm inlets-are yard inlets in backyards or curb-
type inlets located along the roadways. Most of the inlets had normally expected amounts of trash,
debris, sediments, leaves and grass clippings within the structures. All inlets should be inspected on a
routine basis and any such materials and obstructions removed to prevent migration of these items to the
pond and to prevent obstructions which can cause localized flooding in yard or roadway areas.

I TEC



Education of residents about aspects of watershed awareness and the preventlon of pollution into
storm drainage systems should bea prime objective. Of importance for this specific BMP is education
~ about the overuse of nutrients in yard turf areas, proper disposal of grass clippings and yard wastes and
use of pond buffering techniques, especially along the east (lot) side of the BMP. Existing trees and
ground cover should be preserved within the pond buffer (25 feet minimum suggested) to the greatest
extent possible, rather than use of turf to the waters edge. Native trees, shrubs and ground cover within
the pond buffer help to filter and infiltrate runoff from impervious and managed turf areas, stabilize
banks to minimize erosion, provide shade to reduce thermal increases and deter direct access to the
waters edge. (4 variety of mtscellaneous znformatzon is attached on this subject zncludmg the pond
buffer znformatzon packet ) - : ,

Hopefully, tlns materlal is helpful to your group to understand maintenance associated w1th the
stormwater management pond. Please review the attached information and contact us at 757—253 6639 or .
757-253-6673, 1f you have any further questlons or comments

- Environmental Division

SIT/sjt
Enclosures

Shared\SWMProg\Education\Subdivisions\StGeorge letl -




DEVELOPMENT MANAGEMENT

101-E MounTts Bar Roap, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784
(757) 253-6671 Fax: (757) 253-6850 E-maIL: devtman@james-city.va.us

County ENGINEER
Cope CoMPLIANCE ExviRoNMENTAL Division PLANNING (757) 253-6678
(757) 253-6626 {757) 253-6670 (757) 253-6685 INTEGRATED PEST MANAGEMENT
codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us  (757) 253-2620

February 13, 2002

Mr. Randall E. Punchard

St. George’s/St. Thomas’ HOA
229 Charleston Place .
Williamsburg, Va. 23185

Re: St. Georges Hundred, Section 5, Phase 3
County Plan No. S$-53-93
Stormwater Management Facility
County BMP ID Code: PC 054

Dear Mr. Punchard:

It was a pleasure to talk with you on Wednesday February 13th. As discussed, I am forwarding you some
“first contact” information for your community association to use relative to maintenance of the above stormwater
management facility. The subject stormwater management facility (PC 054) is situated in Common Area for Section
5, Phase 3 of St. George’s Hundred, further identified as GPIN 4640500001B. It is located just west of Lot 14 along
Halstead Lane.

Information as attached includes: a brochure entitled Best Management Practices Education Program for
Homeowners Associations; landscaping tips for stormwater management BMP’s, watershed awareness tips, a sample
maintenance plan for a wet/dry pond stormwater management facility; and three brochures related to liability and
maintenance. One of these brochures is a good informational handout entitled 4 Guide for Maintaining and
Operating BMP’s. This publication is distributed through our office in response to a cooperative effort from the
Hampton Roads Regional Stormwater Management Committee and HR STORM, a regional stormwater education
program offered by the Hampton Roads Planning District Commission.

I have also attached a location map and a copy of information as available in the database under our County
BMP Inventory/Inspection program. The pond maintenance plan can be expanded upon further following our
inspection as scheduled for Friday February 15" at 3:00 pm.

Our division is always readily available to assist owners and HOA representatives with guidance related to
stormwater management facilities and drainage and we sincerely look forward working with you in the future. In the
meantime, if you have any additional questions or comments, call me at 757-253-6639.

Scott J. Thopias,
Civil Engin
Environmental Division

SWMProg\Educatiom\Subdivisions\StGeorge. fc



- DEVELOPMENT MANAGEMENT =~

101-E Mounts Bay Roab, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 .
(757) 253-6671 Fax: (757) 253'6850 E-MAIU deman@james-eity.va.ds

i ’ S e S ‘County ENGINEER
CoDE COMPLIANCE - - ENVIRONMENTAL DMISION ~~* PLANNING ~ - (757) 253-6678 ;
(757) 253-6626 : (757) 253-6670 . (757)253-6685 ~ INTEGRATED PESTMANAGEMENT
codecomp@james-city.va.us environ@james-city.va.us - planning@james-city.va.us  (757) 253-2620 -

| May 6,2002 -
Mr. Randall Punchard |
- St. Georges/St. Thomas HOA

229 Charleston Place

~ Williamsburg, Va. 23185
Re: St. Georges Hundred, Section 5‘ Phase 3

- Stormwater Management Facility

County Plan No. S 53-93; County BMP ID Code PC 054

3 Dear Mr. - Punchard:

At your request, the Environmental Division is forwarding information relative to a detailed
inspection performed for the above referenced facility. In addition to specific comments as outlined
below, the following additional information is also attached for your group’s review and use:

O A 1 inch = 800 ft. scale map showing the general location of the BMP;

A1 inch = 100 ft. scale ortho photo map from County GIS;
A current Inspection Report for the BMP dated February 15% 2002;

A Maintenance Plan prepared specifically for the BMP;

General landscaping guidance for BMP’s (tips); |

a a a o a

Watershed awareness guidelines (tips);
d A pond buffer information packet.

The pond appears to have been designed as a old County design type 2 extended detention dry
pond with an 18-inch deep wet marsh bottom pool. - The facility has a standard riser/barrel configuration,
similar to many other detention pond designs in the County. However, this facility has a dual riser/barrel
_ system and appears to be functioning more as a wet pond due to a deeper bottom wet pool. The tributary
area and BMP is situated within the tidal main stem subwatershed of Powhatan Creek. For further
information, refer to narrative and graphics for the tidal main stem in the draft Powhatan Creek
Watershed Plan on the County website at www James city.va.us.




‘Currently there are desrgn plans and detarls computatxons and an as-built drawrng for the facxlrty
- in our records file. Design plans were prepared by AES Consulting Engineers (Project No. 6201-5) in
August of 1993 under assigned County Plan No. S-53-93. The design drawings and correspondence are
available for review through the County records managemient office. The as- burlt drawmg and pond
: computatlons are available for review through the Envxronmental D1v1s1on »

A spec1ﬁc maintenance plan was prepared for the BMP and provrded to you as a courtesy. The -
plan was prepared based on our general knowledge of maintenance required for these types of facilities
and followrng our site specific inspection. It is provided for mformatron and guidance purposes whenno =~
other specifically approved maintenance plan is available for use. The plans are not meant to replace or. . .-
supersede any specrﬁc recommendatrons offered by a quallﬁed professronal '

The maintenance plan only addresses normal structural, stormwater mnoff control and aesthetlc L
activities related to safe function of the facility. Other landscaping, cosmetic or ornamental features
associated with the facility are usually left to the discretion of the Owner, or its designated -
representative, unless these features deter from the structural integrity or the performance of water
qualrty/quannty controls as desrgned and constructed for the, facrlnty ‘

Specific Comments about the Pond (PC 054):

Based on field observations, the facility appears to be in satisfactory condition for its age of -
~ nearly 10 years.  Some maintenance mowing is being performed on the east (lot side) of the facility;
however, the facility is in need of regular (routme) mamtenance typrcal of most wet and dry detention
pond facrlltres in the County

From our perspective, main concerns were the need to clear and remove trees, shrubs and woody
vegetation from the entire dam embankment, toe erosion along the left dam abutment (east, lot side), and -
the need to clean and remove sediment, vegetation, debris and organic material collected around the
prmcrpal flow control and inflow structures for the facrlrty

Thick brush, high weeds and pines and other substantlal tree growth was present along the top of
dam and on the upstream and downstream pond embankment slopes. Usually trees, shrubs and woody
vegetation are not permitted to grow on any part of pond embankments constructed using engineered
(compacted) fills. Saturated roots mats combined with high wind can cause trees to overtop and
accelerate soil erosion and embankment failure conditions. For older facilities which may have
established tree growth, we recommend that trees be cut flush to or below ground level and be
maintained in that fashion as to not disturb root systems that may already be extensive. Efforts should
then be made to reduce trees from re- establxshrng and replace the tree growth wrth a low-maintenance
grass covering.

Vegetation and brush were also present around the dual 48-inch pipe riser structures and within
the emergency spillway, which is situated through the dam embankment. All trees, brush and woody
vegetation should be removed within 10 feet of the riser pipe and along the entire emergency spillway.

Flow to or through these appurtenances should not be obstructed by vegetation.-

At the left (east-lot side) pond abutment, where dam fill meets original ground, there is
considerable surface gully erosion. It appears runoff from adjacent lot areas is concentrating and running
along the toe of dam causing surface erosion. Corrective action needs performed to eliminate this
situation which may eventually threaten the structural integrity of the dam embankment. Repair the
gullies by filling with compacted soil and stabilize with seed and mulch or erosion control matting. Also,



correct the problem at the source by elrmmatmg the source of concentrated runoff or redirect 1t away )
from the downstream dam embankment..

~ There was a consrderable amount of sediment, trash, ﬂoatmg debrls (leaves dead tree branches,
etc. ) and organic material affecting the stormwater function of the facility. Firstly, large-sized ﬂoatmg o

. dead wood pieces and other materials were obstructing flow into both the small 12-inch riser pipes
~. - situated within the shallow water pool. The left (west) 12-inch riser was completely clogged and not -

functioning. The right (east) 12-inch riser was partially clogged but functional. Clear and remove all
debris from the top (crest) openings of the riser pipes, clean both the 12-inch vertical risers and 12-inch
- pipes which lead to the larger 48-inch risers. Remove all dead wood pieces present along the east and

. west shores of the BMP which have the potential to float to these flow control structures. In addition,

~ also clear any debris from within the emergency sprllway None of the primary flow control structures - o
should be obstructed with debrrs or trash ~ : :

It is also recommended that antl-vortex/trash rack devrces be 1ncorporated on the top (crest) of ',’ o :
the dual 12-inch corrugated metal vertical riser pipes.- These pipes are the main flow control devices for -~ -

~ the BMP during low flow periods and are susceptible to clogging by trash or wood debris. Flat racks or -
flat bars should not be used. The anti-vortex devices can be simple in nature and can consist of sleeve,

o hooded or bar-rack type devices which are durable, removable and easily accessed. Many simple types |

. .are available on the market or can be prefabrrcated by most contractors. Suggestions include: a modified
VDOT DI-7 or inverted VDOT DI-5 bar grate unit or commonly available beehive, convex, basket type ,

~or other similar rack devices. High density polyethylene trash racks per Technlcal Bulletm #70fthe -~ -

VaDCR can be consrdered

An adequately sized rrprap outlet protection pad should be establrshed at the end of the two 36-
inch pipe outlet barrels which go through the dam. It was noted that there was little or no outlet =
protection rock at the outfall end of the pipes to dissipate energy and provide erosion resistance;
however, there were currently no signs of substantial degradation or erosion of the downstream natural
channel.

~Two primary inflow pipes convey drainage into the BMP facility. Pipe 1 is a larger size 36-inch -
reinforced concrete pipe drain which enters at the back (north) end of the BMP behind Lot 18 (151
Wellington Circle). Pipe 2 is a 30-inch reinforced concrete storm drain which outfalls into the east side -
of the pond. Pipe 2 traverses between Lot 17 (100 Halstead) and Lot 18 (151 Wellington Circle). There
was sediment approximately 18 inches deep in the outfall end of Pipe 1 and a sediment plume about 2
feet deep within the BMP just beyond the outfall end of the pipe. Vegetation was also obstructing the
outfall of this pipe. Clean and remove sediment and vegetation within 10-15 feet of the end of the storm
drain pipe to establish unobstructed flow. It is recommended that a rock riprap baffle wall be constructed
across the BMP area at this end of the pond to serve as a pretreatment sediment forebay and to force
sediments to settle out at an easily accessible location for future cleanout purposes. This will also aid in
minimizing the progression of sediment to the main BMP area and prolong dredging of the BMPona
mass scale. (Note: If pursued review and approval may be necessary through the Environmental
Division).

Lastly, a cursory investigation was performed on the connecting upstream storm drainage
systems which convey flow to the BMP. Most of the storm inlets-are yard inlets in backyards or curb-
type inlets located along the roadways. Most of the inlets had normally expected amounts of trash,
debris, sediments, leaves and grass clippings within the structures. All inlets should be inspected on a
routine basis and any such materials and obstructions removed to prevent migration of these items to the
pond and to prevent obstructions whrch can cause localized ﬂoodmg in yard or roadway areas.



Educatlon of residents about aspects of watershed awareness and the preventron of pollutron into
storm drainage systems should bea prime ob_]ectrve Of importance for this spemﬁc BMP is education
- about the overuse of nutrients in yard turf areas, proper disposal of grass clippings and yard wastes and
use of pond buffering technlques especrally along the east (lot) side of the BMP. Existing trees and

o ground cover should be preserved within the pond buffer (25 feet minimum suggested) to the greatest ‘

-extent possible, rather than use of turf to the waters edge. Natrve trees, shrubs and ground cover within
“the pond buffer help to filter and infiltrate runoff from i impervious and managed turf areas, stabilize
- banks to minimize erosion, provrde shade to reduce thermal increases and deter direct access to the
waters edge. (4 variety of mzscellaneous mformatzon is attached on thts subject mcludmg the pond
» buﬁer lnformatton packet ) -

Hopefully, thrs materral is helpful to your group to understand mamtenance assocrated thh the

 stormwater management pond. Please review the attached information and contact us at 757 253 6639 or -
757-253 6673, if you have any further questlons or comments. '

" Environmental Division

SIT/sit
Enclosures

Shared\SWMProg\Education\Subdivisions\StGeorge.letl




STORMWATER MANAGEMENT FACILITY MAINTENANCE PLAN (PC 054 - St. Georges Hundred Section 5, Phase 3)

( Note: This is a typical Maintenance Plan for your Detention or Retention Pond facility. For general use by HOA’s, or other designated parties
which are responsible for operation, maintenance and inspection of the facility when no other specifically approved plans are available. This is
provided as a courtesy by the Environmental Division of James City County for informational purposes only. This plan addresses normal structural
and stormwater runoff control aspects of the facility. It does not address landscaping, cosmetic, or ornamental features associated with the facility
nor does it replace any specific recommendations offered by a registered professional. )

Maintenance Plan (Detention or Retention Pond BMP’s)

A maintenance program is required to ensure the Stormwater Managemenf (SWM) / Best Management Practice (BMP) pond facility functions as
designed and to provide for reasonable aesthetic conditions. Proper maintenance is encouraged to prevent the introduction of debris and sediment into
pretreatment areas (if applicable), the SWM/BMP itself, its principal inflow and outflow control structures and downstream waterways. Following
facility installation and establishment of vegetation in disturbed areas, inspections for sediment buildups should be performed at least quarterly. It is
anticipated that under normal conditions, sediment removal will be required once every 5 to 10 years. If other construction or related land-disturbing
activities are performed upland of the BMP, adequate protection measures should be implemented and inspection frequencies increased to at least once
weekly.

The designated party will inspect the SWM/BMP structure after each significant rainfall event or the following working day if a weekend or holiday
occurs. A significant rainfall for this structure is defined as one (1) inch or more of gauged rainfall within a 24 hour period. Once per year (more or less) a
representative of the County may jointly inspect the structure. Appropriate action will be taken to ensure appropriate maintenance. Keys to locked
access points or structures shall be made available to the County upon request and adequate notice should be given to nearby residences of inspection or
maintenance activities that may take place.

A Declaration of Covenants, Inspection/Maintenance of Runoff Control Facility exists for this facility in County Land Records, Deed Book 640, Page
455 dated September 7™ 1993.

Facility Description:

The BMP is situated west of Halstead Lane in St. Georges Section 5, Phase 3. It serves a drainage area of 89.8 acres including offsite area. The facility
is an old County designation type 2, 4 point extended detention pond BMP with a shallow marsh bottom. A dry-type detention pond temporarily stores
runoff and is normally dry during non-rainfall periods; however in this case a shallow depth marsh (wet) bottom also exists in conjunction with the upper
dry extended detention levels. Typically draw down times range from 24 to 72 hours following a storm event. The facility contains dual 48-inch
corrugated metal pipe risers with 60-inch anti-vortex/trash rack caps, dual 36-inch corrugated metal outlet pipe barrels and a 10 foot wide bottom,
grass-lined trapezoidal shaped emergency spillway. Two pipes 12-inch corrugated metal pipes extended out (northward) from the principal riser pipes to
the water pool. These pipes also have 12-inch vertical pipe risers about 2-3 ft. high which are intended to provide for water quality draw down purposes
and to offer control for smaller storm events. During the 100-year storm, the maximum water level should rise to about 4.5 feet above the top of the riser
to El. 18.2, which is within 1 ft. of top of dam at El. 19.3. During this type of larger storm event, the emergency spillway, which is located through the
embankment directly west of the riser structure, will discharge flow. If functioning properly, normal storm events should reach an elevation above the
12-inch pipe risers and at or just above the larger 48-inch pipe risers and should draw down in about 24 to 36 hours.



Inspection and Maintenance of the Facility Should Consist of the Following Additional Measures:

10.

Inspect for sediment buildup by visual observation and a physical determination of sediment depth within pond’s storage area. If sediment
reaches a depth that impairs the function of the dual 12-inch vertical riser pipes, removal is required. This level would be about 2' - 0" above the
bottom of pond at the small riser locations which corresponds to cleanout at around Elevation 9.5. At the same time, or at least once per year,
clean fully clean the small 12-inch risers and associated trash racks and outlet pipes, the primary larger 48-inch risers and the 36-inch outlet pipes
of accumulated sediments. Dispose of sediments removed from the facility at an acceptable disposal area.

Perform maintenance mowing of pond grasses at least twice each year. Grasses such as tall fescue should be mowed in early summer after
emergence of the heads on cool season grasses and in late fall to prevent seeds of annual weeds from maturing. Mowing of legumes can be less
frequent. Trees, shrubs and woody vegetation are not be permitted to grow on any part of pond embankment that was constructed using
engineered (compacted) fills. ’

Perform soil sampling on stabilized pond soil areas at least once every 4 years. Soil sampling and testing should be performed a qualified
independent soil testing laboratory such as VPI&SU. Apply additional lime and fertilizer in accordance with test recommendations.

In stabilized pond areas, if vegetation covers less than 40 % of soil surfaces, lime, fertilize and seed in accordance with recommendations for new
seedlings. If vegetation covers more than 40 % but less than 70 % of soil surfaces, lime, fertilize and over seed in accordance with current
seeding recommendations of the Virginia Erosion and Sediment Control Handbook (VESCH).

Perform quarterly inspections of both the small and large size riser pipes and the emergency crest spillway for the observance of collected trash
and debris. Immediately remove any trash or debris that prevents the movement of water. Remove any trash and litter downstream and at storm
drain or channel inflow locations to maintain the integrity of the structure and to provide an attractive appearance.

Perform yearly structural inspections of the facility for damage. Structural inspection shall be performed on both the small and large size risers,
anti-vortex and trash rack caps, orifices/weirs, outlet barrels and pond embankment. Exposed metal surfaces shall be painted to minimize rust
damage or replaced if rust damage is irreversible. If damage is evident, further investigation by a registered professional engineer may be
required to assess the integrity of the structure.

Perform quarterly inspections of the graded side slopes of the facility for signs of animal/rodent borrows or slope erosion. Immediately perform
necessary repairs, refilling or reseeding.

Perform yearly observations of perimeter areas which surrounding the facility to ensure changes in land use, topography or access have not
occurred and do not affect the operation, maintenance, access or safety features provided for the facility. Appropriate action is required to ensure

adequacy and to provide a clear, safe passage for maintenance vehicles to the engineered embankment and principal flow control structures.

Strive to maintain natural buffer areas adjacent to the pond. Pond buffers should be 25 ft. minimum in width and contain native vegetation
resembling meadow or forest conditions.

Inspect and exercise pond drain valves, if provided, on a regular basis.



Record Keeping. Keep reasonable, accurate written records of inspections and maintenance activities performed for the BMP structure at all
times. Records shall document routine maintenance and/or repairs performed. Copies shall be provided to the County upon request.

The facility shall not accept additional drainage or be modified in any way without prior consent or approval by the Environmental Division of Fie
James City County. :

(End)
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Scott Thomas

From: Darryl Cook

Sent: Wednesday, April 17, 2002 9:56 AM

To: ' John Horne; Scott Thomas; Wayland Bass
Subject: St Geo 100 Meeting

The St Geo HOA (Randy Punchard) has requested a meeting to discuss drainage issues, BMP responsibility and the
surety bonds. It is a followup to the meeting held with them earlier in the year. You are one of the people they suggested
attend the meeting. It is tenatively set for May 14 at 8:30. Please indicate if you feel if you need to attend and if so, can
you make it at that time.



Jaines LIty LOUnty Eavironmental vivision
Stormwater Management / BMP Inspection Report
Detention and Retention Pond Facilities

2

Name of Facility: __J£# 2
Location: % “ f y
Name of Owner: L .
X AT
Inspector: 7 )/
’ L
Type of Facility: @/MA’/ 5/( //:‘/
Weather Conditions: S lAAKIYT

If an inspection item is not applicable, mark T/A, otherwise mark the appropriate column.

BMP No.: Date: /0)44;/5'6’

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory.
Routine - The item checked requires attention, but does not present an immediate threat to the function of the BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and prevent damage to the facility.

Provide an explanation and details in the comment column, if routine or urgent are marked.

Facility Item O.K. Routine ; Urgent Comments

Embankments and Side Slopes:

Grass Height

A/éeaé} Apes — NEF W -

Vegetated Condition

A

Weed Growth ,

Erosion /

Trash & Debris / . P

Seepage L LA, s 7K FEELS oY

SAXEL X/ -

Fencing or Benches

Constructed Wetlands (Interior Landscaped & Planted) Areas: M

Vegetated Conditions

Trash & Debris

Floatables

Erosion

Sediment

Dead Plant

Aesthetics

Other

Page 1 of 3




| O.K.

| Routine

Urgent

Comments

{3 Permanent Pool (Retention Basin) Z\guallow Marsh (Detention Basin)

Trash & Debris

Sediment

Aesthetics

MMM

Other

Inflow Stuctures (Desc

ribe Locations): ﬁ'

zf/@s:/ é’p«ﬁ(

Condition of Structure

/
Erosion /
Trash and Debris ‘/ yoa ///@C/ P 7% ﬂ// f )
Sediment / W//Zﬁ nyéq /k«% Zﬂ(/(/'—
Aesthetics / ) J
Other

Principal Flow Control

Structure -

Intake, Riser, etc. (Describe Location):

e st

Condition of Structure

v
Corrosion v @/ ##/ 4:@// 75 //Vfﬂé(f
Trash and Debris V, A( % A,{fd? o
Sediment vl
Aesthetics v’
Other

Principal Outlet Structure - Barrel,

Conduit, etc. :

Condition of Structure

red o sec- oekds

v
Settlement \/
Trash & Debris \/
Sediment (/ ,
Erosion l/
Other

Emergency Spillway (Overflow):

Vegetation 1/
Lining \/
Erosion \ |/
Trash & Debris {/
Other

Page 2 of 3




e — ! L e —
¥ ce Type Conditions:

¥ Animal Burrows

N

Graffiti

Other

Surrounding Perimeter Conditions:

Land Uses /

Vegetation “//

Trash & Debris 1/

Aesthetics @’/ /

Access /Maintenance
Roads or Paths §

Other

Remarks:
e A Seryy A,geaé‘ Mm/,%’geg,
/Mu,
on i Becore awc/ATEE /ﬁ@//‘

Overall Environmental Division Internal Rating: ___&—

Signature: M M Date: 7 o7 Zé 0
/ rd

Title: /c/zy/,f«f/f/ﬂwl / J’ ﬂe:/é/

SWMProg\BMP\ColnspProg\DetRet.wpd
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James City County Environmental Division
Stormwater Management / BMP Inspection Report
Detention and Retention Pond Facilities

s-5373
County BMP ID Code (it known):__ 2 C 05 Y/
Name of Facility: ///m/re o BMPNo: ! of [ Date: __2-75-02
Location: Bebyr / V/t’;-/ 0// / 07‘ / V /04 ﬁ/)/f/ ?/ Lzl

Name of Owner: 57 & 2rges /Km/, e Asocsr 0.7

Name of lnspector: __S</ 7 / 07 25 w/ Loprrz 4% / Ao 7y A, '74’/2//

Type ofFacnity: et P of o Ex%enc/eo/ peX (0/ S04

’ / .
Weather Conditions: C’/ov//y’/ 60,/ 59 5 Type: O Final Inspection mounty BMP Inspection Program  (J Owner Inspection

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column. D

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required. ___ yom
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility.

Provide an explanation and details in the comment column, if routine or urgent are marked.

Facility Item O.K. Routine Urgent Comments

Embankments and Side Slopes: CWA/FA/E’?ﬂﬂ/V/(_ /0 ///{_/5/, Tw =7¢% ’

Grass Height \/

Vegetation Condition v ~/ Brvsh y Aeep s iy /5/%

Tree Growth ’ l/ v Seme Fn es ¥+~ 7 e s

Erosion i ] P 2o 5.0 7 /Q/‘z%(u/f&f]

Trash & Debris \_/

Seepage |/ | ;t/o né /'g e/ﬂo/o

Fencing or Benches

Interior Landscaping/Planted Areas:  (J None D&lstructed Wetland/Shallow Marsh (0 Naturally Established Vegetation

Vegetated Conditions (g C= //3/// ﬂ/¢a € .

Trash & Debris v’ FA a){n > <=//(‘///5
>

Floating Material l/ /

Erosion v’

Sediment / ’Jf &7 a;l L,ZOI)/
Dead Plant \/ \/ ’

Aesthetics

Other

Notes: {p,/ul/(fﬁ f; L"f; ﬂ#ﬂ} 7 /H;‘/Zé %‘f%’
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Facility Item

O.K. Routine Urgent

Comments

Water Pools:

(3 Permanent Pool (Retention Basin)

Shallow Marsh (Detention Basin) (3 None, Dry (Detention Basin)

Shoreline Erosion

l/é!/e

v
v

Algae ‘/05 sol, cv//‘/la ,

Trash & Debris v v See Prev Note Deas! woop
Sediment v ;

Aesthetics v’ N /00 / S vns l// /\/ ;

Other /m / /oZ/[fa/e

e af ssvipend.
/

Inflows (Describe Types/Locations): @/'/ﬂ//é 2Erer ©E¢£<7— 32 ”ﬂ(’/>

Condition of Structure \/ OFES @ 762

Erosion v

Trash and Debris v L,

Sediment \/ v’ d‘) SEp (8 /€ ?//@ L

Outlet Protection v g‘:’ § )f ﬁ v-15 FNM"S}/ZG'/
Other

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): ﬂuq.(_ “%(M/&V/ 690 ”C,Mﬂ Cﬂlﬂ

Condition of Structure

Ssptalt (bafed /Py

50;76 ///;0/ R

s
Corrosion \/ V) P)
Trash and Debris / We;f//o/él/éﬁfj/ca r//f%‘o& (ﬁ;ff’/
Sediment \/ < ly 775 ¢/€rl ¥ L jjpr? d7 7
Vegetation () A’z/ 1/€7 /o’ 7[;01’7 /6’5(’ rs
Other

Principal Outlet Struct

ure - Barrel, Conduit, etc. :

D

ne 38 28 Barre/ w) Evo See7m 300

Condition of Structure

Settlement

Trash & Debris

Erosion/Sediment

Outlet Protection

NS

;47::/ wee oF, 0 /L/V/ €

Other

Emergency Spillway (Over

flow):

/0 wpe, 6rAS, /-5

Aeey)

Vi

Vegetation v v v’ C/f' wrdrus) vl lad /e 095 *
Lining v +yt¢ S ”

Erosion \Vd

Trash & Debris v )

Other v

Notes:

Page 2 of 3




Ay
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Facility Item O.K. Routine Urgent

Comments

Nuisance Type Conditions:

Mosquito Breeding ~ {,4//14/4 v
Animal Burrows v’ 77970 €
Gralftiti v Ao € -

Other

Surrounding Perimeter Conditions: /Wﬁ/ﬂéﬂmﬂ )E/;&M l"?ﬁfj

“EtsS /ﬁ’olmgf V2 /94;//'7{;:9/ ‘

Land Uses

‘/

Vegetation

0”1/}7/4/ ﬂrwfn - ?ﬂ}{f" %ﬂ/ f/ ?fj

Trash & Debris v
Aesthetics Mré \/

& oo NAT [/ V/ﬂ;rﬁ €7?77(¢ w?ﬁf:

Access /Maintenance
Roads or Paths

/7/2/% 2, / VE

Other

Remarks: |

o (/%// Yoo W )/a/) [e A pb w7
e 2y o270 5
LAor it

O cleor [/ s #
o Clogr ves, brsh 70

O /¥ e ,7!;_9/ )é

Signature: M%// /t’

Title: ?w; / ééymc’f/ EVYionmr A //W}’/M/

o C(EZY 7(rf€ﬁ¥— A'V./ﬁh om eméwn,é /7/0 /WP}/)% oSy
ta/wadc'/ &,4;/+Nf5/f/)ﬂp; .//,,w/?/{’a

Date: Z/ /%0/

//gj/ﬂ; 47[}///)

;//om%/?///}//;
// Lo/ ;(9 oF, ﬂm‘w%///
O Cfbars ves, brstydobirs from ewfi//m & Z 3 / A ﬂ”f,éﬂ

' re¢ SeS e
° (I\L/;‘iz"/’{/?fé/? (“éec[ 7f/VMP V2% ,”7 Z° 7 on / 70 w!/f
Cavsiw eqs /47/{% /ra FB wrez -3 V) /
1‘/ e/ aa/+ P4 s
o b e ) g I B
’ 50 pown S re2s o //e Y
S il ooy (75 ETTT v —Sorre/
—flp e
o Geop Wﬂf‘(ﬂé ﬂu P/ﬂﬂ”}’ ”l Dume Aser z,&é
Overall Environmental Division Internal Rating: ___ 5 por l"—[ 2!
07—

SWMProg\BMP\ColnspProg\DetRet.wpd
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Date Record Created : WS_BMPNO: .
' \ ? = MAINTENANCE PLAN No CTRL STRUC DESC - Dual Riser

Created By:

SITE AREA aére‘ 4816 CTRL STRUC SIZE inches 66" & 12"

WATERSHE

L e . ' | Tuesday, March 09, 2010
FLAN MO $:53.93 10:02:01 AM

TAXPARCEL (46-4)(5-1B)
PIN NO
CONSTRUCTION DATE

PROJECT NAME
FACILITY LOCATION

CITY-STATE

CURRENT OWNER  St. Georges Hundred Association

OWNERADDRESS  po. Box 379
OWNERADDRESS 2
CITY-STATE-ZIP CODE Williamsburg, VA 23
OWNER PHONE
MAINT AGREEMENT  Yes

EMERG ACTIONPLAN No

GetLastBMPNo |  Return to Me

old BMP TYP
| JCC BMP CODE

POINT VALUE

SVC-DRAIN AREA acres

SERVICE AREA DESCRI

IMPERV AREA acres
RECV STREAM

EXT DET-WQ-CTRL
WTR QUAL VOL acre-ft

CHAN PROT CTRL
CHAN PROT VOL acre-ft

SWI/FLOOD CONTROL
GEOTECH REPORT

Additional Comments:

PRINTED ON ’  |anpuse Limited Residential  OTLT BARRL DESC
onpond
 F2 DryEDuwith forebay

OTLT BARRL SIZE inch
g : EMERG SPILLWAY
DESIGN HW ELEV
PERM POOL ELEV
2.YR OUTFLOW cfs
10-YR OUTFLOW cfs

REC DRAWING
Onsite Lots, Roads & Offsite area

12.57 CONSTR CERTIF
UT of Powhatan Creek

LAST INSP DATE 10/12/2000 Inspected by:

_ INTERNAL RATING 2
MISC/COMMENTS

We p 455. Treats

416 ac offsite/'1 " runoff forent DA.
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CODE COMPLIANCE PLAN REVIEW COMMENTS
ST. GEORGE'S HUNDRED, SECTION 5, PHASE III

PLAN NO. S-64-91
OCTOBER 8, 1991 pel

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

A Subdivision Agreement, with surety, shall be executed with the County
prior to recording lots.

Water and sewer inspection fees shall be paid prior to the issuance of a
Land Disturbing Permit.

As-built drawings shall be provided for the detention basin upon
completion.

A preconstruction conference shall be held on-site between the County, the

Developer, the Project Engineer and the Contractor prior to issuance of a
Land Disturbing Permit.

The Land Disturbing Permit when issued will require construction of the
detention/sediment basin prior to any other construction activities on the
remainder of the project.

Specify that the pipe between SS Nos. 1-6 and the DI located immediately

east of that DI on the opposite side of Wellington Circle will be blocked
and abandoned in place.

The drainage calculations for systems 1 and 2 need to be rerun using as
starting elevation the 10-year storm elevation in the pond of 17.6.

Provide EC-Z matting on both of sides of Rothburg Drive from Station 19+00
to SS Nos. 1-17 and 1-18.

. Modify General Note 2 on Sheet 5 regarding the dam construction to state

that permanent seeding will occur within 7 days not 30 after achieving
final grade.

Provide a map showing the entire drainage area to the basin. Also,
provide the supporting information regarding the predevelopment and

post-development RCN determinations and the times of concentration.

13.

®

. Provide additional supporting documentation regarding the routing of the

2-, 10- and 100-year storms through the pond.

Provide seepage control for the dam, either anti-seep collars or a filter
diaphragm system. The filter system is preferred.

Increase the size of the emergency spillway flume to 20 feet to be
consistent with control section.

Increase the size of the erosion control stone apron at the outlet of the

basin to a minimum of 30 feet long and 18 feet wide. Provide a nonwoven
filter fabric under the stone.
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Vrgf'Provide a 20-foot wide maintenance access easement with a gravel road to

.
J8.

the basin and a 15-foot wide easement from high water around the pond.

An Inspection/Maintenance Agreement must be executed with the County for
the pond prior to final approval.

Modify the note regarding removal of the existing sediment basin to state
that vremoval will not occur until after the new basin has been
constructed, the storm drain modifications have been made diverting most

of the runoff from this basin, and after approval by the Code Compliance
Erosion Control Inspector.

0367C
5194c
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CUSTOMER: 3231410 /7 JOMES CITY COUNTY

DRIGIM: JCO /7 JAMES CITY COUNTY
TRUCH Y 194001 LICENSE:
ROUTE: MO /7 Mon App TRAILER #:
COMMENT: 87 BEORGES 102 PRIDE PROG

COMHODTTY UHIT

NET/TONSRATE

R T R R PRI

Ega
TIME . i@:41 - 18147

B3, s TNYTROMERTAL
o G4py LBE Manual
TRRE: 4345 LBS Manual
Ts 140 LBS '

FRETAX TAY TAX  AMBUNT

a

W ORERATOR: CHR

T
BRIVER: W ral 4
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Randall E. Punchard
Agency Manager
Mid-Atiantic Region
Personal Lines Marketing

229 Charleston Place
Williamsburg, VA 23185

757 565-5790

Fax: 757 565-5794
Randali.E.Punchard@travelers.com
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Monday, February 04, 2002

SUBDIVISION SILTATION

SURETY RELEASED? EXPIRATION |SURETY RELEASED? EXPIRATION | NAME
BOND  $32000 R W |BOND  st2000 R Vi

L/c $24,500 R Vi ‘ BOND  $12000 ™R v

L/C $85,000 ’ L) 42002 | $34,000 "R Vi

e} $85,000 e L] 4/22/2002 ‘ Lic $34,000 R v

uc  $75000 (1 omso02 ‘_L,,/C,, ~ ses000 [

James City County Government - Environmental Division Page 1

Surety by Site Name

ST GEORGE'S HUNDRED - GENERAL

SEILL Plac,e_

Number Listed:

472212002 (p ‘ ST GEORGE'S HUNDRED - SECTION 6

f ST GEORGE'S HUNDRED - SECTION 5 - PHASE 1*
; ST GEORGE'S HUNDRED - SECTION 5 - PHASE 2*
\

ST GEORGE'S HUNDRED - SECTION 5 - PHASE 3 Pt 1))

ST GEORGE'S HUNDRED - SECTION 5 - PHASE 4

6



St. George's Hundred
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AES CONSULTING ENGINEERS
Engineering, Surveying and Planning
5248 Olde Towne Road, Suite 1
WILLIAMSBURG, VIRGINIA 23188

(757) 253-0040
FAX (757) 220-8994

o James Cdy (cunty

LETTER OF TRANSMITTAL

DATE JOB NO.

& 2199 (020(-3

David Meador

FV\VImﬂW\QV\J(O.l Dl\/

WE ARE SENDING YOU %Attached

0 Under separate cover via

'St CGeoroe's Hondredl
Seckin 5 Ph. 3

the following items:

(] Shop drawings ?iPrints [J Pians [J Samples [0 Specifications
[1 Copy of letter [1 Change order d k
COPIES DATE NO. DESCRIPTION , &y e 199T
i 3
l Retord druwing o pond © RECEIVED
55 ENVIRONGENTAL DIVISON
Pcos4
THESE ARE TRANSMITTED as checked below:
'&For approval [0 Approved as submitted [1 Resubmit copies for approval
Wor your use [T Approved as noted O Submit copies for distribution
[J As requested 0 Returned for corrections O Return corrected prints

[ For review and comment |

] FOR BIDS DUE

REMARKS

Aol

COPY TO

[J PRINTS RETURNED AFTER LOAN TO US

Ine 0odidim { dhe dike ppeo
ol duon -budd X
nai Q) Guiehten

ML

SIGNED,

If enclosures are not as noted, kindly notify us at once.
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