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CERTIFICATE OF AUTHENTICITY

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

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

LISTED BELOW.

BMP NUMBER: JROS57

DATE VERIFIED: June 26, 2012

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh

éca/q//a.‘.géuézg,é

LOCATION: WILLIAMSBURG, VIRGINIA
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Stormwater Division

MEMORANDUM

DATE: March 11,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: JRO57
PIN: 3630100023
Subdivision, Tract, Business or Owner

Name (if known): James City County
Property Description: Fire Station Number 5
Site Address: 3201 Monticello Ave
Box 12 Drawer: 7
Agreements: (in file as of scan date) N Book or Doc#: Page:

Comments
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Contents for Stormwater Management Facilities As-built Files

Each file is to contain:

As-built plan

Completed construction certification
Construction Plan

Design Calculations

Watershed Map

Maintenance Agreement
Correspondence with owners
Inspection Records

© o N o @EROBYN

Enforcement Actions
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POND MAINTENANCE RECORD DRAWING OF
JR-057 LOCATED AT FIRE STATION NO. 5
FOR
JCC STORMWATER DIVISION
miLIAM S FELTS JAMES CITY COUNTY EXISTING CONDITIONS VIRGINIA
Lic. No. 3149 DATE: 11/21/16 LandTech Resources, Inc.
11,/21/2016 ig’gf%:ﬁﬁ ENGINEERING & SURVEYING CONSULTANTS
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STORMWATER FACILITY CERTIFICATION:

| HEREBY CERTIFY THAT

WILLIAM_ S FELTS

TO THE BEST OF MY KNOWLEDGE AND

BELIEF THE STORMWATER FACILITIES SHOWN ON THESE DRAWINGS
HAVE BEEN CONSTRUCTED IN ACCORDANCE WITH THE APPROVED
PLANS AND SPECIFICATIONS.

NAME
LIC. NO. 3149
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NAME

11/21/2016
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POND MAINTENANCE RECORD DRAWING OF
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Lic. No. 3149
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DATE: 11/21/16 LandTech Resources, Inc.

ig§i31g{§51 ENGINEERING & SURVEYING CONSULTANTS
CAD File 3925 Midlands Road, Williamsburg, Virginia 23188

Telephone: 757—565—-1677 Fax: 757-565-0782

JR-057 Fire Station No. 5 Asbuilt dwg Web: landtechresources.com
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WILLIAM S. FELTS

JR-057 LOCATED AT FIRE STATION NO. 5

JAMES CITY COUNTY

POND MAINTENANCE RECORD DRAWING OF

FOR

JCC STORMWATER DIVISION

ASBUILT PICTURES VIRGINIA

DATE: 11/21/16

Lic. No. 3149
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BRN REPORTS

2 inch Circular Orifice - 1-yr Storm Event

Project C:\HSS DATA\980440.WBS\2IN-1YR.BRN
Last Revised on Mon Jul 26 13:43:44 1999
Run of Mon Jul 26 13:43:50 1999 (Status = CONVERGED)
Project Contains 4 Paths.
Project Contains 4 Nodes.

Path| Up Stream Node Name |Down Stream Node Name|Path Type

0 | SUBAREA POND DIRECT

1| POND Jl VERT GATE

2|J1 ouT PIPE

3 | POND ouT BREACH
Node Name Node Type

0 | POND POND

1i0U0T STAGING

2 | SUBAREA SUBAREA

3{J1 JUNCTION
Node Name Node Type|Min El. at Hr.|Max El. at Hr.|Flooded

0 | POND POND 54.00 0.00 55.76 16.20|NO

1jouT STAGING 54.00 0.00 54.00 0.00|NO

2 | SUBAREA SUBAREA 58.00 0.00 58.00 0.00|NO

3{J1 JUNCTION 54.00 0.00 54.12 16.20|NO
Node Name Maximum CFS Inflow Maximum CFS Outflow

0| POND 3.56 @ 12.00 Hours 0.13 @ 16.20 Hours

1|o0uT 0.13 @ 16.20 Hours 0.00 @ 0.00 Hours

2 | SUBAREA 3.56 @ 12.00 Hours 3.56 @ 12.00 Hours

3101 0.13 @ 16.20 Hours 0.13 @ 16.20 Hours
2in-1yr.doc JCC Fire Station - 980440 Page 1
PFV The TAF Group July 26, 1999
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Report on Paths of Project 2IN-1YR.

Path...... 000, DIRECT
Upper Node 002, SUBAREA
Lower Node 000, POND

DIRECT.. ———|INPUT ID 918060059
TO CFS.. 0.00
TO CF... 0.00
MAX IN.. 3.56
MIN IN.. 0.00
MAX OUT. 3.56
MIN OUT. 0.00
HW PE/KE NO FWD K.. 0.00
TW PE/KE YES REV K.. 0.00
HW EL... 58.000|FWD X.. 0.00
TW EL... 58.000|REV X.. 0.00
Path...... 001, VERT GATE

Upper Node 000, POND
Lower Node 003, J1

¢/ CREST EL 54.000|INPUT ID 932761166
/ WIDTH. .. 0.167|T0 CFS.. 0.00
v HEIGHT. . 0.167|T0 CF... 0.00
/ORFC C.. 0.600|MAX IN.. 0.13
./ SHAPE... CIRCULAR |MIN IN.. -0.00
FLADPGATE NO MAX OUT. 0.13
HANDLE. . MIN OUT. -0.00
HW PE/KE YES FWD K.. 0.00
TW PE/KE NO REV K.. 0.00
MAX HW.. 58.000|FWD X.. 0.00
MAX TW.. 60.000|REV X. 0.00
2in-1yr.doc JCC Fire Station — 980440 Page 2
PFV The TAF Group July 26, 1999

JRO57_JCC_FIRE_STATION_5 - 013



Ah

Path...... 002, PIPE
Upper Node 003, J1
Lower Node 001, OUT
v LEN, FT. 30.000|INPUT ID 932760978
J‘MANN N.. 0.011(TO CFS.. 0.00
/ RISE, FT 0.500(TO CF... 0.00
V/SPAN, FT 0.500|MAX IN.. 0.13
INLET MIN IN.. 0.00
/ﬁINVERT.. 54 .000|MAX OUT. 0.13
J/ENT KE.. 0.200|MIN OUT. 0.00
OUTLET—
VTNVERT.. 53.700
ENT KE.. 0.200
BW STEPS 0
HW PE/KE NO FWD K.. 0.00
TW PE/KE NO REV K.. 0.00
MAX HW. . 60.000|FWD X.. 0.00
MAX TW.. 60.000|REV X.. 0.00
Path...... 003, BREACH
Upper Node 000, POND
Lower Node 001, OUT
~ TOP EL.. 58.000|INPUT ID 933011024
/hOT EL.. 56.500|T0 CFS.. 0.00
of “BOT W... 2.000|TO CF... 0.00
7 -+ SIDE Z.. 0.333|MAX IN.. 0.00
MIN IN.. 0.00
WEIR C.. MAX OUT. 0.00
VEE C... MIN OUT. 0.00
ORFC C..
TW RATIO
APPROACH
DEPTH. ..
WIDTH. ..
HANDLE. .
HW PE/KE YES FWD K.. 0.00
TW PE/KE NO REV K.. 0.00
MAX HW.. 58.000|FWD X.. 0.00
MAX TW.. 60.000|REV X.. 0.00
2in-1yr.doc JCC Fire Station — 980440
PFV The TAF Group
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(v |0 i
Report on Nodes of Project 2IN-1YR. \\ﬂ- A /L¥L
Y
Node...... 000, POND
TOP EL. .. 58.000|TOP AREA. O0.235[|INPUT ID......uvvvuromnoenenns 933004157
EL....... 57.000|AREA. .... 0.195| [FLOOD ELEVATION REACHED...... NO
EL....... 56.000|AREA..... 0.159}| | INITIAL STAGE ELEVATION...... 54.00
EL....... 55.000|AREA. .... 0.133}| | INITIAL STORAGE, CUBIC FEET.. 0.00
EL....... AREA. .... MAXIMUM STAGE REACHED........ 55.76
EL....... AREA..... MINIMUM STAGE REACHED........ 54.00
EL....... AREA..... MAXIMUM GROSS STORAGE, CF.... 10200.20
EL....... AREA..... MAXIMUM DETENTION STORAGE, CF 10200.20
EL....... AREA..... FINAL STAGE ELEVATION........ 55.57
EL....... AREA..... TIME OF MAXIMUM STAGE, HOURS. 16.20
BOT EL... 54.000|BOT AREA. 0.112} |TIME OF MINIMUM STAGE, HOURS. 0.00
TOP LF... SIDE  $PER
MID LF... BASE %PER PEAK NODAL INTAKE, CFS....... 3.56
BOT LF... TIME OF PEAK INTAKE, HOURS... 12.00
PEAK NODAL OUTPUT, CFS....... 0.13
TIME OF PEAK OUTPUT, HOURS... 16.20
BASE CFS. 0.000|STAGE TO. 54.000}| |POINTS OUT OF TOLERANCE...... 0
X COORD. . Y COORD. . MAXIMUM STAGE ERROR.......... 0.00
Node...... 001, STAGING
FLOOD EL. 60.000|PE TO KE. NO INPUT ID. ot ieeereeennnnnanns 932744287
FLOOD ELEVATION REACHED...... NO
TIME, HRS STAGE EL. INITIAL STAGE ELEVATION...... 54.00
TIME, HRS STAGE EL. INITIAL STORAGE, CUBIC FEET.. 0.00
TIME, HRS STAGE EL. MAXIMUM STAGE REACHED........ 54.00
TIME, HRS STAGE EL. MINIMUM STAGE REACHED........ 54.00
TIME, HRS STAGE EL. MAXIMUM GROSS STORAGE, CF.... 0.00
TIME, HRS STAGE EL. MAXIMUM DETENTION STORAGE, CF 0.00
TIME, HRS STAGE EL. FINAL STAGE ELEVATION........ 54.00
TIME, HRS STAGE EL. TIME OF MAXIMUM STAGE, HOURS. 0.00
TIME, HRS STAGE EL. TIME OF MINIMUM STAGE, HOURS. 0.00
TIME, HRS STAGE EL.
TIME, HRS STAGE EL.
PEAK NODAL INTAKE, CFS....... 0.13
TIME OF PEAK INTAKE, HOURS... 16.20
PEAK NODAL OUTPUT, CFS....... 0.00
TIME OF PEAK OUTPUT, HOURS... 0.00
STAGE TO. 54.000| |POINTS OUT OF TOLERANCE...... 0]
X COORD. . Y COORD. . MAXIMUM STAGE ERROR.......... 0.00
2in-1yr.doc JCC Fire Station — 980440 Page 4
PFV The TAF Group July 26, 1999
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Node...... 002, SUBAREA

FILE NAME 1YR-POST |FLOOD EL. 58.000||INPUT ID.....cttvneencennnnnn 933011011

INPUT ID# 933009271 FLOOD ELEVATION REACHED...... NO

ALT TYPE. RNF0002 INITIAL STAGE ELEVATION...... 58.00

RUN, HRS. 25.000 INITIAL STORAGE, CUBIC FEET.. 0.00

DT, HRS.. 0.500 1 MAXIMUM STAGE REACHED........ 58.00

DATA PTS. 51 ,§5 : MINIMUM STAGE REACHED........ 58.00

STORM. ... SCS_II &é“ MAXIMUM GROSS STORAGE, CF.... 0.00

HOURS.... 24.000 ) MAXIMUM DETENTION STORAGE, CF 0.00

RAINFALL. 2.800 FINAL STAGE ELEVATION........ 58.00

EXCESS. .. 1.973 TIME OF MAXIMUM STAGE, HOURS. 0.00

ACREAGE. . 2.076 TIME OF MINIMUM STAGE, HOURS. 0.00

TC, HRS.. 0.183

TP, HRS.. 12.000

PEAK CFS. 3.560 PEAK NODAIL INTAKE, CFS....... 3.56

ACFT VOL. 0.341 TIME OF PEAK INTAKE, HOURS... 12.00

EXECUTED. YES PEAK NODAL OUTPUT, CFS....... 3.56
TIME OF PEAK OUTPUT, HOURS... 12.00

BASE CFS. 0.000 POINTS OUT OF TOLERANCE...... 0

X COORD. . Y COORD. . MAXIMUM STAGE ERROR.......... 0.00

Node...... 003, JUNCTION

FLOOD EL. 60.000 INPUT ID. .t ietiieneancnennnns 918135315
FLOOD ELEVATION REACHED...... NO
INITIAL STAGE ELEVATION...... 54.00
INITIAL STORAGE, CUBIC FEET.. 0.00
MAXIMUM STAGE REACHED........ 54.12
MINIMUM STAGE REACHED........ 54.00
MAXIMUM GROSS STORAGE, CF.... 0.00
MAXIMUM DETENTION STORAGE, CF 0.00
FINAIL, STAGE ELEVATION........ 54.11
TIME OF MAXIMUM STAGE, HOURS. 16.20
TIME OF MINIMUM STAGE, HOURS. 0.00
PEAK NODAL INTAKE, CFS....... 0.13
TIME OF PEAK INTAKE, HOURS... 16.20
PEAK NODAL OUTPUT, CFS....... 0.13
TIME OF PEAK OUTPUT, HOURS... 16.20

BASE CFS. 0.000 POINTS OUT OF TOLERANCE...... 0

X COORD.. Y COORD.. MAXIMUM STAGE ERROR.......... 0.00

2in-1yr.doc JCC Fire Station - 980440

PFV The TAF Group
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LAR D

TAF GROUP

12703799 FRI 16:14 FAX 757 422 3882

Hydraflow Plan View

of’m

Project file: JCC-East.stm

1 3 (
—{
No. Lines: 3 10-27-1999

§ IDF file: Norfolk.IDF
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1004

TAF GROUP

12703799 FRI 16:14 FAX 757 422 3882

Hydraflow Storm Sewer Inventory Report Page 1
Hne Alignment Flow Data Physical Data Line ID
0.
Dnstr | Line Defl Junc |Known | Dmg | Runoff | infet invert | Line Invert Line Line N J-loss | Infet/
line length | angle | type Q area coeff | time EIDn | slope | ElUp size type | value | coeff | Rim El
No. L) (deg) (cfs) {ac) €) | (min) | (f) (%) ) {in) {n) {K) {m
y i /
1 End 148.0'/ 0.0 Gratev] 0.00 024 0.70'/ 100/ /54.00'/ ) 1.41‘/ 56.09‘/ 12\/ cir~’ 0.013‘/ 1.50‘5 5935 | 8685
2 1 127.0‘/ -85.0 Grate”/ 0.00 0.19‘/ 0.68\/ 10.0‘/ 56.09‘/ 0.40 56.60(/ ,12"\// Cir\/ 0.013 1.00/ 59.80‘/ 87-56
3 1 37.0‘/ 1.0 Hdwl!J 0.00 0.22‘/ 0.58-/ 10.0\/ 5609\/ 1.1 56.50\/ 12 Clr‘/ p.013™~ 1.00 57.50/ 58-56

=

0

Project File: JCC-East.stm

I-D-F File: Norfolk.IDF

Total number of lines: 3

Date; 10-27-1998
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Hydraflow Summary Report Poge 1

Line Line 1D Flow Line Line Invert Invert Line HGL HGL |Minor| Dns
No. rate size length | EL Dn EL Up | slope down up loss | line
{cts) (in) () (f) () (%) U4 {0 { No.
-~ ) S NRC
1 36-85 2.37J 12 c/ 148.0 54.00\/ 56,09f 1.41 56.71*‘/ 0.21 End
2 $7-86 077\, 12 c~/ 127.0“’ 56.09 5660 | 0.402/ | 57.58 57.50/ 001 | 1
3 88-36 0.7V 12 ¢ /| 3ro 56.09\/ 56501/ 1.108‘/ 57.53*/ 57.59* 0.01'-/1
ooV
4,63'
]
1\)\ e
]
A
v

ow 2/7

Project File: JCC-East.stm I-D-F File: Norfolk,IDF I Total No. Linas: 3 Run Date: 10-27-1999

NOTES: ¢ = circular; e = efliptical; b.=hox; Retumn period = 10\<’rs.; * Indicates surcharge.<ondition.

JBOGIPUCC_FIRE_STATION_S - 020 d1o¥n Jdvi 298¢ 22F Lel XV T:9T1 I¥d 66/£0/21



ARV

TAF GROUP

12703799 FRI 16:15 FAX 757 422 3882

.,ta!/

Hydraflow Hydraulic Grade Line Computations ,,9“‘ Page 1
yd

Line |Size | Q Downstream Len / Upstream Check JL | Minor
coeff | loss

Invert HGL | Depth| Area | Vel Vel EGL St Invert H Depth| Area | Vel Vel EGL Sf Ave | Enrgy

elev elev head | elev elev el head | elev &f | loss
(in) | (cfs) i (M () () | {saf) | (fus) | (f) i (@) | () i) (f) | (sqft) | (s} | (ft) (ft) (%) % | e | @

!

1 12 2.37 |54.00 56.71 1.00 (079 [301 {D.14 |56.85 0.442 148;{ 56.09 @ 1.00/ 0.79 |3.01 |[0.14 |57.50 0.442 10442 | 0654 | 1.650 | 0.2%
2 12 077 (5609 |57.58 100 {079 |058 |0.01 |57.59 0.046 | 127 56.60 57.80- 1.ODJ 079 (D98 001 |5761 0.046 | 0.046 | 0.058 {1.00 | 0.01
12 0.76 |56.09 57.58 100 |0.79 086 001 |57.59 0.045 | 37.0 |56.50 .59\ 1.00 {079 (098 (001 5761 0.045 10.045 | 0.017 | 1.00 0.01

2
S

AP e

- i ¢

Project File: JCC-Eaststm

{-D-F File: Norfolk.IDF

Total number of lines: 3

Run Date: 10-27-1939

NOTES: Initial tailwater elevation = 56.71 (ff), * Crown depth assumed., ™ Critical depth assumed.
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g oo7

TAF GROUP

FAX 757 422 3882

12/03/99 FRI 16:15

Hydraflow Plan View

Project file: JCC-West.stm

IDF file: Norfolk.IDF

No. Lines: 3

10-27-1999
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4008

TAF GROUP

12/03/99 FRI 16:15 FAX 757 422 3882

Hydraflow Storm Sewer Inventory Report Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr | Line Defi Junc |[Known | Dmg |Runoff | inlet invert | Line invert Line Line N J-oss i Inlet/
fine iength | angle | type Q area coeff | time E1Dn | slope | ElUp Size type | value | coeff | RImEl
No. ) {deg) (cfs) {ac) €} | {min} | (M) (%) i) (in} (n) (K) {9
P,
/ 60/
1 End 1200~ -5.0 Grate | 0.00 0.15'\/ 0.41‘/ 10.0/ 54.00\/ 2.17 |56 125 Cir ‘/ 0.013‘/ 070~ 60.35“/ §2-51
1 58.0\/ 250 Grate 0.00 0,15\/ 0.62‘/ 10.0\} 56.60 0.52 56.90\/ 12 Cir"/ 0.013\/ 1.25/ 60.15/ /83-82
3 2 770/ 700 Grate | 0.00 0.25"/ 062~/ 10.07 |56.90 | 0.52 57.30-\/ 12\/ cir_/| 0.0134 1.00~|60.60\/] 8453

Project File: JCC-West.stm I-D-F File: Norfolk IDF Total number of lines: 3 Date: 10-27-1998
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Hydraflow Summary Report

Page 4

Line Line iD Flow Line Line Invert invert Line HGL MGL |Minor{ Dns
No. rate size length [ ELDn ELUp | slope down up logss | line

{cfs) {in) {ft) {ft) LY (%) () (ft) {ft) | No.

. / /L
1 $2-81 178 / 12 / 120. 54.00 / SB.SOJ 2.16 56.71§ 57.16&; 0.16 | End
2 83-82 1.43 / 12¢ / 68.0\/ 56.60 / 56.90\/ 0.517‘/ 57.60 57.68 \/ 009 | 1
3 84-83 0.92 12 ¢ 77.0~/ 56.90 57.30“-/ 0.519\/ 57.90 \/ 57.95 005 | 2
1A

Project File: JCC-West.stm I-D-F File: Norfolk.IDF Total No. Lines: 3 Run Date: 10-27-1998
NOTES: ¢ = circular; e = elliptical; b=hox; Retum period= 10 Yis.; * Indicates surchargs.condition.

JBOAYFCC_FIRE_STATION_5 - 024 d00¥9 JVL Z88€ 2T LGL XYV4 9T:9T I¥dd 66/00/21



GULY

TAF GROUP

12/03799 FRI 16:16 FAX 757 422 3882

Hydraflow Hydraulic Grade Line Computations Page 1
Line | Size Q Downstream Len Upstream Check JL | Mipor
coeff | loss
Invert HGL | Depth| Area | Vel Vel EGL Sf Invert HGL | Depth! Area | Vel Vel EGL St Ave | Enrgy
elev elev head | elov eley eley head | elev Sf | loss
(In) | (cts} | (1Y) () (fty | (sqft) | (s) | (I) ® (%) | () () () {f) | (sqft) | (f/s) | () {ft) {%} (%) | (f) {K) )
y
1 12‘{/ 1.76 54.00‘/ 56.71’/ 100 (0.79 {225 {008 |5679 0.245 120“56.60 57.16 056|046 |3.87 [0.23 |[57.40 0.862 {0454 (N/A (070 | 0.16
2 12 1.43 56.60\/ 1.00* {079 {182 |008 |[57.65 0.162 58.0/ §6.90 57.68 078 |D66 |2.19 1007 |57.76 0.180 10.171 [ 0.099 11.25 } 0.09
3 12JO.92 56.90-\A 1.00* {079 [1.17 |[002 {57.92 0067 ;77.0 15730 (67.95 >0.65 054 [1.70 {005 (5788 0.117 10.092 {0071 | 1.00 | 0.05
L bl
L 607
O
N |2 6007 v
OI(«D/&Y
SUedor gt
' D
' ,5 Z ¥ :g 3 ; 5 //
Brrow Lok o
LTY CE[SPREVID
Project File: JCC-West.stm I-D-F File: Norfolk.IDF Total number of iines: 3 Run Date: 10-27-1989
NOTES: Initial tailwater elevation = 56.71 (ft}, * Crown depth assumed., ** Critical depth assumed.
R
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- ._IAMF'< CITY CounlTY FiRE STATionl % 5
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JAMES CITY COUNTY FIRE STATION #35
DITCH CAPACITY AND LINING REQUIREMENTS

® DITCH DRAINING SITE @WEST SIDE
DRAINAGE AREA INTO DITCH = 0.40AC.
Tc=11 MIN.
C=72
I(2 YR) = 4.5 IN/HR
1(10 YR) = 5.7 IN/HR
Q(2 YR) =1.30 CFS
Q(10 YR) = 1.64 CFS
DITCH SIDE SLOPE = 3:1
DITCH LONGITUDINAL SLOPE = .01 FT/FT
DEPTH <2")
N = .05 (VEGETATIVE RETARDANCE C)
MAX PERMISSIBLE VELOCITY = 4 FPS

CAPACITY (10 YR) |
@ Q = 1.64 CFS, DEPTH OF FLOW

VELOCITY (2 YR) |
@ Q= 1.30 CFS, DEPTH OF FLOW = .59’, VELOCITY = 1.27 FPS
1.27 FPS IS LESS THAN MPV OF4FPS  OK

> DIVERSION DITCH @ WEST SIDE
DRAINAGE AREA INTO DITCH = 2.29 AC.
Tc =29.2 MIN.
Cc=.27
12 YR) =2.6 INJHR
1(10 YR) = 3.6 INVHR
Q(2 YR) =1.61 CFS
Q(10 YR) = 2.23 CFS
DITCH SIDE SLOPE = 3:1
DITCH LONGITUDINAL SLOPE = .01 FT/FT
DEPTH VARIES -(75-3)
N =.05 (VEGETATI TARDANCE C)
MAX PERMISSIBLE VELOCITY = 4 FPS

CAPACITY (10 YR)
@ Q=223 CFS, DEPTH OF FLOW @ S

VELOCITY (2 YR)
@ Q= 1.61 CFS, DEPTH OF FLOW = .64’, VELOCITY = 1.31 FPS

1.31 FPS IS LESS THAN MPV OF 4 FPS OK

JRO57_JCC_FIRE_STATION_5 - 028



@E&h Storm Event

BRN REPORTS

Project C:\HSS\980440.WBS\lYR_BOX.BRN
Last Revised on Fri Oct 29 07:45:43 1999
Run of Fri Oct 29 07:45:55 1999 (Status = CONVERGED)
Project Contains 4 Paths.
Project Contains 4 Nodes.

Path| Up Stream Node Name |Down Stream Node Name|Path Type

0 | SUBAREA POND DIRECT

1|POND Jl ORIFICE

2|J1 ouT PIPE

3| POND outT BREACH
Node Name Node Type

0 | POND - POND

1|0UT STAGING

2 | SUBAREA SUBAREA

3|J1 JUNCTION
Node Name Node Type|Min El. at Hr.|Max El. at Hr.|Flooded

0 | POND POND 54.00 0.00 56.40 24.00|NO

i|ouT STAGING 54.00 0.00 54.00 0.00|NO

2 | SUBAREA SUBAREA 58.00 0.00 58.00 0.00|NO

3|J1 JUNCTION 54.00 0.00 54.00 0.00|NO
Node Name Maximum CFS Inflow Maximum CFS Outflow

0 | POND 3.33 @ 12.00 Hours 0.00 @ 0.00 Hours

1jouT 0.00 @ 0.00 Hours 0.00 @ 0.00 Hours

2| SUBAREA 3.33 @ 12.00 Hours 3.33 @ 12.00 Hours

3|J1 0.00 @ 0.00 Hours 0.00 @ 0.00 Hours
1yr.doc JCC Fire Station - 980440 Page 1
PFV The TAF Group November 1, 1999
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Report on Paths of Project 1YR_BOX.

Path...... 000, DIRECT
Upper Node 002, SUBAREA
Lower Node 000, POND

DIRECT.. ~——————|INPUT ID 918060059

TO CFS.. 0.00

TO CF... 0

MAX IN..

MIN IN.. 0.00

MAX OUT. 3.33

MIN OUT. 0.00
HW PE/KE NO FWD K.. 0.00
TW PE/KE YES REV K. 0.00
HW EL...  58.000|FWD X... 0.00
TW EL... 58.000|REV X... 0.00
Path...... 001, ORIFICE P 'V”eﬁ 2
Upper Node 000, POND 4@8 Nﬁlpg
Lower Node 003, J1 o RIoT (o #)’fﬁ

4

CREST EL \{;G.SOOIINP ID 939672956 4 6t o)
LENGTH. . f .50 CFS.. 0.00 Ofe’d
WIDTH. .. 2.500|To0 CF... 0.00 ;570
SHAPE... RECTANGLE|MAX IN.. 0.00
PCT OPEN c‘;z.ooabmm IN.. 0 0Q
WEIR C.. f.zoo MAX OUT.
ORFC C.. 0.600|MIN OUT. 0.00
HANDLE. .
HW PE/KE YES FWD K.. 0.00
TW PE/KE NO REV K.. 0.00
HW EL... 58.000|FWD X.. 0.00
TW EL... 60.000|REV X.. 0.00
1yr.doc JCC Fire Station - 980440 Page 2
PFV The TAF Group November 1, 1999
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Path...... 002, PIPE
Upper Node 003, J1
Lower Node 001, OUT

LEN, FT. é}.ooo INPUT ID 940601389

MANN N.. y.on TO CFS.. 0.00

RISE, FT :}/.soo TO CF... 0.00 9

SPAN, FT “1.500|MAX IN.. 0.00 L |

INLET . MIN IN.. 0.00 gl/

INVERT. . ~/€3.soo MAX OUT. 0.00 ,ﬂ‘ El/

ENT KE.. 0.200|MIN OUT. 0.00 e 7

OUTLET— RT Db ‘

INVERT. . 3.500 FA

ENT KE.. 0.200 A

BW STEPS 0 5%
6\/

HW PE/KE NO FWD K... 0.00

TW PE/KE NO REV K.. 0.00

MAX HW.. 60.000|FWD X.. 0.00

MAX TW.. 60.000|REV X... 0.00

Path...... 003, BREACH

Upper Node 000, POND
Lower Node 001, OUT

TOP EL.. 58.000 | INPUT ID 941201143
BOT EL.. 56.800|TO0 CFS.. 0.00
BOT W... 2.000|TO0 CF... 0.00
SIDE Z.. 3.000|MAX IN.. 0.00
MIN IN.. 0.00
WEIR C.. MAX OUT. 0.00
VEE C... MIN OUT. 0.00
ORFC C..
TW RATIO
APPROACH
DEPTH. ..
WIDTH...
HANDLE. .
HW PE/KE YES FWD K.. 0.00
TW PE/KE NO REV K.. 0.00
MAX HW.. 58.000|FWD X.. 0.00
MAX TW.. 60.000|REV X.. 0.00
1yr.doc JCC Fire Station - 980440 Page 3
PFV The TAF Group November 1, 1999
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Report on Nodes of Project 1YR_BOX.

000, POND//

Node......
TOP EL 58 .\OUO/TOP AREA. 0.235|]INPUT ID....... ..., 933004157
EL....... 57.000|AREA..... 0.195| | FLOOD ELEVATION REACHED...... NO
EL....... 56.000|AREA..... 0.159| | INITIAL STAGE ELEVATION...... 54.00
EL....... 55.000|AREA..... 0.133 ]| |INITIAL STORAGE, CUBIC FEET.. 0.00
EL....... AREA..... MAXIMUM STAGE REACHED........ 56.40\/
EL....... AREA..... MINIMUM STAGE REACHED........ 54.00
EL....... AREA..... MAXIMUM, GROSS STORAGE, CF.... 14791.70
EL....... AREA..... MAXIMUM DETENTION STORAGE, CF 147%1.70
EL....... AREA..... FINAL STAGE ELEVATION........ 56.40
Eh.veonn. AREA..... ‘| |TIME OF MAXIMUM STAGE, HOURS. \/
BOT EL 54.000|BOT AREA 0.112||TIME OF MINIMUM STAGE, HOURS. 0.00
TOP LF... SIDE %PER ‘,/
MID LF... BASE $%PER PEAK NODAL INTAKE, CFS....... @
BOT LF... TIME OF PEAK INTAKE, HOURS... 12.00 ‘V1—
PEAK NODAL OUTPUT, CFS....... G0’
TIME OF PEAK OUTPUT, HOURS... 0.00
BASE CFS. 0.000|STAGE TO. 54.000| | POINTS OUT OF TOLERANCE...... 0
X COORD.. Y COORD.. MAXIMUM STAGE ERROR.......... 0.00
Node...... 001, STAGING
FLOOD EL. 60.000|PE TO KE. NO INPUT ID....'v'eieneenennnanns 932744287
FLOOD ELEVATION REACHED...... NO
TIME, HRS STAGE EL. INITIAL STAGE ELEVATION...... 54.00
TIME, HRS STAGE EL. INITIAL STORAGE, CUBIC FEET.. 0.00
TIME, HRS STAGE EL. MAXIMUM STAGE REACHED........ 54.00
TIME, HRS STAGE EL. MINIMUM STAGE REACHED........ 54.00
TIME, HRS STAGE EL. MAXIMUM GROSS STORAGE, CF.... 0.00
TIME, HRS STAGE EL. MAXIMUM DETENTION STORAGE, CF 0.00
TIME, HRS STAGE EL. FINAL STAGE ELEVATION........ 54.00
TIME, HRS STAGE EL. TIME OF MAXIMUM STAGE, HOURS. 0.00
TIME, HRS STAGE EL. TIME OF MINIMUM STAGE, HOURS. 0.00
TIME, HRS STAGE EL.
TIME, HRS STAGE EL.
PEAK NODAL INTAKE, CFS....... 0.00
TIME OF PEAK INTAKE, HOURS... 0.00
PEAK NODAIL, OUTPUT, CFS....... 0.00
TIME OF PEAK OUTPUT, HOURS... 0.00
STAGE TO. 54.000] |POINTS OUT OF TOLERANCE...... ]
X COORD.. Y COORD.. MAXIMUM STAGE ERROR.......... 0.00
1yr.doc JCC Fire Station - 980440 Page 4
PFV The TAF Group November 1, 1999
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FILE NAME 1_POST FLOOD EL. S58.000]|INPUT ID.......tceteeecncanan 940342494
INPUT ID# 939672576 FLOOD ELEVATION REACHED......
ALT TYPE. RNF0002 INITIAL STAGE ELEVATION...... 58.00
RUN, HRS. 25.500 INITIAL STORAGE, CUBIC FEET.. 0.00
DT, HRS.. 0.500 MAXIMUM STAGE REACHED........ 58.00
DATA PTS. 52 MINIMUM STAGE REACHED........ 58.00
STORM.... SCS_II MAXIMUM GROSS STORAGE, CF.... 0.00
HOURS.... 24.000 MAXIMUM DETENTION STORAGE, CF 0.00
RAINFALL. 2.800 FINAL STAGE ELEVATION........ 58.00
EXCESS... 1.973 TIME OF MAXIMUM STAGE, HOURS. 0.00
ACREAGE. . 2.076 TIME OF MINIMUM STAGE, HOURS. 0.00
TC, HRS.. 0.333
TP, HRS.. 12.000
PEAK CFS. 3.334 PEAK NODAL INTAKE, CFS....... 3.33
ACFT VOL. 0.341 TIME OF PEAK INTAKE, HOURS... 12.00
EXECUTED. YES PEAK NODAL OUTPUT, CFS....... 3.33
TIME OF PEAK OUTPUT, HOURS... 12.00
BASE CFS. 0.000 POINTS OUT OF TOLERANCE...... 0
X COORD. . Y COORD. . MAXIMUM STAGE ERROR.......... 0.00
Node...... 003, JUNCTION
FLOOD EL 60.000 INPUT ID....ccetcoeesonncnsos 918135315
FLOOD ELEVATION REACHED......
INITIAL STAGE ELEVATION...... 54.00
INITIAL STORAGE, CUBIC FEET.. 0.00
MAXIMUM STAGE REACHED........ 54.00
MINIMUM STAGE REACHED........ 54.00
MAXIMUM GROSS STORAGE, CF.... 0.00
MAXIMUM DETENTION STORAGE, CF 0.00
FINAL STAGE ELEVATION........ 54.00
TIME OF MAXIMUM STAGE, HOURS. 0.00
TIME OF MINIMUM STAGE, HOURS. 0.00
PEAK NODAL INTAKE, CFS....... 0.00
TIME OF PEAK INTAKE, HOURS... 0.00
PEAK NODAL OUTPUT, CFS....... 0.00
TIME OF PEAK OUTPUT, HOURS... 0.00
BASE CFS. 0.000 POINTS OUT OF TOLERANCE...... 0
X COORD. . Y COORD. . MAXIMUM STAGE ERROR.......... 0.00
1yr.doc JCC Fire Station - 980440 Page 5
PFV The TAF Group November 1, 1999
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Post-Development Subarea Runoff Hydrograph - 1 Year Storm Event

BRN REPORTS

UNIT HYDROGRAPH FILE......... SCS_484 FILE.... 1_POST
TOTAL DRAINAGE AREA, ACRES... 2.0756\/’ INPUT ID 939672576
WEIGHTED SCS CURVE NUMBER.... 92.0\// TYPE.... RNF0002
INITIAL ABSTRACTION FACTOR... 0.2 RUN, HRS 25.5
TIME OF CONCENTRATION, HOURS. 0.333333 DT, HRS. 0.5
DATA PTS 52 J/
STORM... SCS_II
DURATION 24.0
RAINFALL 2.8
EXCESS.. 1.9728315
ACREAGE. 2.0756
TC, HRS. 0.333333
TP, HRS. 12.0 )
PEAK CFS 3.3340137 IWNFvO¥
ACFT VOL 0.341347
READY... YES
CFS TOL. 0.001
HRS TOL. 0.01
Data Time Rainfall| Excess Raw Final
Pt # Hours Inches Inches CFS Load|CFS Runoff
0 0.000 0.0000 0.0000 0.000 0.0000
1 0.500 0.0140 0.0000 0.000 0.0000
2 1.000 0.0308 0.0000 0.000 0.0000
3 1.500 0.0476 0.0000 0.000 0.0000
4 2.000 0.0616 0.0000 0.000 0.0000
5 2.500 0.0812 0.0000 0.000 0.0000
6 3.000 0.0980 0.0000 0.000 0.0000}
7 3.500 0.1176 0.0000 0.003 0.0000
8 4.000 0.1344 0.0000 0.008 0.0000
9 4.500 0.1568 0.0000 0.016 0.0000
10 5.000 0.1792 0.0000 0.021 0.0000
11 5.500 0.2016 0.0000 0.027 -32.0003
12 6.000 0.2240 0.0000 0.032 0.0000
13 6.500 0.2520 0.0000 0.052 0.0000
14 7.000 0.2800 0.0000 0.055 0.0000
15 7.500 0.3080 0.0000 0.076 0.0000
16 8.000 0.3360 0.0000 0.096 0.0000
17 8.500 0.3752 0.0000 0.136 0.0000
18 9.000 0.4116 0.0000 0.203 0.0000
19 9.500 0.4564 0.0000 0.351 0.0000
20 10.000 0.5068 0.0000 3.566 0.0000
21 10.500 0.5712 0.0000 0.753 0.0000
22 11.000 0.6580 0.0000 0.392 0.0000
23 11.500 0.7924 0.0000 0.288 0.0000
24 12.000 1.8564 0.0000 0.225 0.0000
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BRN REPORTS
10/YEAR Storm Event

Project C:\HSS\980440.WBS\10YR BOX.BRN
Last Revised on Fri Oct 29 07:46:14 1999
Run of Fri Oct 29 07:46:19 1999 (Status = CONVERGED)
Project Contains 4 Paths.
Project Contains 4 Nodes.

Path| Up Stream Node Name |Down Stream Node Name|Path Type

0| SUBAREA POND DIRECT

1|POND Jl ORIFICE

2|J1 ouT PIPE

3| POND ouT BREACH
Node Name: Node Type

0| POND POND

l1{ouT STAGING

2| SUBAREA SUBAREA

3|J1 JUNCTION
Node Name Node Type{Min El. at Hr.|Max El. at Hr.|Flooded

0| POND POND 54.00 0.00 @p 12.40|NO

ijour STAGING 54.00 0.00 54.00 0.00|NO

2 | SUBAREA SUBAREA 58.00 0.00 58.00 0.00|NO

3101 JUNCTION 54.00 0.00 54.38 12.40|NO
Node Name Maximum CFS Inflow Maximum CFS Outflow

ow/

0| ponD 6.84 @ 12.00 Hours| 2.99 @ 12.40 Hours| ®VTF®

1jouT 2.99 @ 12.40 Hours 0.00 @ 0.00 Hours

2|suBaRrEa 6.84 @ 12.00 Hours| 6.84 @ 12.00 Hours| INFLOV

3|J1 2.99 @ 12.40 Hours 2.99 @ 12.40 Hours
10yr.doc JCC Fire Station - 980440 Page 1
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Report on Paths of

Project 10YR_BOX.

Path...... 000, DIRECT
Upper Node 002, SUBAREA
Lower Node 000, POND

DIRECT.. INPUT ID 918060059
TO CFS.. 0.00
TO CF... 0.00
MAX IN,, 6.84
MIN IN,. 0.00
MAX OUT. 6.84
MIN OUT. 0.00
HW PE/KE NO FWD K... 0.00
TW PE/KE YES REV K... 0.00
HW EL... 58.000|FWD X... 0.00
TW EL... 58.000]|REV X... 0.00
Path...... 001, ORIFICE L
Upper Node 000, POND L}ﬂ

Lower Node 003, J1

CREST EL f§§a500

LENGTH. . .500
WIDTH... .500
SHAPE. .. RECTANGLE
PCT OPEN 55.000
WEIR C.. :%.200
ORFC C.. .600
HANDLE. .

INPUT ID 939672956

TO CFS.. 0.00
TO CF... 0.00
MAX IN.. 2.99
MIN IN.. 0.00
MAX OUT. 2.99
MIN OUT. 0.00

cll?'f‘

HW PE/KE YES FWD K.. 0.00
TW PE/KE NO REV K.. 0.00
HW EL... 58.000|FWD X.. 0.00
TW EL... 60.000|REV X.. 0.00
10yr.doc
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Lower Node 00}, ouT

. 002, PIPE
Upper Node 003, J1

JCC Fire Station - 980440

LEN, FT. fépcooo INPUT ID 940601480

MANN N.. )94011 TO CFS.. 0.00

RISE, FT ;%4500 TO CF... 0.00

SPAN, FT .500|MAX IN.. 2.99

INLET— MIN IN.. 0.00

INVERT.. MAX OUT. 2.99

ENT KE.. 0.200|MIN OUT. 0.00

OUTLET—

INVERT..

ENT KE.. 0.200

BW STEPS 0

HW PE/KE NO FWD K... 0.00

TW PE/KE NO REV K... 0.00

MAX HW.. 60.000|FWD X... 0.00

MAX TW.. 60.000|REV X... 0.00

Path...... 003, BREACH 9

Upper Node 000, POND é;. ¢

Lower Node 001, OUT

TOP EL.. 58.000|INPUT ID 941201174

BOT EL.. 56.800{T0 CFS.. 0.00

BOT W... 2.000|TO CF... 0.00

SIDE Z.. 3.000|MAX IN.. 0.00
MIN IN.. 0.00

WEIR C.. MAX OUT. 0.00

VEE C... MIN OUT. 0.00

ORFC C..

TW RATIO

APPROACH

DEPTH...

WIDTH...

HANDLE. .

HW PE/KE YES FWD K... 0.00

TW PE/KE NO REV K... 0.00

MAX HW.. 58.000|FWD X... 0.00

MAX TW.. 60.000|REV X... 0.00
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Report on Nodes of Project 10YR_BOX.

Node...... 000, POND
TOP EL... 58.000|TOP AREA. 0.235]JINPUT ID....c.vceennancannnns 933004157
EL....... 57.000|AREA..... 0.195] |FLOOD ELEVATION REACHED...... NO
EL....... 56.000|AREA..... 0.159| | INITIAL STAGE ELEVATION...... 54.00
EL....... 55.000|AREA..... 0.133]| |INITIAL STORAGE, CUBIC FEET,.
EL....... AREA..... MAXIMUM STAGE REACHED........
EL....... AREA..... MINIMUM STAGE REACHED........ 54.00
EL....... AREA..... MAXIMUM GROSS STORAGE, CF.... 17163.40
EL....... AREA..... MAXIMUM DETENTION STORAGE, CF 17163.40
EL....... AREA..... FINAL STAGE ELEVATION........ 56.52
EL....... AREA..... TIME OF MAXIMUM STAGE, HOURS. 12.40
BOT EL... 54.000|BOT AREA. 0.112| |TIME OF MINIMUM STAGE, HOURS. 0.00
TOP LF... SIDE $PER
MID LF... BASE %PER PEAK NODAL INTAKE, CFS....... ”/
BOT LF... TIME OF PEAK INTAKE, HOURS... 12,06
- PEAK NODAL OUTPUT, CES....... (.93 ovT
TIME OF PEAK OUTPUT, HOURS... .40
BASE CFS. 0.000|STAGE TO. 54.000]| | POINTS OUT OF TOLERANCE...... 0
X COORD.. Y COORD.. MAXIMUM STAGE ERROR.......... 0.00
Node...... 001, STAGING
FLOOD EL. 60.000|PE TO KE. NO INPUT ID..vcuienensccnseacanaa 932744287
FLOOD ELEVATION REACHED...... NO
TIME, HRS STAGE EL. INITIAL STAGE ELEVATION...... 54.00
TIME, HRS STAGE EL. INITIAL STORAGE, CUBIC FEET.. 0.00
TIME, HRS STAGE EL. MAXIMUM STAGE REACHED........ 54.00
TIME, HRS STAGE EL. MINIMUM STAGE REACHED........ 54.00
TIME, HRS STAGE EL. MAXIMUM GROSS STORAGE, CF.... 0.00
TIME, HRS STAGE EL. MAXIMUM DETENTION STORAGE, CF 0.00
TIME, HRS STAGE EL. FINAL STAGE ELEVATION........ 54.00
TIME, HRS STAGE EL. TIME OF MAXIMUM STAGE, HOURS. 0.00
TIME, HRS STAGE EL. TIME OF MINIMUM STAGE, HOURS. 0.00
TIME, HRS STAGE EL.
TIME, HRS STAGE EL.
PEAK NODAL INTAKE, CFS....... 2.99
TIME OF PEAK INTAKE, HOURS... 12.40
PEAK NODAL OUTPUT, CFS....... 0.00
TIME OF PEAK OUTPUT, HOURS... 0.00
STAGE TO. 54.000]| |POINTS OUT OF TOLERANCE...... 0
X COORD.. Y COORD.. MAXIMUM STAGE ERROR.......... 0.00
10yr.doc JCC Fire Station - 980440 Page 4
PFV The TAF Group November 1, 1999

JRO57_JCC_FIRE_STATION_5 - 041



Node...... 002, SUBAREA

FILE NAME 10 POST FLOOD EL. 58.000|]INPUT ID. ...t eseceeesnnons 940342458

INPUT ID# 939672853 FLOOD ELEVATION REACHED......

ALT TYPE. RNF0002 INITIAL STAGE ELEVATION...... 58.00

RUN, HRS. 25.500 INITIAL STORAGE, CUBIC FEET.. 0.00

DT, HRS.. 0.500 MAXIMUM STAGE REACHED........ 58.00

DATA PTS. 52 MINIMUM STAGE REACHED........ 58.00

STORM.... SCS II MAXIMUM GROSS STORAGE, CF.... 0.00

HOURS.... 24.000 MAXIMUM DETENTION STORAGE, CF 0.00

RAINFALL. 5.040 FINAL STAGE ELEVATION........ 58.00

EXCESS... 4.128 TIME OF MAXIMUM STAGE, HOURS. 0.00

ACREAGE. . 2.076 TIME OF MINIMUM STAGE, HOURS. 0.00

TC, HRS.. 0.333

TP, HRS.. 12.000

PEAK CFS. 6.839 PEAK NODAL INTAKE, CFS....... 6.84

ACFT VOL. 0.714 TIME OF PEAK INTAKE, HOURS... 12.00

EXECUTED. YES PEAK NODAL OUTPUT, CFS....... 6.84

— TIME OF PEAK OUTPUT, HOURS... 12.00

BASE CFS. 0.000 POINTS OUT OF TOLERANCE...... 0

X COORD.. Y COORD.. MAXIMUM STAGE ERROR.......... 0.00

Node...... 003, JUNCTION

FLOOD EL. 60.000 INPUT ID..ceveceeccoonnancnne 918135315
FLOOD ELEVATION REACHED......
INITIAL STAGE ELEVATION...... 54.00
INITIAL STORAGE, CUBIC FEET.. 0.00
MAXIMUM STAGE REACHED........ 54.38
MINIMUM STAGE REACHED,........ 54.00
MAXIMUM GROSS STORAGE, CF.... 0.00
MAXIMUM DETENTION STORAGE, CF 0.00
FINAL STAGE ELEVATION........ 54.01
TIME OF MAXIMUM STAGE, HOURS. 12.40
TIME OF MINIMUM STAGE, HOURS. 0.00
PEAK NODAL INTAKE, CFS....... 2.99
TIME OF PEAK INTAKE, HOURS... 12.40
PEAK NODAL OUTPUT, CFS....... 2.99
TIME OF PEAK OUTPUT, HOURS... 12.40

BASE CFS. 0.000 POINTS OUT OF TOLERANCE...... 0

X COORD.. Y COORD.. MAXIMUM STAGE ERROR.......... 0.00
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BRN REPORTS
Post-Development Subarea Runoff Hydrograph - 10 Year

Storm Event

UNIT HYDROGRAPH FILE......... SCS_484 FILE.... 10_POST
TOTAL DRAINAGE AREA, ACRES... 2.0756 INPUT ID 941553431
WEIGHTED SCS CURVE NUMBER.... 92.0 TYPE.... RNF0002
INITIAL ABSTRACTION FACTOR... 0.2 RUN, HRS 25.5
TIME OF CONCENTRATION, HOURS. 0.333333 DT, HRS. 0.5
DATA PTS 52
STORM... SCS_II
DURATION 24.0
RAINFALL 5.04
EXCESS.. 4.1283541
ACREAGE. 2.0756 )
TC, HRS. 0.333333 (?Omm'
TP, HRS. 12.0
PERK CFS 6.8391414
ACFT VOL 0.714313
READY... YES
CFS TOL. 0.001
HRS TOL. 0.01
Data Time Rainfall| Excess Raw Final
Pt # Hours Inches Inches CFS Load|CFS Runoff
0 0.000 0.0000 0.0000 0.000 0.0000
1 0.500 0.0252 0.0000 0.000 0.0000
2 1.000 0.0554 0.0000 0.000 0.0000
3 1.500 0.0857 0.0000 0.000 0.0000
4 2.000 0.1109 0.0000 0.000 0.0000
5 2.500 0.1462 0.0000 0.000 0.0000
6 3.000 0.1764 0.0000 0.000 0.0000
7 3.500 0.2117 0.0016 0.007 0.0061
8 4.000 0.2419 0.0049 0.014 0.0135
9 4.500 0.2822 0.0120 0.030 0.0285
10 5.000 0.3226 0.0217 0.041 0.0398
11 5.500 0.3629 0.0337 0.050 0.0497
12 6.000 0.4032 0.0478 0.059 0.0584
13 6.500 0.4536 0.0681 0.085 0.0828
14 7.000 0.5040 0.0908 0.095 0.0945
15 7.500 0.5544 0.1158 0.105 0.1039
16 8.000 0.6048 0.1428 0.113 0.1123
17 8.500 0.6754 0.1834 0.170 0.1660
18 9.000 0.7409 0.2238 0.169 0.1691
19 9.500 0.8215 0.2764 0.220 0.2168
20 10.000 0.9122 0.3390 0.262 0.2591
21 10.500 1.0282 0.4233 0.353 0.3463
22 11.000 1.1844 0.5431 0.501 0.45907
23 11.500 1.4263 0.7392 0.820 0.7977
24 12.000 3.3415 2.4853 7.307 6.8391
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3.6714
3.7155
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3.9512
3.9807
4.0102
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1.454 1.8771
0.751 0.8063
0.550 0.5650
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0.000 0.0000
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100 YEAR Storm Event

BRN REPORTS

Project C:\HSS5\980440.WBS\100_BOX.BRN
Last Revised on Fri Oct 29 07:46:33 1999
Run of Fri Oct 29 07:46:37 1999 (Status CONVERGED)
Project Contains 4 Paths.
Project Contains 4 Nodes.
Path| Up Stream Node Name |Down Stream Node Name]|Path Type
0| SUBAREA POND DIRECT
1| POND Jl ORIFICE
2131 ouT PIPE
3| POND ouT BREACH
Node Name. Node Type
0| POND POND
ljour STAGING
2| SUBAREA SUBAREA EL,
3|o1 JUNCTION . ‘ N
Node Name Node Type|Min El. at Hr.|Max El. at Hr.|Flooded
0| poND POND 54.00 0.00| (56.9# 12.10(NO
1]ouT STAGING 54.00 0.00 54.00 0.00]NO
2| SUBAREA SUBAREA 58.00 0.00 58.00 0.00|NO
3|01 JUNCTION 54.00 0.00 55.13 12.10|NO
Node Name Maximum CFS Inflow Maximum CFS Outflow »
O0lpoOND 10.92 @ 12.00 Hours 9.87 @ 12.10 Hours beFto'J
ljouT 9.86 @ 12.10 Hours 0.00 @ 0.00 Hours
2| suBarea 10.92 @ 12.00 Hours| 10.92 @ 12.00 Hours| |wFLow
3(J1 9.49 @ 12.10 Hours 9.48 @ 12.10 Hours
o8y,
4"’ L
gl
B
100yr.doc JCC Fire Station - 980440 Page 1
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Report on Paths of

Project 100_BOX.

Path...... 000, DIRECT

Upper Node 002, SUBAREA

Lower Node 000, POND

DIRECT.. INPUT ID 918060059
TO CFS.. 0.00
TO CF... 0.00
MAX IN.. 10.92
MIN IN.. 0.00
MAX OUT. 10.92
MIN OUT. 0.00

HW PE/KE NO FWD K... 0.00

TW PE/KE YES REV K... 0.00

HW EL... 58.000{FWD X... 0.00

TW EL... 58.000]|REV X... 0.00

Path...... 001, ORIFICE

Upper Node 0

00, POND

JCC Fire Station - 980440

Lower Node 003, J1

CREST EL 56.500{INPUT ID 939673236
LENGTH. . 2.500|TO CFS.. 0.00
WIDTH... 2.500|T0 CF... 0.00
SHAPE... RECTANGLE |MAX IN.. 9.49
PCT OPEN 55.000|MIN IN.. 0.00
WEIR C.. 3.200|MAX OUT. 9.49
ORFC C.. 0.600|MIN OUT. 0.00
HANDLE. .

HW PE/KE YES FWD K... 0.00
TW PE/KE NO REV K... 0.00
HW EL... 58.000]|FWD X... 0.00
TW EL... 60.000{REV X... 0.00
100yr.doc
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Path...... 002, PIPE
Upper Node 003, J1
Lower Node 001, OUT

LEN, FT. 30.000|INPUT ID 940611662
MANN N.. 0.011|TO CFS.. 0.00
RISE, FT 1.500|T0 CF... 0.00
SPAN, FT 1.500fMAX IN.. 9.48
INLET MIN IN.. 0.00
INVERT.. 53.500|MAX OUT. 9.48
ENT KE.. 0.200|MIN OUT. 0.00
OUTLET—= e

INVERT.. 53.500

ENT KE.. 0.200

BW STEPS 0

HW PE/KE NO FWD K.. 0.00
TW PE/KE NO REV K... 0.00
MAX HW.. 60.000|FWD X... 0.00
MAX TW.. 60.000|REV X... 0.00
Path...... 003, BREACH

Upper Node 000, POND
Lower Node 001, OUT

TOP EL.. 58.000|INPUT ID 941201193
BOT EL.. 56.800|TO0 CFS.. 0.00
BOT W... 2.000|TO CF... 0.00
SIDE Z.. 3.000|MAX IN.. 0.38
MIN IN.. 0.00
WEIR C.. MAX OUT. 0.38
VEE C... MIN OUT. 0.00
ORFC C..
TW RATIO
APPROACH
DEPTH...
WIDTH...
HANDLE. .
HW PE/KE YES FWD K.. 0.00
TW PE/KE NO REV K.. 0.00
MAX HW.. 58.000|FWD X.. 0.00
MAX TW.. 60.000|REV X.. 0.00
100yr.doc JCC Fire Station - 980440 Page 3
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Report on Nodes of Project 100_BOX.

Node...... 000, POND
TOP EL... 58.000|TOP AREA. 0.235}|INPUT ID.....evveeernnanennnn 933004157
EL....... 57.000|AREA..... 0.195]| |FLOOD ELEVATION REACHED...... NO
EL....... 56.000|AREA..... 0.159| |INITIAL STAGE ELEVATION...... 54.00
EL....... 55.000|AREA..... 0.133||INITIAL STORAGE, CUBIC FEET,. 0.00
EL....... AREA..... MAXIMUM STAGE REACHED........ 56.94
EL....... AREA..... MINIMUM STAGE REACHED........ 54.00
EL....... AREA..... MAXIMUM GROSS STORAGE, CF.... 18978.70
EL....... AREA..... MAXIMUM DETENTION STORAGE, CF 18978.70
EL....... AREA..... FINAL STAGE ELEVATION........ 56.52
EL....... AREA..... TIME OF MAXIMUM STAGE, HOURS. 12.10
BOT EL... 54.000|BOT AREA. 0.112}| |TIME OF MINIMUM STAGE, HOURS. 0.00
TOP LF... SIDE %PER
MID LF... BASE %PER PEAK NODAL INTAKE, CFS....... 10.92
BOT LF... TIME OF PEAK INTAKE, HOURS... 12.00
T PEAK NODAL OUTPUT, CFS....... 9.87
TIME OF PEAK OUTPUT, HOURS... 12.10
BASE CFS. 0.000|STAGE TO. 54.000| | POINTS OUT OF TOLERANCE...... 0
X COORD.. Y COORD.. MAXIMUM STAGE ERROR.......... 0.00
Node...... 001, STAGING
FLOOD EL. 60.000|PE TO KE. NO INPUT ID....veevesecansnnansns 932744287
FLOOD ELEVATION REACHED...... NO
TIME, HRS STAGE EL. INITIAL STAGE ELEVATION,..... 54.00
TIME, HRS STAGE EL. INITIAL STORAGE, CUBIC FEET,. 0.00
TIME, HRS STAGE EL, MAXIMUM STAGE REACHED........ 54.00
TIME, HRS STAGE EL. MINIMUM STAGE REACHED........ 54.00
TIME, HRS STAGE EL. MAXIMUM GROSS STORAGE, CF.... 0.00
TIME, HRS STAGE EL. MAXIMUM DETENTION STORAGE, CF 0.00
TIME, HRS STAGE EL. FINAL STAGE ELEVATION........ 54.00
TIME, HRS STAGE EL. TIME OF MAXIMUM STAGE, HOURS. 0.00
TIME, HRS STAGE EL. TIME OF MINIMUM STAGE, HOURS. 0.00
TIME, HRS STAGE EL.
TIME, HRS STAGE EL.
PEAK NODAL INTAKE, CFS....... 9.86
TIME OF PEAK INTAKE, HOURS... 12.10
PEAK NODAL OUTPUT, CFS....... 0.00
TIME OF PEAK OUTPUT, HOURS... 0.00
STAGE TO. 54.000| | POINTS OUT OF TOLERANCE...... 0
X COORD.. Y COORD.. MAXIMUM STAGE ERROR.......... 0.00
100yr.doc JCC Fire Station - 980440 Page 4
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Node...... 002, SUBAREA

FILE NAME 100 POST |FLOOD EL. 58.000|JINPUT ID.....viieeeeeooeennns 939673117

INPUT ID# 939673090 FLOOD ELEVATION REACHED...... NO

ALT TYPE. RNF0002 INITIAL STAGE ELEVATION...... 58.00

RUN, HRS. 25.500 INITIAL STORAGE, CUBIC FEET.. 0.00

DT, HRS.. 0.500 MAXIMUM STAGE REACHED........ 58.00

DATA PTS. 52 MINIMUM STAGE REACHED........ 58.00

STORM.... SCS II MAXIMUM GROSS STORAGE, CF.... 0.00

HOURS.... 24.000 MAXIMUM DETENTION STORAGE, C 0.00

RAINFALL. 7.680 FINAL STAGE ELEVATION........ 58.00

EXCESS... 6.727 TIME OF MAXIMUM STAGE, HOURS. 0.00

ACREAGE. . 2.076 TIME OF MINIMUM STAGE, HOURS. 0.00

TC, HRS.. 0.333

TP, HRS.. 12.000

PEAK CFS. 10.915 PEAK NODAL INTAKE, CFS....... 10.92

ACFT VOL. 1.164 TIME OF PEAK INTAKE, HOURS... 12.00

EXECUTED. YES PEAK NODAL OUTPUT, CFS....... 10.92

— TIME OF PEAK OUTPUT, HOURS... 12.00

BASE CFS. 0.000 POINTS OUT OF TOLERANCE...... 0

X COORD.. Y COORD.. MAXIMUM STAGE ERROR.......... 0.00

Node...... 003, JUNCTION

FLOOD EL. 60.000 INPUT ID...ctieeeeccescnnnnocna 918135315
FLOOD ELEVATION REACHED...... NO
INITIAL STAGE ELEVATION...... 54.00
INITIAL STORAGE, CUBIC FEET.. 0.00
MAXIMUM STAGE REACHED,....... 55.13
MINIMUM STAGE REACHED........ 54.00
MAXIMUM GROSS STORAGE, CF.... 0.00
MAXIMUM DETENTION STORAGE, CF 0.00
FINAL STAGE ELEVATION........ 54.02
TIME OF MAXIMUM STAGE, HOURS. 12.10
TIME OF MINIMUM STAGE, HOURS. 0.00
PEAK NODAL INTAKE, CFS....... 9.49
TIME OF PEAK INTAKE, HOURS... 12.10
PEAK NODAL OUTPUT, CFS....... 9.48
TIME OF PEAK OUTPUT, HOURS... 12.10

BASE CFS. 0.000 POINTS OUT OF TOLERANCE...... 0

X COORD.. Y COORD. . MAXIMUM STAGE ERROR.......... 0.00

100yr.doc JCC Fire Station - 980440 Page 5
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Post-Development Subarea Runoff Hydrograph - 100 Year Storm Event

BRN REPORTS

UNIT HYDROGRAPH FIIE......... SCS_484 FILE.... 100_POST
TOTAL DRAINAGE AREA, ACRES... 2.0756 INPUT ID 939673090
WEIGHTED SCS CURVE NUMBER.... 92.0 TYPE.... RNF0002
INITIAL ABSTRACTION FACTOR... 0.2 RUN, HRS 25.5
TIME OF CONCENTRATION, HOURS. 0.333333 DT, HRS. 0.5
DATA PTS 52
STORM... SCS_II
DURATION 24.0
RAINFALL 7.68
EXCESS.. 6.7268004
ACREAGE. 2.0756
TC, HRS. 0.333333
TP, HRS. 12.0
PEAK CFS 10.915117
ACFT VOL 1.1639147
READY... YES
CFS TOL. 0.001
HRS TOL. 0.01
Data Time Rainfall| Excess Raw Final
Pt # Hours Inches Inches CFS Load|CFS Runoff
0 0.000 0.0000 0.0000 0.000 0.0000
1 0.500 0.0384 0.0000 0.000 0.0000
2 1.000 0.0845 0.0000 0.000 0.0000
3 1.500 0.1306 0.0000 0.000 0.0000
4 2.000 0.1690 0.0000 0.000 0.0000
5 2.500 0.2227 0.0026 0.011 0.0101
6 3.000 0.2688 0.0093 0.028 0.0270
7 3.500 0.3226 0.0217 0.052 0.0501
8 4.000 0.3686 0.0356 0.058 0.0578
9 4.500 0.4301 0.0583 0.095 0.0922
10 5.000 0.4915 0.0850 0.112 0.1105
11 5.500 0.5530 0.1151 0.126 0.1250
12 6.000 0.6144 0.1481 0.138 0.1374
13 6.500 0.6912 0.1929 0.188 0.1841
14 7.000 0.7680 0.2411 0.202 0.2007
15 7.500 0.8448 0.2922 0.214 0.2129
16 8.000 0.9216 0.3457 0.224 0.2232
17 8.500 1.0291 0.4240 0.328 0.3206
i8 9.000 1.1290 0.4999 0.317 0.3183
19 9.500 1.2518 0.5966 0.405 0.3987
20 10.000 1.3901 0.7091 0.471 0.4662
21 10.500 1.5667 0.8575 0.621 0.6102
22 11.000 1.8048 1.0637 0.863 0.8459
23 11.500 2.1734 1.3935 1.380 1.3431
24 12.000 5.0918 4.1790 11.656 10.9151
25 12.500 5.6448 4.7206 2.266 2.9452
100_hyd.doc JCC Fire Station - 980440
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26 i3
27 13.
28 14.
29 14.
30 15
31 15
32 16.
33 16
34 17
35 17
36 18.
37 18
38 19
39 19
40 20
41 20
42 21.
43 21.
44 22.
45 22.
46 23.
47 23.
48 24.
49 24.
50 25.
51 25.
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000
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000
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5.9290
6.1363
6.2976
6.4128
6.5280
6.6432
6.7584
6.8275
6.8966
6.9658
7.0349
7.1040
7.1731
7.2422
7.3114
7.3574
7.4035

-7.4496

7.4957
7.5418
7.5878

7.6339].

7.6800
7.6800
7.6800
7.6800
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4.9996
5.2035
5.3623
5.4757
5.5892
5.7027
5.8164
5.8845
5.9527
6.0210
6.0892
6.1575
6.2257
6.2940
6.3623
6.4079
6.4534
6.4989
6.5445
6.5901
6.6356
6.6812
6.7268
6.7268
6.7268
6.7268

1.168 1.2541
0.853 0.8773
0.664 0.6786
0.475 0.4889
0.475 0.4754
0.47S 0.4755
0.475 0.4757
0.285 0.2994
0.285 0.2857
0.285 0.2857
0.286 0.2857
0.286 0.2858
0.286 0.2859
0.286 0.2859
0.286 0.2860
0.191 0.1876
0.191 0.1908
0.191 0.1907
0.191 0.1908
0.191 0.1908
0.191 0.1908
0.191 0.1908
0.191 0.1909
0.000 0.0139
0.000 0.0000
0.000 0.0000
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DRAWDOWN (2)

James City County Fire Station - 980440

Water Quality Drawdown
ToP pAM
() ! Z1 = Maximum Depth Bev.
y1 = Maximum Depth Water Quality
Above Outlet Volume
537
Z3 = Outlet Centerline Bev. |
| T o g
y2 = Minimum Depth
Above Outlet I | I
We = Effective Width of Flow Path
Calculations:
Flow=K*i*A where:
i = Hydraulic Gradient=y /| A = Area Normal to Flow=L*W
|l = Average Flow Length in Aggregate L = Length of Perforated Pipe
K= Permeability of Aggregate Z1 = Maximum Depth Elevation
We = Effective Width of Flow Path 22 = Minimum Depth Elevation
y = Head Z3= Outlet Centerline Elevation
I = 0.375 ft Z1 = 58
K = 590 ft/hr (#stone) Z2 = 54
We = 1ft Z3= 53.63
L= Tﬂ
Time= |0 hrs Qmax = 0.31 cfs
Pond Head Head Volume Volume Hydraulic Flow Ave. Flow Time Time Flow
Stage y (ft) Incr. (ft) (cuft) Incr. (cuft) | Gradient (cfh) (cfh) Incr. (hrs) (hrs) (cfs)
56.50 2.87 14977 7.65 1129 0.00 0.31
0.50 3447 1031 3.34
56.00 2.37 11530 6.32 932 3.34 0.26)
1.00 6216 736 8.45
55.00 1.37 5314 3.65 539 11.80 0.15)
1.00 5314 342 15.53
54.00 0.37 0 0.99 146 27.32 0.04
g8°
45 g (L
1k
o
532
Page 1
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DRAWDOWN (2)

Perforated/Slotted inlet pipe must handle maximum flow.

6" Diameter Inlet Pipe:

Johnson Filtration 6" Slotted PVC Pipe - .02 Slot Width: UA
Looking at Orifice Flow Capacity for one 1" X .02" slot using BRN: H, \ (
0

@ 2.87 Head (ﬂ@ b’f

Calculated Flow / Slot = 0.00098 cfs C," ?‘Q

Total Required Flow = 031 s é ¢

Total No. of Slots Required = Total Required Flow / Calcutated Flow for One Slot oec’

Total Slots Required = 320 ‘ 06 *

No. of Slots Per LF =

Required Length = (Total Perf. Required / No. of Holes Per LF) / %Opening )
Assuming 75 % Opening of Stots: ﬂ I\
R tergh = RS ™

Page 3
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STORMWATER MANAGEMENT NARRATIVE

The stormwater management was designed with two parameters in mind. The first was to detain
the runoff from a one-year 24-hour storm event on-site for 24 hours. The second was to pass the
flow from a hundred-year 24-hour storm event through the stormwater management facility with
one foot of freeboard. These requirements were stipulated by Daryl Cook. Since runoff from this
site eventually flows to the Patriots Colony regional stormwater management facility, Daryl stated
that we could use the regional facility for water quality requirements.

The analysis of stormwater runoff generation, as well as pond routing through stormwater
management facilities, was performed using a computer program entitied Basin Runoff
Networking (BRN) Version 3.2. The theory and definitions for this program are attached for your
review. The SCS unit hydrograph method was used for generation of runoff hydrographs.
Hydrograph routing is accomplished using a network of nodes and paths. A node represents
either a runoff producing entity, a system demand, or a storage facility. A path describes a
conveyance system from one node to another.

Based on pre-development runoff conditions and information obtained from a geotechnical
investigation of the site, a dry detention basin design was chosen as the stormwater
management facility. The dry detention basin was designed with a top of bank elevation set at
58’ and pond bottom elevation of 54’. The pond discharges into a nearby stream with a 6" pipe
that is capped at the pond with a 2" low flow circular orifice. The dry pond has a storage volume
of approximately 28,814 cubic feet(cf). The pond also has a 35" wide emergency spillway weir
for storm events that exceed the pond’s storage capacity. The crest of the emergency spiliway
is set an elevation of 56.5’.

Initial analysis of the proposed stormwater management facility was performed using the one-
year storm event. Using the precipitation values for the one-year event provided by James City
County, a post-development hydrograph was created to determine the flows generated by the
proposed site. The parameters for this hydrograph included a runoff curve number(Cn) of 92, a
disturbed site area of 2.08 acres and a time of concentration(Tc) of 11 minutes. Based on these
values the project area generated a peak discharge of 3.56 cubic feet per second (cfs). Using
these one-year numbers, the pond staged up to a maximum elevation of 55.76’ at hour 16.20
with maximum gross storage of 10200.20 cf.

For the 100-year storm event, the project area generated a peak discharge of 11.64 cfs. During
this event the pond reached a maximum stage of 56.73’ at hour 12.00. Utilizing the emergency
spillway, the pond was able to provide 1.27’ of freeboard.

%fn.ﬁf‘/\" N"da S /’W"‘"/(" /Ujr w/M {g..
,/\ud hes Fo (0% (0047
haed «a Jo T it s hu chean

-—0‘5‘\3 tv @ sofle i 4 sty o~ B 7P
AACs e st A e s

A6 wmap
wodil nand llaw = rad Sdea—sAc
Rep, k. e

gs - w;\j 3§!w;0(A/(a/(C$ 2 ¢ by ZiMa.o(J. »tb’hr\é\"b&,ﬂ»Mﬂ
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The TAF Group Project # 980440
1081 19th Street Project Name: JCC Fire Station
Virginia Beach, Va. 23451 Date: July 26, 1999
(757) 422-9933 Print Date: July 26, 1999
Propose BMP Volume
Incremental Running Running
Elevation Area Volume Volume Volume Area

(ft) (ftr2) (ftr3) (ft*3) (CY) (acre)

54 4867.0 0.0 0.0 0.0 0.112

55 5800.0 5333.5 5333.5 197.5 0.133

56 6944.0 6372.0 11705.5 433.5 0.159

57 8516.0 7730.0 19435.5 719.8 0.196

58 10241.0 9378.5 28814.0 1067.2 0.235

Pond area.xis

JRO57_JCC_FIRE_STATION_5 - 055

7/26/99



JA}N._-ZT 99 (WED) 10:13  JCC/JCSA TEL:757-25-6850 P. 00§

TARLE 3
WORKSHEET FOR BMP POINT SYSTEM

A. STROCIURAL BMP POINT ALLOCATION

rraction of
Site Served Weighted
BMP BMP Puints by RP BMFP Points

N Az Dux Dermonts é x _ 52% - __3.|

: -
x -
TOAL WEIGHTED STRUCTIURAL BMP POINTS: 9. ]
B. NATURAL OPEN SPACE CREDIT
Natural Points for
Fraction of Site Open Space Credit Natural Open Space
o
4 ;/a x 0.1 - 49 \
-4 per l%)
C. TOTAL WEIGHTED POINTS
9.1 . 49 - el
Structural BMP Points Natural Open Space Points TUIAL

CRENT FOR. Pn-m\o-r's Cm_om( = é pPTs.
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The stormwater management was designed with three parameters in mind. The first was to detain the
runoff from a one-year 24-hour storm event on-site for at least 24 hours. The second was to pass the flow
from the 10-year 24-hour storm event through the principal spillway with no flow through the emergency
spiliway. The third was to pass the flow from a hundred-year 24-hour storm event through the stormwater
management facility with one foot of freeboard. These requirements were stipulated by Dary! Cook.

Since runoff from this site eventually flows to the Patriots Colony regional stormwater management
facility, Mr. Cook stated that we could use the regional facility for water quality requirements.

STORMWATER MANAGEMENT NARRATIVE

The analysis of stormwater runoff generation, as well as pond routing through stormwater management
facilities, was performed using a computer program entitied Basin Runoff Networking (BRN) Version 3.2.
The theory and definitions for this program are attached for your review. The $CS unit hydrograph
method was used for generation of runoff hydrographs. Hydrograph routing is accomplished using a
network of nodes and paths. A node represents either a runoff producing entity, a system demand, or a
storage facility. A path describes a conveyance system from one node to another.

Based on pre-development runoff conditions and information obtained from a geotechnical investigation of
the site, a dry detention basin design was chosen as the stormwater\yénagement facility. The dry Ve
detention basin was designed with a top of bank elevation set at 58’ and pond bottom elevation of 54"
The dry pond has a storage volume of approximately 28,814 cubic feet (cf). Pond discharge is controlled
by an outlet structure that passes fiows to a nearby stream through an 18 pipe. Runoff from lower
intensity storm events are drawn down in the pond by a low flow orifice. Perforated pipe that is buried in
aggregate and connected to the outlet control structure will serve as the low flow orifice. During
significant rainfall events, the water level in the pond will stage up to the horizontal opening at the top of
the control structure and be discharged to the stream through the 18" pipe. The elevation of the top of the
outlet control structure was set at 56.50The pond also has a 2" Wide emergency spillway weir for storm
events that exceed the pond’s storage capacity. The crest of the emergency spillway is set an elevation

of 5681 zZom PsT Te 7

event. Using the precipitation values for the one4ear event provided by James City County, a post-
development hydrograph was created to dete

acres and a time of conceptration (TC) inutes. Based on these values the project area generated
a peak discharge of 3.33 ‘cubic feet per second (cfs). Using these one-year numbers, the pond staged up
to a maximum elevation of 56.40’ at hour 24.10 with a gross storage of 14,792 cf. Since the outflow from
the low flow orifice is negligible for the routing calculations, and the one-year storm did not stage up to the
principle spillway elevation, no outfall was used for this BRN run. This explains the maximum stage time
of 24.10 hours. The attached drawdown spreadsheet shows that all runoff from the one-year storm event
will exit the detention basin through the low flow orifice in 27.32 hours.

During the 10-year storm event, the project area generated a peak discharge of 6.84 cfs, and the pond
water surface staged up to a maximum elevation of 56.71 at hour 12.40 with a gross storage of 17,163 cf

For the 100-year storm event, the project area generated a peak discharge of 10.92 cfs. During this event
the pond reached a maximum stage of 566.94' at hour 12.10. Utilizing the emergency spillway, the pond
was able to provide 1.06’ of freeboard.
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BASIN RUNOFF NETWORKING, VERSION 3.10

THEORY AND DEFINITIONS

INTRODUCTION. . i e et eeeeccnesccncnennoenen Page 2
RELAXATION. ¢ i i cccveccnvscossasscnses ... Page 2
HYDROGRAPH GENERAT(ON................... Page 2
MASS RAINFALL CURVES. .. vt teneenancanes Page 3
TOTAL ACCUMULATED RAINFALL......cccuen.n page 3
SCS EXCESS PRECIPITATION. . . vt e ittt eeenee pPage 3
RATIONAL EXCESS PRECIPITATION........... Page 4
SCS LAG TIME OF CONCENTRATION........... Page 4
KINEMATIC WAVE TIME OF CONCENTRATION.... Page 4
UNIT HYDROGRAPH CONVOLUTION. . ... cceue.n Page 5
LINEAR RESERVOIR ROUTING. .. .. iveeeennnnn Page 5
NODE FLOWS .. occeceocoscscccscaaccnccecss Page S
POND STAGE/STORAGE EQUATIONS............ Page 6
CATCH BASIN AND MANHOLE EQUATIONS....... Page 7
DISCHARGE MATRIX.ccoceeaocosccccacesesrsss Page 7
PATH FLOWS . . e oeeveccccccasascsasesencsss Page 7
REFERENCES . .t cccceocccccsscnsoscacsvreesesss Page 8

Theory & Definitieons, Page 1
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. 1xTRODGCTION:

Every attempt bas been made in the BRX program to combine the methods of hydrolegy and hydraulics
in a manner consistent with the published sources as delineated in the references section. The
individual equations, definitiocns, and related paramsters are outlined in as much detail as
possible, s0 as to give the user a better feel for what the program is doing.

As vith any engineering problem, user judgement as to suitability, input data, and output results
is a major factor in evaluating the solution to the problem. Some judgement calls can made by the
program, to lessen the burden an the user. Por instance, the program can determine if an
additional velocity head should be added a pipe entrance loss, depending on the type of node from
which the pipe is eriting.

RELATATION:

The most common ezample of a2 relaration procedure is the well known Hardy-Cross methed of moment
redistribution for rigid frame analysis. Although the digital computer has permitted the
development of other methods, such as the stiffness matrix, the Bardy-Cross concept of doing it
over until you get it right, is still valid. Basically, that's all relazation is, develop an
initial solutien, put the results back intc the problem, and if the new results don‘t agree within
sove tolerance, do it again until it does.

A simplified erxample of relazation as used in BRN would be two ponds comnected by a weir, vith ane
of the ponds discharging to sowe outfall, also by a weir. Both ponds would also receive sowe form
of direct inflow, such as a hydrograph. If the upstream pond was at an elevation sufficiently
higher than the downstream pond, such that the interconnecting weir was never submerged by the
dovnstream pond, no relazation would be necessary, since tailvater effects would never be caused.

With the more realistic situation of the two ponds at or mear the same elevation, the downstream
pond can have significant effects on the upstream pond. The basic approach taken by the program is
to first solve the free discharge situation, save the arrays of stage vs. time for both ponds, and
then repeat the process, this time with new stages in the pands. Each loop, the new stage is
corpared to the last calculated stage, and an adjusted value (usually somewhere between) is
assigned. At each point in time, 2 record of the adjustments (errors) is maintained, and
convergence can not occur wntil all errors at all ponds at all points in time are within soee
snall tolerance.

EXDROGRAPH GRNERATION:
Pour basic steps are used to generate the runoff hydrograph.

1. Create a mass rainfall database of accumulated inches of precipitation versus time. The user
selects the desired normalited (0 to 1) mass rainfall curve and eaters the
total accumulated rainfall. Accumulated inches at any time is equal to the rainfall
accumulation ratio times the total rainfall.

2. Develop an excess precipitation database of inches of excess (SCS calls runoff) versus time.
Depending on the users input either the rational method or the SCS method
vill be used.

3.,Develop an instantaneocus hydrograph for the site based on the acres and excess precipitation
database.

{. Coxbine the instantaneous hydrograph vith the time of concentration to yield the final site
bydrograph. The user can select either the SCS wnit hydrograph method, - -
or the linear reservoir routing method.

theory & Definitions, Page 2
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MASS RATNFALL CURVES:

The user must select the storm profile (accumulation vs. time), to
be used. All BRN storms are normalized so as to begin with a value
of 0.0 and end with a value of 1.0.

TOTAL ACCUMOLATED RAINFALL:

The user must specify the total rainfall (in inches) that is erpected to accumulate at the end of
the storm period (duration). Unlike some other programs, this is the ACTUAL value, not some factor
times a 24 hour value.

SCS_EXCESS PRECIPITATION:

If the user selects the SCS method to develop the excess precipitation, the below equations are
used. .

Q =((P-Ia)é2) / (P ~1a ¢ S)

Q = accumulated excess precipitation inches

P = accumulated rainfall in inches

S = maximm potential retention (soil storage) in inches
S

cx

[} ]

(1000/CX) - 10

= SCS curve number ( >0 to 100) a value of near zeroc indicates virtually no rumcff
leaves the site. a value of 100 indicates that all rainfall leaves the site as rumoff.-
initial abstracticn in inches -
initial abstraction factor ¢ S

-
L
n "

SCS MAYTMUM POTEXTIAL RETEXTION:
The SCS curve number (éf) and maximm potential retention (S, soil storage) are related by:

CX = 1000 / (S + 10)
or
S = (1l000/cx) - 10

Thus 2 soil storage capacity of 0.0 (eg. 100% impervicus) yields a correspending CX of 100. .
Likevise a C of 0.0 (cannot be ! /0) would indicate an infinite storage capacity (unlimited
sink). The EYDROLOGY choice on the P10 Menu provides the user with fast access to calculations for
these values.

SCS INITIAL ABSTRACTION:

The SCS initial abstraction is as measure (in inches) of the portion of the rainfall vhich does
NOT leave the site as excess. Numerically the excess must equal 0.0 wntil this volime of rainfall
has been dumped on the site. SCS initial abstractionm is calculated as below.

la =Klat$

" Kla = initial abstractian factor (dixensionless)
S = maximum potential retention im inches
13 = initial abstraction in inches

Sowe user judgment is necasmiith the initial abstraction factor, typical values are:

general rural, suburban land use... 0.20
direct connected impervious areas.. 0.05

i Theory & Definitions, Page 3
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RATIONAL EXCESS PRECIPITATION:

If the user selects the rational method to cGevelop the excess precipitation, the below -equatiens
are used.

ctp

accumulated excess precipitation in inches

rational coefficient (0 to 1), a value of 0 indicates all rainfall is contained within the
site (no runoff). A value of 1 indicates no rainfall is contained within the site {all
runoff).

P = accumulated rainfall in inches

Q
Q
c

"

SC3 LIG TIME OF CONCENTRATION:

1f the user selects a runoff method which calculates the SCS Lag Tc the following equations are
used:

Lag = ((Lené0.8)%(S+1)20.7)/(1300%sqrt(slp))
Lag = tive lag in hours

Len = hydraulic length in feet

S = maximum potential retention

slp = ground slope in perceat

Tc = Lag / 0.6 (in hours)

ADJUSTED:
If the user has eatered the percentage of impervicus cover (optional) the SCS Lag Tc is adjusted
according to the below equations.

Cl = 0.00678900000

€2 = 0.00033500000 : .
€3 = 0.00000042980 , : i
€4, = 0.00000002185 )
Lr = lag factor .

L? =1 - (Pct®(-Cl + C2%CK - C3%CNé2 - C4*CXé3))

Pet = percentage of impervicus cover

CX = SCS curve pumber

L0 =LPF * L3g

L0 = adjusted lag

Lag = raw SCS lag in bours

Tc =10/ 0.6

Tc = adjusted Tc (in bours)

YIC WAVE o ) -
If the user selects a runoff method which uses the kinematic wave Tc the below equations are used.
Tc = 0.939 t Lené0.6 ¢ ¥&0.6 / (ié0.4 * slpé0.3)

Lea = hydraulic length in feet
X vanning overland flow friction coefficient

i intensity of lateral inflow (inches per hour)
slp = slope in feet per foot
Tc = tine of conceatraticm in ni.gntes

Since Tc = £(i) and i = g(Tc) an iterative soluticn is required. The progm performs the .
iterations until convergence to a small error (typically well less than a minute). Note that the

intensity of lateral inflow is based on ezcess precipitation, not rav rainfall. In order to
perform the iterative soluticn, the excess precipitation curve must be canverted to-an IDP curve, e

Theory & Definitions, Page ¢ . I
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This is done according to the follovwing equation.

i =a/ ({t+c)éb)
i = intensity of excess in inches per hour
t = duration of excess in minutes

a,b,c are coefficients obtained thru curve fitting.

URTT XYDROGRAPH CONVOLUTION:

If the user selects the UHG method to develap tha finil rumeff bydrograph, a specific wmit
hydrogragh nust also be selected. Unless an agency Las specified a particular one, some degree of
user iudgment is required. Whatever umit hydrcgrapa is selected, z discrete convolution of the
exceas precipitation and the OHC is performed to generate the fin:l runoff hydrograph. Although
all wnit hydrographs must produce the same voluve of runoff, the psak rate of runoff is
significantly affected by the shape factor. A high shape facter should always develop a higher
rate of peak rupoff, than a low shape factor.

SCS UXIT HYDROGRAPHS: ~

The program has three basic SCS wnit bydrograph files:

SCS_256, SCS format - gawma appearance - shape factor of 256

SCS_323, SCS format - gamma appearance - shape factor of 323

SCS_484, SCS format - gamma appearance-- shape factor of 484

TRIANGULAR ONIT HYDROGRAPHS:

To provide the user with a wider range of shape factors, zdditiemzl triangular wait hydrographs

have been supplied. All begin with the file name prefix TRI_§}}, where the }}} represents the
shape factor. All conform to the SCS format, and are triangular in appearance.

LINEAR RESKRYOIR ROCTTEG:

02 = 01 + K¥(Il + 2 - 2t01)

K = routing coefficieat . .
K =d7 /] (2*1c + dT) '
dT = time increment of analysis in bours (rainfall dt) .

Tc = time of concentration in hours

note: Kmax = 0.5 -—> Tc¢ > d2/2, in other words, for routing to be accomplished, the time of
concentration must be greater than one-half the time increments of the rainfall data.

KHE FLOES:
LOCRL:

Locally generated flow. Hydrographs are examples of nodal local flow. Base flovw (if specified) is
a special case of local flov.

IXFLOR:
Net flov entering node.
OUTrLOR:

Xet flov leaving the pode.

Theory & Definitions, Page §
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For internal calculations the program maintains a continuous monitoring of nodal flows and their
variation with time as the wodel run proceeds. During the nadel rum, sign convention is important,
azd 2ssigned as follows:

LOCAL..: always positive
INPLCH.: flov from upstream nodes, pasitive if FROK the upper pode, negative if TO the upper node.
OCTYLOW: flov to downstream nodes, positive if TO the lower node, negative if FROM the lower node. .

Thus during computaticns, negative inflow will become pasitive outflow, and negative outflov will
becowe positive inflow. To make review of node flows more understandable, after the run has been
terninated, the following adjustments are made.

LOCAL..: no adjustment necessary, always positive.
INFLO®.: swamation of local, positive inflow, and -negative outflow. OUTFLOR: summation of
positive outflov and -negative inflow.

Thus the podal mass balance is based an inflow and outflow, both with positive signs, and the
standard terminology of (I ~ 0) can be utilised.

To find out where nodal flows were actually coming from or going te at any time, each ya?h
naintains twe arrays of flov vs time. Path inflow is flow cccurring at the upper end, while path
outflov is flow occurring at the lower end. If path inflow or outflow is negative, it indicates

flov in the reverse direction (ie. PRON LOWER node 70 UPPER node). Normal positive path flow
indicates flow in the forvard direction (ie. FRON UPPER node 70 LOWER node).

Xodes which can store water, such as ponds, ry coordinate ponds, standard yonds: etc., require an
itecative continuity balance at each point in time according to the belov equations:

CORTINITI:

ds = (I - 0)*dr

dS = change in storage in cf ‘ :
I = inflov to the node in cfs : 3
0 = outflov from the node in cfs ‘

d? = change in time in seconds
OTILIIXD:

§2 - Sl = (lavg - Cavg) * (T2 - T1)

§2 = storage at time 2 -
S1 = storage at time ]

Iavg = average inflow from 71 to 2

o ooy

lavg = (Il + 12)/2

I1 = inflow 3t tipe 1 in cfs

12 = inflow at time 2 in cfs
Ozvg = gverage cutflov from T1 to T2
oavg = (01 + 02)/2

0l = outflow at time 1 in cfs

02 = outflovw at time 2 in cfs

known quantities are..: 71, 72, S1, I1, I2, and O

wwknown quantities are: $2 and 02 -
acause both 52 and 02 are functions of stage, an iterative solution is performed to satisfy 1\
continuity. e

- —.

Theory & Definiticns, Page 6
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CATCH BASIX AXD KANHOLE EDUATIONS:

Because the typical storage capacity in a catchbasin or manhale is in the range of SO to 500 cubic
feet, if the pond continuity equation was used, a very small dT would be required for numerical
stability. Typically (from observing other programs) this would mean 2 model runtime dT of as
snall as one tenth of one second. That is a ridiculous approach to the solution. BRR recognizes
that for all practical purposes, the storage can be considered tero, and that at any time, the
nodal outflow must equal the nodal inflow.

1-0=0.0¢-t

= inflov (net positive flov 70 node) in CPS ‘
outflov (net positive flow FROM node) in CPS

= user specified tolerance in CPS

I
0
t

DISCHARGE MATRIX:

As with many programs, 8RN uses a lookup table, with curvilinear interpolation, te estimate the
cfs discharge through any path as a function of upstream elevation. Onlike most programs, which
use an array (q = f{upper stage)),; BRX uses a matrir (g = f(upper,lower stage)). This use of a
vatriz provides for a tailwater sensitivity amalysis. The array, always based on fixed tailvater
canditions, will produce a simple Iumped path rating curve, no matter what the tailwater may be.

The matrix can account-for tailwaters, and depending on downstream conditions, may display either
2 lumped or looped rating curve. Rating curves are available to the user in the cutput review
nodule (step ).

Although each path in BRN has a unique set of equations which are used to develop the dischazqe'
matriz, they can be classified as:

PATH FLOWS:
¥O BALANCZ:

Paths vhich simply move water from the upper node to the lower node, such as direct paths. Since
the backwater process is terminated at 3 no balance path, there can be no paths upstream of the
upper node of 2 no balance path.

RATZ BALRKCE:

Paths not capable of storing water, such as weirs, gates, puxps, etc. Outflow at the lower end
alvays equals inflov at the upper end. Standard equations from king‘s handbook or other
recognized sources are used.

STORAGE BALANCE:

Paths capable of storing water. Outflow at the lower end may or may not equal inflov at the upper
end, depending on conditions within the network.

A. Prismatic multi-step backvater calculations. Pipes, ditches, watenvays with same upper and

lower sections, etc.
B. Single step, variable section backwater calculations. Watervays with different upper and

lower sections.
IXTIRNRL CALL BRLANCE:

Paths capable of storing water, but stordge calculations are a function of external canditions,

Theory & Definitions, Page 7
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. such as the recharge path for groundwater nounding.
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FOUNDATION ENGINEERING SCIENCE, INC.

F E S * Geotechnical Engineering
« Environmental Management

« Construction Materials Testing

August 28, 1998
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James City County
105 Tewning Road
Williamsburg, Virginia 23188-2639

, Attn:  Bemard M. Farmes, Jr., P.E.

‘ Re:  Geotechnical Engineering Services Report

Fire Station - Alternate Route 5
James City County, Virginia
FES Project No. 1-81301.001

Dear Mr. Farmer:

Foundation Engineering Science, Inc. (FES) has completed a geotechnical engineering study at the subject

" project site. The geotechnical engineering services were performed in general accordance with FES

Proposal No. 1-8P258.001, dated August 6, 1998 following the written authorization of James City County
" Purchase Order No. 990259 dated August 12, 1998. The geotechnical engineering study consisted of
performing several soil test borings and obtaining bulk soil samples within the site of the proposed structure
and pavement areas. The subsurface information obtained were evaluated with respect to the available
project characteristics and recommendations for the foundation support systems and pavement structural
section design. In addition to the design recommendations, we assessed the general conditions pertaining
to the earthwork phases and developed recommendations for site clearing, grading and filling operations.

- Briefly, the results of our analyses indicate the proposed new construction can be supported on conventional
shallow foundations with an allowable soil bearing pressure of 3000 pounds per square foot (psf) and a slab-
on-grade floor member may also be utilized following proper subgrade preparation and proper drainage
improvements, as recommended in this report.

The subgrade soils encountered in the borings performed in the pavement areas indicate a flexible pavement
~ section can be supported. We recommend the pavement structural section consist of a three (3) layers for

heavy vehicle and high traffic and two (2) layers for parking spaces as shown in the pavement design
_ recommendation section of this report. A rigid pavement section has been included as an alternate for heavy
~ vehicle traffic [such as fire trucks].

The results of the subsurface exploration program, laboratory testing program, including the
recommendations for the foundation system and pavement areas are included in this report. We have great
interest in providing construction materials testing and special inspection services during the construction
phase of this project and will be pleased to meet with you at your convenience to discuss these engineering
services.

11843 B Canon Boulevard » Newport News, Virginia 23606 > Tel: 757-873-4113 Fax: 757-873-4114
Riner » Williamsburg » Virginia Beach
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FES appreciates the opportunity to be of service to James City County on this important project and looks
forward to its successful completion. If we can be of any further assistance or you have any questions
regarding this report, please do not hesitate to contact the undersigned.

‘Respectfully submitted,

FOUNDATION ENGINEERING SCIENCE, INC.

%/ ﬁ_ alos

Jeffrey C. Norman

8/2{t8

. Elawar, P.E.

2

Project Manager Principal Engineer
VA Reg. No. 26383

Attachments: Appendix
Table 1 California Bearing Ratio
Figure 1 USDA Soil Conservation Map
Figure 2 Boring and CBR Location Sketch
Boring Profile Sheets
Laboratory Test Results Figures

X Copies: (2) Client

C:\wpdocs\geotech'1-81301.001
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INTRODUCTION

Site Characteristics

The proposed project site is located in James City County, Virginia. Specifically, this site is located off
Centerville Road opposite alternate Route 5 intersection with Centerville Road just west of Williamsburg
Golf Course maintenance building. The site is level and heavily wooded with a portion of the site
containing a stock pile of soil.

Project Information

The proposed development is planned to consist of the construction of a one (1) story fire station, paved

parking and access road. The construction of this structure will consist of steel frame, brick veneer and

masonry blocks. The floors of the building are anticipated to be constructed as slab-on-grade floor members
.supported by natural or building pad fill soils. The final grades are expected to coincide with the existing

grades with minor cutting and filling. The maximum loadings associated with the proposed structure are
_expected to be as follows:

Column Load: 60 kips
Wall Load: 2 to 3 kips/linear ft
Floor Load: 200 to 300 lbs/sq ft

PURPOSE AND SCOPE OF SERVICES

The purpose of this study is to obtain information on the general subsurface soil and ground water conditions
at the proposed project site. The subsurface materials encountered were then evaluated with respect to the

available project information and site characteristics. In this regard, engineering assessments for the
following items were formulated: )

1. Development of shallow subsurface soil and ground water conditions within the
proposed development.
2. Feasibility of utilizing a shallow foundation system for support of the proposed

structure with slab-on-grade floor members.’

3. Design parameters required for the foundation systems, including foundation
minimum sizes, allowable bearing: pressurés, minimum bearing elevations and
estimated total and differential settlements. Design criteria for coefficient of friction
for shallow foundation bearing on soils including lateral earth pressures on walls.

4. Soil subgrade preparation, stripping, undercutting (if required), grading and
compaction. Engineering criteria for placement and compaction of approved
structural fill materials including but not limited to slope stability, temporary
excavation systems and dewatering.
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5. Suitability and availability of in-situ materials that may be moved during site grading
for use as structural fill in the building areas, as pavement subgrade fill soils and as
general backfill.

6. General location and description of potentially deleterious materials encountered in
the borings performed which may interfere with construction progress or equipment
performance, including existing fills or surficial organic.

7. - ldentified critical foundation systems and pavement structural section designs and/or
construction details, including ground water levels and ground water seasonal
fluctuations.

8. . Pavement design and construction recommendations, considering the encountered
subgrade soils and the measured ground water condition. The actual pavement
structural section should be designed by the project “Civil” Engineer based on design
traffic volumes and vehicle classification.

9. Discussed construction considerations for foundation excavations, ground water
control, drainage during construction, temporary side slopes, in-situ soil suitability
and unsuitable soil removal.

The following services were provided in order to achieve the preceding objectives:

1. Reviewed readily available published geologic and topographic information. This
published information was obtained from the Soil Survey published by the United
States Department of Agriculture (USDA) Soil Conservation Service (SCS).

2. FES executed a program of subsurface exploration consisting of subsurface sampling

~and field testing. FES performed three (3) Standard Penetration Test (SPT) borings

at locations within the area planned for construction. The SPT borings were

performed within the structure area and were drilled to an approximate depth of

twenty (20) feet below the existing grades. The SPT borings were performed with the

use of a power drill rig, in general accordance with ASTM-1586 test method. In the

SPT borings, soil samples were collected and Standard Penetration Test resistance

N-values were measured virtually continuously for the top ten (10) feet and on
intervals of five (5) feet thereafter.

3. : FES performed three (3) auger borings to an approximate depth of five (5) feet
below the existing grades for the pavement areas. In addition, we collected three (3)
bulk soil samples from the proposed pavement area subgrade soils for California
Bearing Ratio (CBR) testing.

4. Visually classified and stratified representative soil samples in the laboratory using
the Unified Soil Classification System (USCS) in general accordance with ASTM D-
2487 and D-2488. FES conducted a limited laboratory testing program. The
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laboratory testing program consisted of performing grain-size determination (-#200
sieve), moisture content determination, moisture-density relations (Standard Proctor),
Atterberg Limits (liquid and plastic limits) and CBR testing. Identified soil
conditions at the boring locations and formed an opinion of the site soil stratigraphy.

5. Collected ground water level measurements in the borings performed.

6. The results of the field exploration and laboratory testing program were utilized in
performing engineering evaluation, analysis and in the formulation of foundation
system and pavement design recommendations. The results of the field exploration,
laboratory testing program, design and construction recommendations are presented
in a comprehensive geotechnical engineering report prepared by a Professional
“Geotechnical” Engineer.

Report Format

This report begins with a discussion of the field and laboratory programs followed by a description of the
general subsurface conditions and earthwork recommendations. Evaluations and recommendations are
presented for the selected foundation system followed with floor slab recommendations, pavement design
recommendations, quality control during construction and report limitations. The appendix of this report
contains California Bearing Ratio (CBR) Tests [Table 1], the USDA Soil Conservation (SCS) Survey Map
{Figure 1], Soil Boring Location Sketch [Figure 2], Boring Profile Sheets and Laboratory Test Results
Figures.

FIELD EXPT.ORATION

In order to explore the general foundation soil types and to aid in developing associated design parameters,
a total of three (3) Standard Penetration Test (SPT) soil borings were drilled at locations which were within
the proposed structure area. In addition, we performed three (3) auger borings and obtained three (3) bulk
soil samples within the proposed pavement areas. These boring locations were staked by FES based on
proposed site plans for the fire station and existing site topographic features. The approximate location of
the borings are illustrated on Figure 2, which has been included in the appendix of this report. The SPT

borings were drilled to an approximate depth of twenty (20) feet and the auger borings were drilled to an
approximate depth of five (5) feet.

SPT Borings

The SPT borings were performed with the use of an all terrain vehicle (ATV) mounted drill rig utilizing

‘mud drilling (MD) procedures following access clearance. The soil sampling was performed in general

accordance with the American Society of Testing and Materials (ASTM) Test Designation D-1586. These
samples were taken continuously from the ground surface to an approximate depth of ten (10) feet and on
five (5) foot intervals thereafter. Representative portions of these soil samples were collected, labeled and
transferred to our office for classification, laboratory testing and analysis.

JR057_JCC_FIRE_STATION_5 - 071



i oam gy NN Em
, :

Geotechnical Engineering Services Report F E S

Fire Station - Alternate Route 5
James City County, Virginia
FES Project No. 1-81301.001
Page 6

Auger Borings

The auger borings were performed with the use of a three (3) inch bucket auger. The soil sampling was
performed in general accordance with the American Society of Testing and Materials (ASTM) Test
Designation D-1452. These samples were taken continuously from the ground surface to boring termination
depth. Representative portions of these soil samples were collected, labeled and transported to our office
for classification, laboratory testing and analysis.

Bulk Soil Sampling

The bulk soil samples were obtained in the field from the proposed pavement areas at approximate depths
ranging from one-half (0.5) to two (2) feet below the existing grades. The location of the bulk soil samples
are shown on Figure 2 in the appendix of this report. '

LABORATORY TESTING

The soil samples were transported to our laboratory and were classified by the “Geotechnical” Engineer
using the Unified Soil Classification System (USCS) in general accordance with ASTM test designations
D-2487 and D-2488. Representative soil samples were subjected to grain-size determination (- #200 Sieve)
and moisture content determination. Additionally, we performed moisture-density relations (Standard
Proctor), Atterberg Limits and California Bearing Ratio (CBR) tests. The laboratory test results are
presented in a tabular format below and in the appendix of this report.

Grain-Size Determination (Full Sieve) 3
Atterberg Limits (Plastic & Liquid Limits) 3 .
Moisture Content Determination 3
Moisture-Density Relations (Std. Proctor) 3.
California Bearing Ratio (CBR) 3

CBR-1 1-2 4.7 43.2 16.9 NP SM 10.0 117.2 21.7

CBR-2 1-2 45 57.0 17.2 NP ML 10.4 1231 43
CBR-3 1-2 59 523 19.3 NP ML 10.5 1214 33
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GENERALIZED SUBSURFACE CONDITIONS

James City County Soil Survey

The "Soil Survey of York and James City Counties and the City of Williamsburg, Virginia", published in
1985 by the United States Department of Agriculture (USDA) Soil Conservation Service (SCS), was
reviewed for general near-surface soil information within the general project vicinity. This information
indicated that there is two (2) primary mapping units [map numbers 11C and 29B] within the proposed
project area. The USDA Soil Conservation Service (SCS) Survey map for the project vicinity is presented
on Figure 1 in the appendix of this report. The map soil units encountered are as follows:

' Craven Uchee |0-9  Fine sandy loam ML, CL-ML 20-3.0 | Dec-Apr| 0.6-2.0 Low
Complex 9-30 Clay, silty clay, silty clay SM, SM-SC, CH 0.06-0.2 Moderate
(11C) loam :
I’ 30-72 Sandy clay loam, sandy loam,] SM, SM-SC, SC 02-6.0 Low
loamy sand .
Slagle Fine | 0-9 Fine sandy loam SM, SC,ML,CL| 1.5-3.0 |Nov.-Apr]| 2.0-6.0 Low
l Sandy Loam {9 - 25 Fine sandy loam, sandy clay | SC, SM-SC, CL, | “Perched” 0.6-2.0 Low
(29B) loam, loam CL-ML
25 - 60 Sandy clay loam, loam, clay SC,CL 0.06-0.6 Moderate
l\ loam
(' USCS= Unified Soil Classification System
' @ K = Permeability :

Subsurface Soil Conditions

Soil stratification was based on visual examination of the recovered soil samples, laboratory testing and
interpretation of the field boring logs by an experienced “Geotechnical” Engineer. The boring stratification
lines represent the approximate ‘boundaries between soil types of significantly different engineering
properties; however, the actual transition may be gradual. In some cases, small variations in properties not
considered pertinent to our engineering evaluation may have been abbreviated or omitted for clarity. The
boring profiles present the conditions at the particular boring location and variations do occur among the
borings and between soil samples'i On this basis, the subsurface soils encountered generally consisted of
a minimum of nine (9) inches of dark brown silty sand (SM) with roots “Topsoil” underlain by a three (3)
layer soil configuration.
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The initial soil layer was encountered from below the “Topsoil” to an approximate depth of two (2) feet
below the existing ground surface. This soil layer consisted of a tan, dry, silty sand (SM). The Standard
Penetration Test N-values recorded within this soil layer were typically on the order of twenty-two (22)
blows per foot (bpf), indicating this soil layer to be of a medium dense relative density.

The second soil layer was encountered from an approximate depth of two (2) feet to a depth of eighteen (18)
feet below the existing ground surface. This soil layer consisted of a brown to gray, dry to saturated, sandy
clay (CL). The Standard Penetration Test N-values recorded within this soil layer typically ranged from

fourteen (14) to forty-three (43) bpf, indicating this soil layer to be of a stiff to hard cousistency.

“The final soil layer was encountered from an approximate depth of eighteen (18) feet to boring termination

depth [an approximate depth of twenty (20) feet below the existing ground surface]. This soil layer consisted
of a brown, saturated, slightly silty sand (SP-SM). The Standard Penetration Test N-value recorded within
this soil layer was on the order of sixteen (16) bpf, indicating this soil layer to be of a medium dense relative
density.

The soils encountered typically have moderate potential for shrink/swell behavior to moisture variations.
Specific details concerning the subsurface materials and conditions encountered at each test location during

-the subsurface exploration program may be obtained from the soil boring profiles located in the appendix
‘of this report.

Ground Water Conditions

The existing ground water was recorded immediately after drilling during the time of our subsurface
exploration on August 19, 1998, and corroborated through a visual examination of the obtained soil samples.
The ground water level was encountered at an approximate depth of ten (10) feet below the existing ground.
‘surface at the tested locations. It should be noted, that ground water levels tend to fluctuate during periods

.of prolonged drought and extended rainfall and may be effected by man-made influences. In addition, a

seasonal effect may also occur in which higher ground water levels are normally recorded in rainy seasons.
In this regard, it is estimated that the seasonal normal high ground water level will be encountered at an
approximate depth range of seven (7) to eight (8) feet below the existing ground surface. However, a
“perched” ground water condition may be encountered along the existing ground surface following periods
of significant rainfall.

'If the ground water level is critical to design or construction, ground water observation wells should be
installed on-site to monitor ground water fluctuations over a period of time and permit more accurate

-determinations of wet season and dry season levels.
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EARTHWORK RECOMMENDATIONS

General

The soil borings performed indicated a minimum of nine (9) inches of “Topsoil” overlie the majority of the
site was observed. In general, the subsurface soils encountered in the borings performed consisted of
medium dense silty sand (SM) to an approximate depth of two (2) feet followed by stiff to hard sandy clay
(CL) to an approximate depth of eighteen (18) feet. Underlying the sandy clay (CL) and extending to boring
termination depth [an approximate depth of twenty (20) feet below the existing grades], a medium dense
brown slightly silty sand (SP-SM) was encountered.

Clearin

Prior to construction, the location of any existing underground utility lines within the construction area
should be established. Provisions should then be made to relocate any interfering utility lines within the
construction area to appropriate locations. In this regard, it should be noted that if underground pipes are

not properly removed or plugged, they may serve as conduits for subsurface erosion which subsequently
may result in excessive settlements.

The site should also be cleared; this primarily includes removing the “Topsoil” surficial layer, brush, trees
and the soil stock pile observed on-site. FES recommends that the unsuitable materials, brush and trees be

‘removed to the satisfaction of a Professional “Geotechnical” Engineer, prior to beginning construction at

this site. Based on the near-surface soils encountered, it is expected that a minimum of three (3) inches of
“Topsoil” will be required to be removed from the structure and pavement areas. We recommend that the
clearing operations extend a minimum of five (5) feet beyond the structure area and two (2) feet outside the
pavement areas. The unsuitable "Topsoil" removed from the proposed structure and pavement areas should
be stockpiled in designated locations and utilized in areas to be grassed.

Gradin

The excavated/cleared exposed subgrade should be evaluated by a Professional “Geotechnical” Engineer
to confirm that all unsuitable surficial materials have been removed. Following the approval of the
Professional “Geotechnical” Engineer, it is recommended that within the structure and pavement areas, the
exposed subgrade be compacted to a dry density of at least 95.0 percent of the Standard Proctor maximum
dry density in general accordance with ASTM test designation D-698 to a minimum depth of twelve (12)
inches. The top six (6) inches of the final design subgrade elevation at the pavement areas should be

compacted to a minimum of 100.0 percent of the Standard Proctor maximum dry density in general
accordance with ASTM test designation D-698.

Prior to beginning compaction, soil moisture contents may need to be controlied in order to facilitate proper
compaction. Ifless moisture is necessary to achieve compaction objectives, then the soil should be properly
aerated; if additional moisture is necessary to achieve compaction objectives, then water should be applied
in such a way that it will not cause erosion or removal of the subgrade soils. A moisture content within three

(3) percentage points of the optimum indicated by the Standard Proctor test (ASTM D-698) is
recommended.
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Following the completion of compaction operations, the exposed compacted subgrade should be proofrolled
with a fully-loaded tandem wheeled dump truck to check for soft pockets materials hidden beneath a thin
crust of better soil. Depending on the conditions of these exposed soils, some undercut may be expected
to become necessary. Any soft, yielding areas should be removed and replaced with a well-compacted
material under the guidance of a Professional “Geotechnical” Engineer or their representative.

Structural Fill

All materials to be used for backfill or compacted fill construction should be evaluated and tested by a
consulting firm that specializes in construction materials testing prior to placement to determine if they are

-suitable for the intended use. Suitable structural fill materials should consist of fine to medium sand with

less than thirty-five percent (35%) passing the No. 200 sieve, having a liquid limit less than forty (40)
percent and plasticity index less than ten (10). This material may be classified as GP, GW, SW, SP, SP-SM,
SM, SM-SC, and/or SC, and should be free of rubble, organic, debris and other deleterious material.
Additionally, all excavated in-situ soils which do not contain debris, organic matter and classified as
“Topsoil” may be utilized upon classification and approval by a Professional “Geotechnical” Engineer.

All structural fill should be compacted to a dry density of at least 95.0 percent of the Standard Proctor
maximum dry density (ASTM D-698). In general, the compaction should be accomplished by placing the
fill in maximum twelve (12) inches loose lifts and mechanically compactmg each lift to at least the specified
minimum dry density.

Backfill in utility trenches and beneath structure areas should be compacted in four (4) to six (6) inch lifts
to the above specified densities using hand compaction equipment. In addition, in order to facilitate
construction, the soils utilized to backfill utility trenches should consist of clean sand with less than twenty
percent (20%) passing the No. 200 Sieve (SP, SP-SM and SM). A qualified, experienced, and certified
Engineering Inspector under the direct supervision of a Professional “Geotechnical” Engineer should
perform field density tests on each lift as necessary to assure that adequate compaction is achieved.

'Foundation Excavations

All foundation excavations should be observed by a Professional “Geotechnical” Engineer or their
representative to explore the extent of any fill and excessively loose, soft, or otherwise undesirable materials.
If soft pockets are encountered in the foundation excavations, the unsuitable materials should be removed
and the foundation base may be located at a lower elevation. Alternatively, the proposed foundation base
elevation may be re-established by backfilling after the undesirable material has been removed. This
backfilling may be done with a very lean concrete, flowable fill or with a well-compacted, suitable fill such
as clean sand, gravel, or crushed #57 or #67 stone. Sand backﬁll should be compacted to a dry density of
at least 95.0 percent of the Standard Proctor maximum dry density (ASTM D-698), as previously described.
Immediately prior to reinforcing steel placement, it is suggested that the bearing surfaces of all foundation
areas be compacted using hand operated mechanical tampers. In this manner, any localized areas which
have been loosened by excavation operations should be adequately recompacted.
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Soils exposed in the bases of all satisfactory foundation excavations should be protected against any
detrimental change in conditions such as from physical disturbance or rain. Surface run-off water should
be drained away from the excavations and not be allowed to pond. If possible, all foundation concrete

should be placed the same day the excavation is made. If this is not possible, the foundation excavations
should be adequately protected.

Temporary Side Slbnes

Side slopes for temporary excavations may stand near one (1) horizontal to one (1) vertical (1H:1V) for short
dry periods of time and a maximum excavation depth of four (4) feet. Where restrictions do not permit
slopes to be constructed as recommended above, the excavation should be shored in accordance with current
OSHA requirements. Furthermore, open-cut excavations up to a maximum depth of ten (10) feet (for
periods longer than 24 hours) should be properly de-watered and sloped on 1%4H:1V or flatter slopes or be
braced using an approved bracing plan. In addition, any open-cut excavations adjacent to existing structures
should be evaluated by a geotechnical engineer on a case-by-case basis. During foundation construction,

excavated materials should not be stockpiled at the top of the slope within a horizontal distance equal to the
excavation depth.

Ground Water Control

Depending upon ground water levels at the time of construction, some form of dewatering may be required
to achieve the required compaction. Ground water can normally be controlled in shallow excavations with
a sump pump. During subgrade soil preparation any plastic soils below design grade could become
disturbed by construction activities. If this becomes the case, the contractor may be directed by the
Professional “Geotechnical” Engineer or his representative to remove the disturbed or pumping soils to a
depth of 12 to 18 inches below design grade and backfill the area with Structural fill. Depending on the
seasonal conditions, some seepage from water bearing pervious seams located at shallow depths may occur.
It is anticipated that such seams could be handled by simple de-watering methods such as by pumping from
sumps.. We do not anticipate that the ground water will interfere with construction operations, however,
during prolonged rain events the site should be positively graded to preventing ponding.

On-Site Soil Suitability

All materials to beused for backfill or compacted fill construction should be evaluated and, if necessary,
tested by a consulting firm that specializes in construction materials testing, prior to placement to determine
if they are suitable for the intended use. In general, based on the boring results, the majority of the on-site
silty sand (SM) soils are expected to be acceptable for use as structural fill in the structure and pavement
areas and as general subgrade fill and backfill in other areas, provided the fill material is free of rubble, clay,
rock [greater than four (4) inches], roots and organic. The sandy clay (CL) and sandy silt (ML) soils are
expected to be moisture sensitive, difficult to compact and obtain stability. However, utilizing the sandy
clay (CL) soils should be at the discretion of the Owner. Borrow materials used as fill, should be approved
by a Professional “Geotechnical” Engineer prior to their acquisition.
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FOUNDATION DESIGN RECOMMENDATIONS

The following design recommendations have been developed on the basis of the previously described project
characteristics and subsurface conditions encountered. If there is any change in these project criteria,
including project location on the site, a review must be made by FES to determine if any modifications in

the recommendations will be required. The findings of such a review should be presented in a supplemental
report.

Once final design plans and specifications are available, a general review by FES is strongly recommended
as means to check that the evaluations made in preparation of this report are correct and that earthwork and
foundation recommendations are properly interpreted and implemented.

Bearing Capacity

Provided the previously described clearing, grading and compaction recommendations are properly
performed, the results of our exploration and analysis indicated that the proposed facility can be supported
by shallow spread footings. It is recommended that the building grades be selected so that normal seasonal
high ground-water levels remain at least one (1) foot below foundation bases.

The foundations can be designed for net allowable soil pressures which do not exceed 3000 pounds per
square foot (psf) for both column (square type) and wall (strip type) foundation systems. In using net
pressures, the weight of the foundation and backfill over the foundation, including the weight of the floor

slab, need not be considered. Therefore, only loads applied at or above the finished floor need to be used
for dimensioning the foundation systems.

Foundation Characteristics

In order to develop the recommended bearing capacity, the base of all exterior foundation systems should
be embedded a minimum of twenty-four (24) inches below adjacent existing natural and/or compacted final

- grades on all sides with the interior foundation systems placed immediately below the floor slabs. Strip or

wall foundation systems should be a minimum of twenty-four (24) inches wide and isolated pad or column
foundation systems should have a minimum plan dimension of four and one half (4.5) feet for bearing
capacity considerations, even though the allowable soil design capacity is not fully developed. The
recommended 24-inch foundation systems base embedment is considered sufficient to provide adequate
cover against frost penetration to the bearing soils.

Settlement

The foundation soils located within the influence of the maximum stress from the shallow foundations
consisted of stiff to hard sandy clay (CL). In this regard, the majority of settlements should occur during
construction as dead loads are imposed. The total settlements of isolated columns should not exceed
approximately one (1) inch and the total settlements of wall foundations should not exceed approximately
% inch with differential settlements on the order of fifty percent (50%) of the total settlements, with the
subgrade preparation recommended herein.
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Differential settlements of these magnitudes are usually considered tolerable for the anticipated lightly
loaded building construction; however, the tolerance of the proposed structure to the predicted total and
differential settlements should be confirmed by the “Structural” Engineer.

Modulus of Subgrade Reaction

Based on the soil conditions encountered at the site, the standard penetration resistance N-values and the
recommended depth of footing bottoms shown above; the modulus of vertical subgrade reaction "Kvs"
should be on the order of 300 kips per cubic foot (kcf). However, if the soil conditions are improved in the
construction phase a higher value can be expected to be obtained. This value can range from 300 to 400 kcf
depending on the soil improvement techniques employed during the earthwork phase.

Lateral Earth Pressures

Foundation walls constructed below existing grades or which have adjacent compacted fill will be subjected
to lateral at-rest or active earth pressures. Walls which are restrained at the top and bottom will be subjected
to at-rest soil pressures equivalent to a fluid density of 52 pounds per cubic foot (pcf). Walls which are not
restrained at the top and where sufficient movement may mobilize active earth pressures, an equivalent fluid
density of 35 pcf can be used. At locations where the base of the walls extends below the ground water
table, soil pressures can be calculated using Y the equivalent fluid densities given above, however,
hydrostatic and seepage forces must then also be included. The above pressures do not include any
surcharge loads for sloped backfill, point or area loads behind the walls and assume that adequate drainage
provisions have been incorporated.

The lateral earth pressures acting on retaining walls will be resisted by the sliding resistance forces along
the base of the wall foundation system base and the passive resistance resulting from the foundation system
embedment at the wall toe. Passive resistance could be neglected for a safer design [due to possible

~ excavation in front of the wall at a future time].

FIL.OOR SL.AB

The floor slabs may be constructed as slab-on-grade members provided the previously recommended
earthwork activities are carried out properly. It is recommended that all ground floor slabs be directly
supported by at least a four (4) inch layer of relatively clean, compacted, poorly graded sand (SP) or gravel
(GP) with less than five (5) percent passing the No. 200 Sieve (0.074 mm). The purpose of this layer is to
act as a capillary barrier and to equalize moisture conditions beneath the slab.

We recommend that the floor slab bearing soils be covered by a lapped polyethylene sheeting in order to
minimize the potential for floor dampness which can affect the performance of glued tile and carpet. In
addition, this polyethylene sheeting is also expected to provide a limited barrier to radon gas infiltration into
the building from the subsurface soils. This membrane should consist of a minimum six (6) mil single layer
of non-corroding, non-deteriorating sheeting material placed to minimize seams and to cover all of the soil
below the building floor. This membrane should be cut in cross shape for pipes or other penetrations; the
membrane should extend to within % inch of all pipes or other penetrations. All seams of the membrane
should be lapped at least twelve (12) inches. Punctures or tears in the membrane should be repaired with
the same or compatible material.
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PAVEMENT DESIGN RECOMMENDATIONS

General

Based on our subsurface exploration progfam at the subject site, we encountered materials consisting of

silty sand (SM), sandy silt (ML) and sandy clay (CL) within the upper five (5) feet. These soils were
medium dense and stiff to very stiff in consistency.

Subgrade

Due to encountering soils with moderate potential for shrink/swell and low CBR values within the upper
four (4) feet at this site, stabilization will be required. The existing shallow subsurface soils should be
acceptable for construction and support of a flexible type pavement section, provided subgrade preparation
operations recommended in this report are properly performed. This stabilization could consist of
increasing the crushed stone aggregate subbase/base thickness, utilizing a layer of geogrid [TENSAR BX-
1100 or approved equivalent] or soil/lime mixing. Based on the laboratory tests performed on the shallow
soils encountered, the California Bearing Ratio (CBR) test results indicated CBR values ranging from 3.3
to 21.7, with an average value of 3.8 [excluding CBR- 1, 21.7]. Using the VDOT %5 design method, the
recommended design CBR value for pavement design is 2.5. The complete CBR test results are shown on
Table 1 attached to this report. '

Based on the near-surface soils encountered during our geotechnical exploration, and our review of the
Pavement Design Guide for Subdivision and Secondary Roads in Virginia published by the Virginia
Department of Transportation (VDOT), the near-surface soils consisted of Medium Resilient Soils which
are expected to have a Soil Resiliency Factor of 2.5. Based on the respective design CBR value and Soil
Resiliency Factor, the average Soil Support Value (SSV) for this project is expected to be six (6).

Subbase/Base Laver

A crushed stone aggregate or crushed concrete subbase/base material should be utilized prior to placement
of the bituminous concrete layers. This subbase/base material should meet current Virginia Department of
Transportation (VDOT) requirements for 21B, Type I Aggregate material or approved crushed concrete,
including compaction to 100.0 percent of its maximum dry density as determined by the Standard Proctor
test (D-698) and a minimum California Bearing Ratio (CBR) of 30 percent. Due to the low CBR values,
we recommend utilizing a minimum subbase/base thickness of eight (8) inches for the light and heavy
traffic areas in general accordance with the latest VDOT Pavement Design Guide for Subdivision and
Secondary Roads in Virginia. L '

Bituminous Concrete Pavement

Due to the low CBR values and the heavy traffic, the bituminous concrete should consist of two (2) layers
for the access pavement section and one (1) layer for the parking spaces. The bituminous concrete base layer
should consist of three (3) inches of VDOT Type BM-2 course and the bituminous concrete surface layer
should consist of two (2) inches of VDOT Type SM-2A course for high and heavy traffic volume pavement
areas. The bituminous concrete layer for the parking spaces should consist of two and one half (2.5) inches
of VDOT Type SM-2A course layer. The pavement structural section should be placed in general
accordance with the latest VDOT Road and Bridge Specifications.
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Average Daily Traffic

Based on our review of the pavement subgrade soils, the laboratory test results and the proposed traffic, we
expect the proposed pavement structural sections will provide the following Thickness Indices (D) and be
capable of supporting the following Average Daily Traffic.

One layer Geogrid (TENSAR BX-1100 or approved equivalent)
“If required”

8" Aggregate Subbase VDOT Type 21B or Crushed Concrete
3" VDOT Type BM-2 Bituminous Concrete Base Course

2" VDOT Type SM-2A Bituminous Concrete Surface Course

One layer Geogrid (TENSAR BX-1100 or approved equivalent)
“If required”

8" Aggregate Subbase VDOT Type 21B or Crushed Concrete
2.5" VDOT Type SM-2A Bituminous Concrete Surface Course

It is important to note that the design method utilized assumes Heavy Commercial Vehicles (HCV) with two
(2) or more axles will not exceed five percent (5%) of the total ADT.

Rigid Concrete Pavement Alternate

Based on the soil conditions encountered, laboratory test results, our experience with similar projects,
Portland Cement Association (PCA), “Thickness Design for Concrete Highway and Street Pavements”
Manual and VDOT Standards and Specifications, a minimum thickness of nine (9) inches should be utilized
over a six (6) inch layer of VDOT 21B base layer or approved crushed concrete for the proposed high and
heavy traffic volume areas. The concrete should have a minimum flexural strength of 650 pounds per square
inch (psi) at twenty-eight (28) days in general accordance with ASTM C-78. We recommend a reinforcing
steel mat, preferably No. 3 steel rebars be placed twelve (12) inches on center. If reinforcing steel is not
utilized, longitudinal joints placed at intervals not exceeding eight (8) feet and to an approximate depth of
three (3) inches should be constructed. In addition, dowels should be placed twelve (12) inches on center
at the longitudinal joints. The steel reinforcement within the concrete pavement should be designed by the
“Civil” Engineer.

These recommendations are considered minimum for the site-soil and traffic conditions expected. However,
we recommend the final pavement structural sections be determined by the project “Civil” Engineer using
information obtained and reported in this geotechnical engineering services report and the actual anticipated
traffic conditions for each pavement area at the project site.

JR057_JCC_FIRE_STATION_5 - 081



Geotechnical Engineering Services Report F ES
Fire Station - Alternate Route 5

James City County, Virginia

FES Project No. 1-81301.001

Page 16

Pavement Subgrade Preparation

The structural performance and service life of the pavement section is greatly dependent on the quality
control during construction, as soil variations may occur along the construction site. As such, the following
field control procedures are strongly recommended to ensure proper subgrade preparation and stability.

1. The development area plus a margin of two (2) feet should be stripped and cleared
of surface vegetation, organic or root laden topsoil, roots and stumps (if
encountered). Any “Topsoil” removed from the pavement areas should be stockpiled
in designated locations and used in areas to be grassed. Any undercut soils removed
from the pavement areas should be evaiuated by a an experienced “Geotechnical”
Engineer to determine their suitability as general subgrade fill material.

2. Compact the cleared, undercut and stripped subgrade areas to a minimum of 95.0
percent of the maximum Standard Proctor dry density in general accordance with
ASTM D-698 for a minimum depth of twelve (12) inches.

3. Compaction should be accomplished with a large sheepsfoot roller or equivalent
compacting equipment. A minimum of eight (8) overlapping passes should be made
at the bottom of the excavation in a cris-cross pattern by the compacting equipment.
The compacting equipment should have a minimum static drum weight on the order
of six (6) to eight (8) tons. Care should be exercised when operating the compactor
adjacent to existing structures. We recommend performing static compaction within
fifty (50) feet of existing structures (if any).

4. Prior to beginning compaction, soil moisture contents may need to be controlled in
order to facilitate proper compaction. If additional moisture is necessary to achieve
compaction objectives of improved fill, then water should be applied in such a way
that it will not cause erosion or removal of the subgrade soils. A moisture content
within three (3) percentage points of the optimum indicated by the Standard Proctor
test in general accordance with ASTM D-698 is recommended prior to compaction.

5. Proof-roll the excavated/compacted subgrade area. Proof-rolling should be
accomplished with a fully-loaded, tandem-wheeled dump truck not weighing less
than twenty (20) tons to check for pockets of soft materials hidden beneath a thick
crust of better soil. Depending on the conditions of these exposed soils, some
undercutting, Geogrid [TENSAR BX-1100 or approved equivalent] and/or soil/lime
mixing soil stabilization may become necessary. Any soft, yielding areas should be
removed and replaced with a well-compacted material under the guidance of a
Professional “Geotechnical” Engineer.

6. Following satisfactory completion of the initial compaction/proof-rolling at the
excavated area, the proposed pavement areas may be brought up to finished subgrade
levels. Approved sand fill should be placed in loose lifts not exceeding twelve (12)
inches in thickness and should be compacted to a minimum of 95.0 percent of the
maximum Standard Proctor dry density in general accordance with ASTM D-698.
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7. The top six (6) inches of the final design subgrade elevation should be compacted to
a dry density of at least 100.0 percent of the Standard Proctor maximum dry density
(ASTM D-698). Additionally, the base should be compacted to a dry density of at
least 100.0 percent of the Standard Proctor maximum dry density (ASTM D-698) and
proof-rolled under the supervision of a Professional “Geotechnical” Engineer.

Utility Trenches

Backfill in utility trenches that are located within the roadway right-of-way areas should be compacted using
hand compaction equipment in four (4) to six (6) inch loose lifts to a dry density of at least 95.0 percent of
the Standard Proctor maximum dry density (D-698). An experienced Engineering Technician, under the
direct supervision of an experienced “Geotechnical” Engineer should perform field density tests on each
twelve (12) inches of compacted fill and as necessary to assure that adequate compaction is achieved.

QUALITY CONTROL DURING CONSTRUCTION
FES recommends that quality control during the construction phase of the project be performed as follows:

Structure Areas

1. Perform compaction tests on the stripped subgrade prior to backfilling (if the stripped
subgrade will be cut, then perform compaction testing on the final cut grade). The
stripped subgrade should be compacted to 95.0 percent of the maximum dry density
as determined by the Standard Proctor test to a minimum depth of one (1) foot.
Perform compaction testing on any fill material placed within structures and utility
areas.

2. Perform proof-rolling under the supervision -Eof a Professional “Geotechnical”
Engineer or his representative by utilizing a fully-loaded tandem-wheeled dump truck
[approximate weight of twenty (20) tons].

3. Evaluate all foundation excavations by a Professional “Geotechnical” Engineer or
his representative to determine the suitability and stability of the foundation bearing
material.

4. Perform concrete inspection, sampling and testing by an experienced qualified, and

certified Engineering Technician on all concrete pour operations, including but not
limited to footings, slabs, walkways, etc. : ’

5. Perform structural steel visual evaluation of bolts, welds, deck and deck welds, studs
and connections.

6. Perform masonry, concrete, grout testing and inspection.
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REPORT LIMITATIONS

The design recommendations have been developed on the basis of the previously described project
characteristics and subsurface conditions. If there is any change in these project criteria, including project
location on the site, a review must be made by FES to determine if any modifications in the
recommendations will be required. The findings of such a review should be presented in a supplemental
report.

These recommendations were developed from the information obtained in the test borings which depict
subsurface conditions only at these specific locations and at the particular time designated on the boring
profiles. Soil conditions at other locations may differ from conditions occurring at these boring locations.
In addition, the passage of time may result in a change to the soil conditions at these boring locations. The
nature and extent of variations between the borings may not become evident until the course of construction.
If variations then appear evident, it will be necessary for a re-evaluation of the recommendations presented
in this report. A complete re-evaluation of the previous recommendations will be performed after completing
on-site observations during the construction period and noting the characteristics of any variation. We
recommend that Foundation Engineering Science, Inc. be retained during the construction phase of this
project as the Geotechnical Engineer of Records.

Our professional services have been performed, our findings obtained, and our recommendations prepared
in accordance with generally accepted Geotechnical Engineering Principles and Practices. Foundation
Engineering Science, Inc. is not responsible for the conclusions, opinions or recommendations made by
others based on this geotechnical engineering services report.
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TABLE 1 - CALIFORNIA BEARING RATIO



TABLE 1
CALIFORNIA BEARING RATIO (CBR) TEST RESULTS
: Fire Station - Alternate Route 5
James City County, Virginia

CBR-1 AB-1 1-2 Light brown silty sand SM 4.7 10.0 117.2 21.7 0.17 43.2 2.5
CBR-2 AB-2 1-2 Light brown sandy silt ML 4.5 10.4 123.1 43 0.05 57.0 2.5
CBR-3 AB-3 1-2 Light brown sandy silt ML 5.9 10.5 121.4 3.3 0.00 52.3 2.5
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Notes: (1) See attached Figure 2 for plan location of each CBR sample.




. . . . . .o ¢

JRO57_JCC_FIRE_STATION_5 - 088

FIGURES

Figure 1 - USDA Soil Conservation Map
Figure 2 - Boring and CBR Location Sketch
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BORING PROFILE SHEETS



q

FOUNDATION ENGINEERING SCIENCE, INC.

PROJECT NAME: Fire Station, Alternate Route 5 PROJECT NO.: 1-81301 BORING NO.: B-1

CLIENT: James City County BORING LOCATION: See Figure 2 DATE:  August 19, 1998

PROJECT LOCATION: James City County, Virginia DRILLING METHOD: Hollow Stem Auger BORING DEPTH: 20 Feet

FES REPRESENTATIVE:  J. Norman OBSERVED G.W.T.: 10 Feet STATION NO.: N/A

__*:-_—

DEPTH

(FEET) Soi SOIL DESCRIPTION SPT REMARKS

SYMBOL N-VALUE

LEGEND

-l

0.00 Tl SM Tan, dry silty SAND
T Medium Dense
3-9-13-10

NN CL Brown to gray, mottled, dry to saturated sandy CLAY

NSNS Stfto Hard 9-10-12-16

-
:
/57550
A :

13-22-21-22

12-13-13-16

-
/,
;

NN 12-10-8-10
1000 ~NONNY

'

56-8-8
15.00 NN

T—F‘
777
vy

PSNN

PN

........ SP-SM | Brown, saturated slightly silty SAND

........ Medium Dense

-------- 5-7-99
20.00 Boring Terminated @ 20 Feet

25

q‘T—TT—
8
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FOUNDATION ENGINEERING SCIENCE, INC.

PROJECT NAME: Fire Station, Altemate Route 5 PROJECT NO.: 1-81301 BORING NO.: B-2
CLIENT: James City County BORING LOCATION: See Figure 2 DATE: August 19, 1998
PROJECT LOCATION: James City County, Virginia DRILLING METHOD: Hollow Stem Auger BORING DEPTH: 20 Feet
FES REPRESENTATIVE: J. Norman OBSERVED G.W.T.: 10 Feet STATION NO.: N/A
o
SOIL SPT REMARKS
z SOIL DESCRIPTION
3 SYMBOL N-VALUE
u
R SM Tan, dry silty SAND
JEEEREE Medium Dense _
IR 5-12-t11-10Q
R CL Brown to gray, mottled, dry to moist sandy CLAY
NN Very Siiffto Hard 1210109
NS
PN
\\\\_ 14-16-22-24
NN
NS
™
13-14-14-17
i SC Gray, moist to saturated clayey medium to coarse SAND .
i 24-48-36-14 -
10.00 ] =
t \\\\ CcL Reddish brown, saturated sandy CLAY
NN Stiff .
550 NSNS 4-6-7-9
) PSS
NN
NONNN
AR
........ SP-SM | Brown, saturated slightly silty SAND
........ Medium Dense
........ 4-7-9-10
20.00 Boring Terminated @ 20 Feet
25.00
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FOUNDATION ENGINEERING SCIENCE, INC.

‘ PROJECT NAME: Fire Station, Alternate Route 5 PROJECT NO.: 1-81301 BORING NO.: B-3
CLIENT: James City County BORING LOCATION: See Figure 2 DATE:  August 19, 1998
PROJECT LOCATION: James City County, Virginia DRILLING METHOD: Hollow Stem Auger BORING DEPTH: 20 Feet
FES REPRESENTATIVE:  J. Norman OBSERVED G.W.T.: 10 Feet STATION NO.: N/A
DEPTH = soiL SPT REMARKS

SOIL DESCRIPTION
(FEET) g SYMBOL N-VALUE
a
0.00 S SM Tan, dry silty SAND
PR Medium Dense ]
DIl . 4-10-10-12
NN CL Brown to gray, mottled, dry to moist sandy CLAY
VNN Very Stiff to Hard 1091143
PN
PN
500 \\\\. 11-16-17-19
OSSN
PN
RN
13-12-13-14
i R sC Gray, moist to saturated clayey medium to coarse SAND
HE N :
R Medium Dense g
13-15-12-11 -
| 10.00 =
t CL Reddish brown, saturated sandy CLAY
Stiff
6-7-7-9
15.00
i_ ........ SP-SM | Brown, saturated slightly silty SAND
........ Medium Dense
........ 5-8-8-9
20.00 Boring Terminated @ 20 Feet
i 25.00
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FOUNDATION ENGINEERING SCIENCE, INC.

ROJECT NAME: Fire Station - Alternate Route 5 PROJECT NO.: 1-81301 BORING NO.: AB-1/CBR-1

_q__

LIENT: James City County BORING LOCATION: See Figure 2 DATE: August 18, 1998

-

PROJECT LOCATION: James City County, Virginia DRILLING METHOD: Hand Auger BORING DEPTH: 5 Feet

-

ES REPRESENTATIVE: J. Norman OBSERVED G.W.T.: > 5 Feet STATION NO.: N/A
* 355'2“" 2 SYUROL SOIL DESCRIPTION REMARKS
o
i 0.00 Sttt SM Dark brown, moist silty fine SAND with roots
R AN “TOPSOIL"
# A SM Tan, dry silty SAND
i AONN CL Brown to gray, mottled, dry to moist sandy CLAY
R
NN
PO
PN
NN
NN
) N
5.00 : .
Boring Terminated @ 5 Feet
10.00
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FOUNDATION ENGINEERING SCIENCE, INC.

- -

g

Boring Terminated @ 5 Feet

ROJECT NAME:  Fire Station - Alternate Route 5 PROJECT NO.: 1-81301 BORING NO.: AB-2/CBR-2
tLIENT: James City County BORING LOCATION: See Figure 2 DATE: August 18, 1998
HROJECT LOCATION: James City County, Virginia DRILLING METHOD: Hand Auger BORING DEPTH: 5 Feet

ES REPRESENTATIVE: J. Norman OBSERVED G.W.T.: > 5 Feet STATION NO.: N/A

DEPTH SO
h (FEET) % SYMBOL SOIL DESCRIPTION REMARKS
i 0.00 z — SM Dark brown, moist silty fine SAND with roots

L “TOPSOIL"
Larar Aty ML Tan, dry to moist sandy SILT
A
Ry
Pl i _
NENCNEN CL Brown to gray, mottled, dry to moist sandy CLAY
RN NN
.
NN
SN N
NN
PN
.i NN

- .

10.00
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FOUNDATION ENGINEERING SCIENCE, INC.

PROJECT NAME:  Fire Station - Alternate Route 5 PROJECT NO.: 1-81301 BORING NO.: AB-3/CBR-3

— - .

CLIENT: James City County BORING LOCATION: See Figure 2 DATE: August 18, 1998
PROJECT LOCATION: James City County, Virginia DRILLING METHOD: Hand Auger BORING DEPTH: 5 Feet
ES REPRESENTATIVE: J. Norman OBSERVED G.W.T.: > 5 Feet STATION NO.: N/A
DEPTH SOIL
(FEET) g SYMBOL SOIL DESCRIPTION - REMARKS
*»0.00 o -t SM Dark brown, moist silty fine SAND with roots
LA “TOPSOIL" :
Ear o ¥y ML Tan, dry to moist sandy SILT .
Rl
WAy
P §
MO CL Brown to gray, mottled, dry to moist sandy CLAY
PN
NN
PN
NN
R
PN
L .
5.00 . .
i Boring Terminated @ 5 Feet
10.00
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LABORATORY TEST RESULTS



f U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER \
100 6 73 215 13/4"/23/83 4 6 g10141620 3040 50 701004200
I [ 7t I * I [ I [N
\
90
80 : \"
P N
E
r70 \
c Ay
E
\ NN
F \
: :
N | A
EBUT i \
R |
B .
Y40
w
£
]
G30
H
T
20
10
0
100 10 1 0.1 0.01 0.001
- GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. _SAND - SILT OR.CLAY
coarse ] fine coarsel medium } fine
Specimen ldentification Classification MC%| LL PL Pl Cc Cu
o 1 1.0 Light Brown Silty Sand 5 | 17 | NP | 17
D 2 1.0 Light Brown Sandy Silt with trace Clay 5 17 | NP 17
A 3 1.0 Light Brown sany Silt with trace clay 6 19 | NP 19
Specimen ldentification| D100 D60 D30 D10 | %Gravel| %Sand { %Silt | %Clay
e 1 1.0 4.75 0.22 0.0 56.8 43.2
@ 2 1.0 4.75 0.10 0.0 43.0 57.0
A 3 1.0 4.75 0.17 0.0 47.7 52.3
PROJECT Fire Station - James City County, Virginia JOB NO. 1-81301
DATE 8/27/98
GRADATION CURVES
Foundation Engineering Science, Inc.
k Newport News, Virginia "
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60 /V
50 %
P /
L
A /
s 40 e
T
!
Cc /
;30 ”
Y /
!
N 20 A
D
E /
X
10 /
CL-ML ) @ @
0
0 70 20 60 80 700
LIQUID LIMIT (L)
Specimen ldentification| LL | PL Pl {Fines| Classification
e 1 1.0 17} 17| NP 43.2/| Light Brown Silty Sand
@ 2 1.0 171 17| NP |57.0] Light Brown Sandy Silt with trace Clay
Al 3 1.0 19| 19| NP |52.3] Light Brown sany Silt with trace clay
PROJECT Fire Station - James City County, Virginia JOB NO. 1-81301
: DATE 8/27/98
ATTERBERG LIMITS' RESULTS
Foundation Engineering Science, Inc.
\_ Newport News, Virginia
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FOUNDATION ENGINEERING SCIENCE, INC.

Client James City County Date Sampled August 18, 1998
Project Name | Fire Station - Alternate Route 5 Sample Depth 1-2
(Feet)
Project James City County, Virginia Sample Location CBR -1
Location ‘
Project No. 1-81301.001 Sampled By IN/TE
Sample No. 1 Remarks
Sieve Si_ze {“:‘Passing Prdctoﬁﬁgii{esulvt_v' o Atterberngnts ' Sample Cl'éssiﬁcam
(%) 2 ) g ~_ Description
3/8" 100.0 Dry Density (pcf) 117.2 | Liquid Limit  16.9 | Light brown silty sand (SM)
No. 4 100.0
No. 10 99.4 Plastic Limit NP
No. 20 96.7
No. 40 83.5 Moisture (%) 10.0 Plasticity Index NP
No. 60 63.0
No. 100 495
No. 200 43.2
-  CBR Test Result _ |
Labbratorngesult Unsoaked CBR Soaked CBR . . Remarks
Moisture (%) 935 107.0
Drv Density (%) 102.9 105.2
Swell (%) - 0.17
Moisture After Soaking (%) --- 10.7
CBR Value 33.7 21.7
Comments
Recommendations We recommend utilizing CBR value of 21.7 for pavement.
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LABORATORY TESTING PROGRAM

FOUNDATION ENGINEERING SCIENCE, INC.

CALIFORNIA BEARING RATIO (CBR) TESTING

Comments

Chent James City County Date Sampled August 18, 1998
Project Name | Fire Station - Alternate Route 5 Sample Depth 1-2
(Feet)
Project James City County, Virginia Sample Location CBR -2
Location ‘
Project No. 1-81301.001 Sampled By IN/TE
Sample No. 2 Remarks
| Laboratory Clas':s_iﬁcation (ASTM & AASHTO Methods)
Sieve Size Passing " Proctor Result Atterberg Limits Sample Classification &
(%) : : Description -
3/8" 100.0 Dry Density (pcf) 123.1 Liquid Limit  17.2 | Light brown sandy silt (ML)
No. 4 100.0
No. 10 99.6 Plastic Limit NP
No. 20 95.3 ‘ !
No. 40 89.4 Moisture (%) 10.4 . Plasticity Index NP
No. 60 79.9 i
No. 100 65.5 |
No. 200 57.0 t
| CBRTesl Result 7
Laboratory ﬁésult Unsoakgad CBR Soaked CBR Remarks;
Moisture (%) 105.7 106.2
Dry Density (%) 99.0 99.3
Swell (%) - 0.05
Moisture After Soaking (%) -—- 11.1
CBR Value 43 8.3

Recommendations

obtained.

We recommend utilizing « 'BR value of 4.3 for pavement design.Stabilization
is expected to be required in the pavement areas where this bulk sample was
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LABORATORY TESTING PROGRAM

FOUNDATION ENGINEERING SCIENCE, INC.

CALIFORNIA BEARING RATIO (CBR) TESTING

Client James City County Date Sampled August 1§, 1998
Project Name | Fire Station - Alternate Route 5 Sample Depth 1-2

{Feet)
Project James City County, Virginia Sample Location CBR -3
Location
Project No. 1-81301.001 Sampled By IN/TE

-l Sample No. 3

Remarks

Laboratory Classiﬁcatidx1 (ASTM & AASHTO h/l.e,tiiod‘s)

Sieve Size Passing Proctor Result Atterberg Limits Sample Classiﬁcé'{ii:an &
(%) Description
3/8" 160.0 Dry Density (pcf) 121.4 Liquid Limit 193 | Light brown sandy silt (ML)
No. 4 100.0
| No. 10 99.4 Plastic Limit NP
I No. 20 96.9
I No. 40 84.0 Moisture (%) 10.5 Plasticity Index NP
No. 60 67.8
No. 100 57.9
No. 200 523
v CBR Test Resﬂll
Labbralory Result Unsoaked CBR Soaked CBR Remarlés;}:; :: o
| Moisture (%) 99.0 99.0
Dry Density (%) 102.8 100.2
Swell (%) --- 0.00
Moisture A fter Soaking (%) --- 10.4
1 CBR Value 33 10.3
Comments

Recommendations

obtained.

We recommend utilizing CBR value of 3.3 for pavement design.Stabilization
is expected to be required in the pavement areas where this bulk sample was
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MOISTURE-DENSITY RELATIONS REPORT
AV
130 N
; AN
A\
- -
120
i
— L
5 110 H =
fy
‘»
®
o AN
= 100
a
N .
90 Sat. Line for
S.G. = 2.70
80
75
0 10 20 30 40
Moisture Content (%)
Boring/ Classification Nat'l sG LL’ Pl % > % <
Depth Uscs AASHTO Moist. o No. 4 [No. 200
1
1.0 SM A-4 5 17 17 0 43
Test Results Material Description
Optimum Moisture Content = 10.0 Light Brown Silty Sand
Maximum Dry Density = 117.2
Project No.: 1-81301 Remarks:
Project Name: Fire Station CBR Value: Unsoaked = 33.7, Soaked= 21.7
Location: James City County, Virginia : .
gr Date: 08/20/1998
FOUNDATION ENGINEERING SCIENCE, INC. .,
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MOISTURE-DENSITY RELATIONS REPORT
AV
130
AN
\ {
]
! \ Y
120 —$ :
X A\
7 Y
T 110
2
18] !
O
Z 100
(@]
90 ‘ ‘ ‘ . Sat. Line for
' ! i ‘ S.G. = 2.70
80 -
75 ;
0 10 20 30 40
Moisture Content (%)
Boring/ Classification Nat'l SG L Py % > % <
Depth USCS AASHTO M';oist. o No. 4 |No. 200
2
10 ML A-4 5 17 17 (¢] 57
Test Results . Material Description
Optimum Moisture Content = 10.4 Light Brown sandy Silt with trace clay
Maximum Dry Density = 123.1
Project No.: 1-81301 . | Remarks:
Project Name: Fire Station - | CBR Value: Unsoaked= 4.3, Soaked= 8.3
Location: James City County, Virginia
; Date: 08/20/1998
FOUNDATION ENGINEERING SCIENCE, INC. (..,
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MOISTURE-DENSITY RELATIONS REPORT
Y
X
130
AN
A\
N
@ 7
120 :
FARRAN
» \
1~
E 110
N ‘ |
B : !
S ; i
3 ' i
& 100 =
e !
90 C Sat. Line for
S S.G. = 2.70
T \\
" 80 :
75
0] 10 20 30 40
Moisture Content (%)
Boring/ : ' Classification Nat'! S.G LL Pl % > % <
Depth - USCS AASHTO Moist. T No. 4 [No. 200
3
1.0 ML A-4 6 19 19 0 52
Test Resuits Material Description
Optimum Moisture Content = 10.5 Light Brown sandy Silt with trace clay
Maximum Dry Density = 121.4
Project No.: 1-81301 Remarks:
Project Name: Fire Station CBR Value: Unsocaked= 3.3, Soaked= 10.0
Location: Ja_"mes City County, Virginia
7l
8] Date: 08/20/1998
FOUNDATION ENGINEERING SCIENCE, INC. i ues
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November 9, 1999

Department of Planning

P.O. Box 8784

101E Mounts Bay Road
Williamsburg, VA 23187-8784

Re: James City County Fire Station No. 5 — Site Plan Resubmittal
TAF Project No. 980440
Plan No. SP-91-99

To whom it may concern:

Attached you will find our resubmittal for Site Plan review for the above-referenced project. We have
included twelve (12) sets of revised plans for final approval.

The following is a summary of responses to the comments made by Daryl Cook of James City County
Environmental Division, dated August 23, 1999, and Danny Poe of the Wastewater Division, dated
August 18, 1999. These comments were forwarded to our office by Bernard M. Farmer, Jr., P.E.,
Capital Program Administrator on September 29, 1999. It is our understanding from phone
conversations with Mr. Farmer that these were the extent of the review comments made for this
submittal, and that no other comments will be forthcoming.

ENVIRONMENTAL DIVISION — Daryl Cook

\1 The owner or developer will provide all required permits, agreements, and sureties.
2 The BMP maintenance/inspection agreement will be executed by the owner upon completion
of construction.

~ 3. As-built information will be furnished upon completion of construction. A note has been added
‘ to the plan requiring certification by a professional engineer for the dam for the BMP.
\, 4 There will be no off-site land disturbing activity, with the exception of the paved access road in
the easement off of Proposed Alternate Route No. 5. Appropriate erosion control measures
\ have been incorporated into the access road construction.
: 5 A diversion dike has been incorporated into the plans for the proposed access road.
\ 6 The stone beds around the building are not intended as a BMP structure. They are intended
to dissipate splashing from roof runoff, as there are no roof leaders on the building.
\ 7. The BMP is designed to operate as a 6-point BMP based on information provided to our office
by you.

Virginia Beach
1081 19th St., Suite 200, Virginia Beach, Virginia 23451 (757) 422-9933 FAX (757) 422-3585
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The TAF Group ‘ . 1 .

Department of Planning

November 9, 1999 , | 14
Page 2

.

10.

)

12.

~ 13.

.Vo'\/ﬂ \VCf/ ”

Hydraulic calculations were provided with the original submittal. We will forward another copy

of the calculations with this submittal. We have included a drainage area map with this

submittal.

The amount of stone has been specified for the outfall in accordance with Spec. 3.19 of the

third edition of the Virginia Erosion Control Handbook.

The riprap has been changed to an EC-3 liner for erosion control. Appropriate calculations

have been included.

The site erosion control during construction is provided by the proposed silt fence. The silt

fence has been designed in accordance with the latest handbook criteria.

A The principle spillway has been revisedto convey the 10-year storm without flow

through the emergency spillway.

Routing calculations have been provided for th -year and 100-year storms.

The principle spillway has been redesigned to incorporate a vertical riser structure.

Calculati?}s/ﬁave been provided to demonstrate control of the 1-year storm for 24

hours.

A drainage area map has been provided\./

We have included theory and definitions for the software used for the routing

calculations. If you require additional information, you can contact Tom LeBeau of our

office at (757) 422-9933. Tom will be happy to apswer any questions you may have.

G. Detailed input hydrograph information has provided with this submittal.

H. The emergency spillway h::yzén revised as requested. The spillway location has
been moved to a cut secti The spillway length has been revised to two (2) feet.

The sequence of construction has been revised as requested.

mm oO0Ow

WASTEWATER DIVISION - Danny W. Poe, P.E.

1.

ONO O AW

A 15’ JCSA utility easement has been shown on the water main from the right-of-way to the
detector check.

The current location of the detector check is at the request of the Fire Department. They
would like to be able to fill their pumper truck and wash the Fire Department vehicles without
setting off the detector check.

A blow-off assembly has been added to the end of the 8" main.

A profile of the water main has been provided from the right-of-way to the detector check.
Restrained joint lengths have been provided as requested.

Appropriate standard JCSA details have been included in the plans.

A gate valve has been shown on the end of the 1-1/4" force main.

Fixture values are shown on the cover sheet. We have included a nomograph from AWWA
for sizing domestic service lines based on fixture values. Standard practice dictates the meter
to be one size smaller than the service line.

The current configuratiomn for the water and sewer connection are at the direction of Bernard
M. Farmer, Jr., P.E., Capital Program Administrator. The grinder pump is referred to as
“future” as it is currently not part of this plan. We have received no information for the force
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- The TAF Group . .

Department of Planning
November 9, 1999
Page 3

main that the fire station pump station would connect to. It is not feasible to design a grinder
pump station unless you know what head condition the station must pump against.
10.  JCSA Water and Sewer Data sheets have been provided as requested.

We trust that these revisions will meet all requirements for final plan approval. If you need any
additional information or have any questions, please do not hesitate to call.

Sincerely,

S 66—

Scott Graver, P.E., L.S.
Project Manager

it

Enclosures
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12/03/99 FRI 16:13 FAX 757 422 3882 TAF GROUP

[ THE

/| TAF

_ 1GROURF

ARCHITECTURE
ENGINEERING
CONSTRUCTION

Zoo1

Letter of Transmittal

1081 19th Street, Suite 200, Virginia Beach, VA 23451 (757) 4229933 FAX (757) 422-3882

Engincering Department

TO:  Daryl Cook
COMPANY: James City County

ADDRESS: P.0O. Box 8784
101E Mounts Bay Road
Williamsburg, Va 23187-8784

DATE:
PROJECT #:

PROJECT/SUBJECT:

PAGE 1 OF 10 FAX#:

03-Dec-99
a80440

Fire Station No. 5

258-4032

# OF f,rt
ITEM# DATED COPIES  DESCRIPTION , wE K éé
1 11/9/99 1 Copy of Resubmittal Transmittal ) ﬂp '\/
2 1027189 1 Hydraulic Caiculations ﬁ'fo('mc 6,,,1/ P‘ﬁ ot 9O
LM ¢ ? ﬁ/‘) e? /foo/qéA
o™ N9 [5 N A L [/
]
BT 0 ol

TRANSMITTED AS CHEGKED BELOW:

X For approval
[] For pricing
[X For review & comment

[] As requested

] No exceptions taken
[C] Make corrections noted
1 Amend & resubmit

[l Rejected - see remarks

This transmittal was (check as required) [ ] faxed [X] ailed [} hand delivered

€
A%izﬁ"” W e
¢ a1
p 0t " J 9
[} For record {O[NLé y
[ For information 7/11
[C1 To coordinate ['LI

"] For bids due:

COMMENTS:

FROM: Scott Graver

JRO57_JCC_FIRE_STATION_5 - 110
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12703799 FRI 16:14 FAX 757 422 3882 TAF GROUP ooz

yTHE

B/l

ARCHITECTURE
ENGINEERING
CONSTRUCTYON

Letter of Transmittal

1081 19th Street, Suite 200, Virginia Beach, VA 23451 (7537) 422-9933 FAX (737)422-3882
Engineering Department

TO:  Planning Department
COMPANY: James City County

ADDRESS: P.O. Box 8784
101E Mounts Bay Road
Williamsburg, Va 23187-8784

DATE: 09-Nov-898
PROJECT #: 980440

PROJECT/SUBJECT: Fire Station No. 5
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DATED COPIES DESCRIPTION

N/A
N/A
N/A

7/16/99 12 Site Develapment Plans
11/9/99 1 Resubmittal Letter

Stormwater Management Narative with Routing Calculations
Drawdown Calculations

10/27/99

VESCH Ditch Lining calculations
Hydraulic Calculations

m\l@(ﬂ#wl\)w‘

6/30/98

TRANSMITTED AS CHECKED BELOW.

[XI Forapproval
{1 For pricing
X For review & comment

[0 As requested

2
2
2
2
1179799 2 Water and Sewer Data Sheets
2 Drainage Area Map

] No exceptions taken [l For record

[Tl Make corrections noted ] For information
[] Amend & resubmit ] To coordinate
] Rejected - see remarks [ For bids due:

This transmittal was (check as required) [ ] faxed gled [ hand delivered

COMMENTS:

FROM: Scoft Graver
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Scott Thomas

From: Scott Thomas

Sent: Wednesday, August 22, 2001 3:10 PM
To: Rose King

Cc: Bernard M. Farmer; Beth Davis
Subject: JCC Firehouse # 5 Pond

Rose

As discussed with you and briefly with Bernie today:

Based on my review of Sheets C-3 and C-4 of the preliminary “as-built” set for JCC Fire Station # 5 (County
Plan SP-91-99), as present at Rose King’s office, at a minimum the following would need addressed to meet our
current standards for Record Drawing and Construction Certification for stormwater management facilities:

1) Standard Forms. At a minimum and to the greatest extent possible, complete Sections 1, 2, 3, 4 and 5 (pages
1 through 3) of the forms in our Record Drawing and Construction Certification, Standard Forms & Instruction
packet. I previously forwarded our RD/CC packet to Bernie. If another copy is needed let me know.

2) Construction Certification. Construction certification is required, mainly for the dam embankment and the
riser/barrel outlet structure. Can be in either letter format or by use of the standard certification statements
(form) in the County Record Drawing/Construction certification packet.

3) Record Drawing. Per previous project comments and notes on the drawings, a record drawing (as-built) is
required for the stormwater management facilty. Presently, all the data on Sheet C-3 and C-4 appears to reflect
information from the approved design plan. Normally, we require the design plan information to be crossed out
(but not erased) and as-built data to be shown next to the design information in color, bold or boxed format.

4) Record Drawing. Need top of dam spot elevations (no less than 50' interval) to confirm freeboard is present
from design high water; bottom of pond spot elevations to confirm pond depth and positive drainage within the
bottom of the basin; confirmation that design sideslopes are not steeper than that proposed; riser and barrel
information (elevations, sizes, material type, etc.); riser grate or rack types; riser orifice information (invert
elevation and size); outlet protection information (dimensions and stone type) and storm drain pipe data for the
two primary storm drain inflows into the pond. At a minimum storm drain pipe data (pipe length, size; type;
invert elevations) should extend back to the first access structures, specifically inlets S2 & S6.

5) Annotate Sheets C-3 (grading plan view) and Sheets C-4 (riser structure detail) as required with as-built field
information as outlined above.

This should be sufficient to meet our current requirements. Call me at x6639 if you have any questions.

Scott J. Thomas, P.E.
James City County
Environmental Division
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TRANSMITTAL

DATE : NovEMBER | O, 1999
Mﬁ?
TO: ENVIRONMENTAL 127
JCSA
FROM: CHRISTOPHER JOHNSON, PLANNER
SUBJECT: SP-91-99. JaMEs CITY COUNTY FIRE STATION #5

[TEMS ATTACHED: REVISED SITE PLAN

INSTRUCTIONS: PLEASE REVIEW AND COMMENT OR APPROVE AND SIGN
RETURN BY: NovEMBER | 7, | 999

AGENCY COMMENTS:

JRO57_JCC_FIRE_STATION_5 - 113



Date Record Created: ; WS_BMPNO: et '
RosT RF;ggtrd i MAINTENANCE PLAN CTRL STRUC DESC

Created By: ,
! SITE AREA acre ‘ CTRL STRUC SIZE inches

PRINTED ON LAND USE Public Fire Station =~ OTLT BARRL DESC |
Thursday, March 11, 2010 |aaswe e bypos  OTLTBARRLSIZEmh -

WATERSHED JR
BMP.ID NO 057

PLAN NO SP-91-99 11:35:29 AM JCC BMP CODE

(36-3)(1-23) POINT VALUE EMERG SPILLWAY Yes

TAX PARCEL -
PIN NO 023 DESIGN HW ELEV 56.94

CONSTRUCTION DATE PERM POOL ELEV 5e0

PROJECT NAME SVC DRAIN AREA acres 2. 2-YR OUTFLOW cfs 0.00

FACILITY LOCATION ‘ - ' - - 10-YR OUTFLOW cfs 2.99

CITY-STATE Williamsburg, Va. REC DRAWING
SERVICE AREA DESCR!  Firehouse & Offsite Area

CURRENT OWNER games’”qty Co

IMPERV AREA acres . CONSTR CERTIF

OWNER ADDRESS
RECV STREAM Creek

OWNER ADDRESS 2

EXT DET-WQ-CTRL  LASTINSP DATE Inspected by:
WTR QUAL VOL acre-ft

: INTERNAL RATING
OWNER PHONE CHAN PROT CTRL

. CHAN PROT VOL acre-ft o M‘SCICOMMENTS &
MAINT AGREEMENT . No - Shallow marsh BMP. Doesn't drain well,

SWIFLOOD CONTROL .
EMERG ACTION PLAN level outlet pipe.
GEOTECH REPORT

GetLastBMPNo | ~ Return to Menu |

Additional Comments:
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JAMES CITY COUNTY FIRE STATION #5
PLAN NO. SP-91-99

ENVIRONMENTAL DIVISION REVIEW COMMENTS
(.
August 23, 1999 MCE[DEC

N
\Q‘ \

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

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

~3. As-built drawings must be provided for the detention basin on completion. Also,
a note shall be provided on the plan stating that upon completion, the construction
of the dam will be certified by a professional engineer who has inspected the
structure during construction.

S 4. Identify any off-site land disturbing areas required with proper erosion control
meqasures. | oo T
< _

"\'5. - Provide a diversion dike from the end of the proposed road, over to the sediment
basin, to carry runoff to the basin until a point when the storm system is
operational.

N4 It is unclear what the infiltration beds are for as they are not considered in the BMP

o VP calculation. Either provide an outlet for the infiliration beds leading into the BMP

ol .a or provide a soil report showing that the soil in the location of the infiltration beds
ot T2 - will infiltrate at a minimum rate of 0. 50 feet per hour to a depth of 5 feet below the
4 AT bottom of the trench. ~

B
4

N7~ The BMP is not designed to opercté as a 6-point BMP so the BMP calculation
olc & v worksheet needs to be revised to eliminate the onsite BMP credit. The only items
that will receive BMP credits are the offsite BMP and the natural open space

onsite.

8. Provide calculations to suizn/the design of all drainage conveyances including
pipes, culverts, inlets, ditghes, etc. Provide hydraulic grade line calculations
based on the 10-year storm. Include a drczmagey@a map for each structure.

L—NovE ‘
\; 9. Specify the amount of stone to be used as outfall protection in accordance with
Spec 3.19 of the third edition of the Virginia Erosion Control Handbook (VESCH).
\

10.  Ttis unclear what the purpose of the riprap just to the west of the BMP is. Hitis to
serve as protection for the ditch where it rridkes the turn, it would appear that an
EC-3 liner would serve the same function at a much lower cost and also be much
more aesthetic. Submit calculations to support the design and type of liner

SR 4 o et s \

N
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needed for the ditch.

1L The detention basin must be examined for performance as a sediment trap during
’ the construction of the project and be designed according to the new handbook

criteria. "1 M. TmeeEs MO T ZS o O FEL AT ArdY e ET e

12.  The fellowing comments refer to the BMP design:

ot The principle spillway needs to be designed to convey the 10-year storm
without flow through the emergency spillway. $%6.7/ < 56.8 oic

op vB/ Calculations need to be provided that show routing of the 10- and 100-year
storms.

:__7 C. The outlet structure of thg needs to be redesigned. As stated above,
the principle need;;oﬁeo y the 10-year storm as well as the release of the
l-year storm over 8{i's. The design needs to include either a sloped or
vertical riser structure for use as trash protection. N7 AppresseED.
Provide calculations that demonstrate the control of the 1-year storm for 24

hours.

'E./ Provide a drainage area map for the BMP.

/ The computer model is unfamiliar to me and difficult to follow. Provide a
schematic that shows the configuration of the model input data.
More documentation is needed on the input data to the model such as the
RCN and time of concentration.

\/ It appears that the calculations only require a 2 foot wide emergency
spillway while the plan shows a 35 foot wide spillway provided. Resolve the
discrepancy. If a 35 foot wide spillway is necessary, it needs to be located
in a cut section on natural ground or else be lined with concrete. The
expense of a permanent liner of either riprap or concrete can be eliminated
by relocating the spillway to either side of the fill sections. 7§ TYP

2/ < miN ng i
13, Provide a more detailed sequence of construction where the sediment trap and

diversion dikes are constructed as first step erosion control measures, before the
remainder of the site is cleared.
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Based on my review of Sheets C-3 and C-4 of the preliminary “as-built” set for JCC Firehouse #
5 (SP-91-99), as present at Rose King’s office, at a minimum the following would need
addressed to meet our current standards for Record Drawing and Construction Certification for
stormwater management facilities:

. Standard Forms. At a minimum and to the greatest extent possible, complete Sections 1,
2, 3,4 and 5 of the forms in our Record Drawing and Construction Certification, Standard
Forms & Instruction packet. I previously forwarded our RD/CC packet to Bernie. If
another copy is needed let me know.

. Construction Certification. Construction certification is required, mainly for the dam
embankment and the riser/barrel outlet structure. Can be in either letter format or per the
standard certification statements (forms) in the County Record Drawing/Construction
certification packet.

. Record Drawing. Per previous project comments and notes on the drawings, a record
drawing (as-built) is required for the stormwater management facilty. Presently, all the
data on Sheet C-3 and C-4 appears to reflect information from the approved design plan.
Normally, we require the design plan information to be crossed out (but not erased) and
as-built data to be shown next to the design information in color, bold or boxed format.

. Record Drawing. Need top of dam spot elevations (no less than 50' interval) to confirm
freeboard is present from design high water; bottom of pond spot elevations to confirm
pond depth and positive drainage within the bottom of the basin; confirmation that design
sideslopes are not steeper than that proposed; riser and barrel information (elevations,
sizes, material type, etc.); riser grate or rack types; riser orifice information (elevation and
size); outlet protection information (size; stone type) and inflow storm drain pipe data
back to the first access structure (pipe length, size; type; invert elevations).

. Annotate Sheet C-3 (plan view) and Sheets C-4 (riser detail) as required with as-built
field information as outlined above.
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