
q) Stormwater Division

MEMORANDUM

DATE: July 23,2014
TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services

FROM: Jacob Smith. Stormwater Intern

PO: 110426

RE: Files Approved for Scanning

NAME PDF/SCANNED FILE: I WICC 8'N ELEMENTARY SCHOOLFILE#2MATOAKA
BMP ID OR GEN
FILE NUMBER: GC006, GC007

OWNER NAME: WILLIAMSBURG JAMES CITY COLINTY
SCHOOLS

PIN: 363010000r SITE ADDRESS: 4OOI BRICK BAT ROAD

LEGAL
DESCRIPTION: ELEMENTARY SCHOOL SITE PAR-A & B

MAINTENANCE
AGREEMENT IN
FILE: N/A

BOOK/PAGE OR
DOCUMENT NO.: N/A

OTHER
DESCRIPTION: N/A

BOX NO.: COMMENTS:
TRANSMITTAL



Ja:rres
_City(irxnty

TRANSMITTAL SHEET

ENGINEERING & RESOURCE PROTECTION + STORMWATER

Project: WJCC Schools 8th Elem

County Plan No.:

tr/
Assigned BMP No.: GC006 GC007

BMP Type: Infiltration - Wet Pond

Information Enclosed:

X Computations

X Other: Project file information. Required final documents never provided. No

remaining bond.

Name: Tina Creech

Date: tl,lztlz0tg

Signature:

3?



Project Name:
County Plan No. (List any amendments):
Stormwater Management Facility Type:
BMPPhase#: O I trII trIII

!
B

Information Package Submittal Date:
Completeness Check:

n Record Drawing
c Construction
! RD/CC Standa (Ensure that all forms for the BMP type are included)

# / Date:
Location:

n SpecialConsiderations:
n Standard E&SC Notes on Approved Plan Requiring RD/CC or County comment in plan review

Location (sheet #)l

tl',fi^.t

%^ O,S=cc-r paled

C

! BMP

, -nd"ty fi;H'til; #, GCF
{769 into Division's "As-Built Tracking
{ Ob(ain basic site information (GPIN,{ gwain basic site information (GPIN, Owner, Address, etc.)
.{Loq into Access Database (BMP ID #, Plan No., GPIN, Projt(BMP ID #, Plan No., GPIN, Project Name, etc.)v,Log
{ cor

Gvy rf f !v \vr rr .v u t I tet.

Copy from Active Project File (correspondence, H&H, design computations, etc.).

qJtr4!:?l:.Hf,r:'tli" usins Project File inrormation (File label, rolder, copv plan/details/desien

E Inspector Review of RD/CC (consult with Chief Engineer prior to completion of comments).
I Record Drawing Review against Approved Plan prior to Field Inspection.

Final Site Inspection (FI) Performed!
!
u
{1

.\NI
t-

Date:
Date:
Date:

Date:

n Site Issues (SI)
o Other:

Resubmittal (# and date):
Re-inspection (if necessary) :

Drainage System Information Acceptable (RD/CClSystem Info). Ok for bond release.
Complete "Surety Request Form".
Final Inspection of active file copying any relevant information to "As-Built" file.
On County BMP Inventory (Phase I, II or III).
Copy Final Inspection Report into County BMP Inspection Program file.
Provide Digital Photographs of BMP and save into County BMP Inventory.
Reguest mylar/reproducible from As-Built plan preparer.
Complete "As-built Tracking Log".
Last check of BMP Access Database (County BMP Inventory).
Add BMP to JCC Hydrology & Hydraulic database (optional).
Add BMP to Municipal BMP list (if a County-owned facility)
Add BMP to PRIDE BMP ratings database.

Date:

Date:

D

!
!
o
D

u
!
tr
I
l
D

tr
!
!

Inspector:

Chief Engineer:

James City County Engineering and Resource
Protection Division

Stormwater Management/BMP Record Drawing and
Construction Certification Review Tracking Form

o0Ftructign Certification (CC) Review
cd\ns;,/

I d1 no comments.
f6\ comtents. Letter Forwarded.

/ n Record Drawing (RD)
I n Construction Certification (CC)

n Construction-Related(CR)

*** See separate checklist, if needed.
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Scott Thomas

From: Scott Thomas

Sent: Tuesday, May 09,2006 2:51 PM

To: Wayland Bass; William A. Cain

Cc: Darryl Cook; DarrylCook; Mike Woolson

Subject: Underground Infiltration/Detention Storage Chambers at 8th Elem School

I gotten some preliminary feedback from Brian Rustia with StormTech on the possible use of underground

polyethylene storage chamber in the back area of the 8th elementary school. I faxed him information late last
week giving him some of the basic location, size, design and volume parameters. I asked him to give me a price
for two options. One to provide treatment for I acre-foot of storage volume and the second was for the volume
associated with a l-year, 24 hour storm. I provided him numbers on the volume for the l-year storm (DA=3.3
acres, CN of96, Tc of0.l hours).

Here are the results. Both resulted in a unit cost of $5.56/cubic foot of storage volume:

Assumptions common to both:
o Use of the typical SC-740 unit
o S inches ofstone base
o S inches of stone between rows
o 6 inches ofstone above unit
o Minimum l2 inches of cover over units to finished erade

I acre-foot Design
Installed Cost: $ 246,043
Approx. size: 232' L x 87' W x 4.5' deep
Total of 582 chambers
l8 rows at 32 chambers per row

l-year storm Design
Installed Cost: $ 161,888
Approx. Size: 180' L x75' W x 4.5' deep
Totalof 374 chambers
15 rows at 25 chambers per row

Brian will be forwarding me some schematic diagrams on the layout and configuration later this week. It would
be expected that in order to meet the 30 percent LID proffer as imposed in the SUP, that about $ 100,000 would
be spent to meet that condition regardless of the type of method used. Use of this system, depending on the

selected option, would cost anywhere from about $ 60,000 to $ 150,000 above that amount. If you want to
discuss more at engineers meeting let me know.

Scott J, Thomas, P,E.
Chief Engineer - Stormwater
James City County
Enviro nme nt al D ivis ion

Visit:
hnp://wwwjames-city.va.us/respu-t"c*q-VdeymglnVliy3legqgmt_environ.h!mI
and
www.proteelgdt'i ilh p ride.org

51912006
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Scott Thomas

From: Brian Rustia [brustia@stormtech.com]

Sent: Tuesday, May 09, 2006 10:59 AM

Scott Thomas

Dave. Garrett@ads-pipe. com

Subject: \Mlliamsburg 8th elementary

Attachments: WilliamsburgBthElementarylyrstrom.pdf; WilliamsburgSthElementarylacft.pdf

Scott,

I've enclosed two cost estimates on the systems we spoke about last week. PDF versions of proposed layouts
will follow- probably by Thursday or Friday of this week. Call me if you have questions.

Brian Rustia, PE
Mid-Atlantic Product Manager
StormTech, LLC
www.stormtech.com
Cell 866-405-9292
Office 703-425-2096
Fax 888-691-1082

To:
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Cost Estimate

Material
Chambers

Handling
EndCaps

Handling
Header
Excavation
Geotextile

Handling
Stone

Handling
Cover

Eth Elementary School- 1yr Storm

Quantitv Unit Cost
374 $195.00
374 $6.67
30 $34.00
30 $6.67
1.5 $2,500.00

2,174 $12.00
3234 $1.00
3234 $0.25
1424 $20.00
1424 $12.00
483 $12.00

Total
$72,930.00

$2,494.58
$1,020.00

$200.10
$3,750.00

$26,084.66
$3,233.75

$808.44
$28,481.55
$17,088.93

$5,796.59

_$j_9j, 888.99_ lnstalled Cost Estimate

/ Cubic Foot of Storage

Chamber Labor Valldation
30 chambers per hour with 4 laborer crew
Labor rate of $50 per hour
4 man hours per 30 chambers
$200 / 30 chambers = $6.67 each

Note: Typical installatlon rate is 30 SC-740s per hour with 2 laborers.

Note: To fax this report you will need to clear the fill coloring from the selected cell.

The fill coloring will blacken out a cell and the cell contents will not be visible.
Create a file folder on your desktop and save individually named estimates so
you do not clear fill from your template.





Cost Estimate

Material
Chambers

Handling
EndGaps

Handling
Header
Excavation
Geotextile

Handling
Stone

Handling
Gover

8th Elementary School- 1ac-ft

Quantitv Unit Cost
582 $190.00
582 $6.67
36 $32.00
36 $6.67
1.5 $3,000.00

3,362 $12.00
4g't2 $1.00
4912 $0.25
2195 $20.00
2195 $12.00
747 $12.00

Total
$110,580.00

$3,881.94
$1,152.00

$240.12
$4,500.00

$40,348.86
$4,91 1.59

$1,227.90
$43,896.71
$26,338.02

$8,966.41

$b.bb

Chamber Labor Validation
30 chambers per hour with 4 laborer crew
Labor rate of $50 per hour
4 man hours per 30 chambers
$200 / 30 chambers = $6.67 each

Note: Typical installation rate is 30 SC-740s per hour with 2 laborers.

$246,043.55 Installed Cost Estimate

/ Cubic Foot of Storage

To fax this report you will need to clear the flll coloring from the selected cell.
The fill coloring will blacken out a cell and the cell contents will not be visible.
Create a file folder on your desktop and save individually named estimates so
you do not clear fill from your template.
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Type.
Name.
t a1e.

Master Network Sulunarv
hlatershed
C: \Program Files\Haestad\PPKW\Libraries\TEST. PPn

Rain faI L

TYPE RNF ID

Page 2,01

Qpeak Max WSEL
cfs ft

MASTER DESIGN STORM SUMMARY

Network Storm Collection:JCC,Data

Return Event in

3

100
1

2

10
ZJ
50

Curve

Curve
Curve
Curve
Curve
Curve

4.7000 Synthetic
8.0000 Synthetic
2.8000 Synthetic
3.5000 Synthetic
5.8000 Synthetic
6,4000 Synthetic
'7 .2000 Synthetic

TypelI 24hr
TypeII 24br
'[ype I r tqnt
TypeII 24hr
TypeII 2Ar\x
TypeII 24hr
TypeII 24hr

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

( *Node=Outfa11,' +Node=Diversion; )

(Trun= HYG Truncation: Blank=None; L=Left; R=Rt,' LR=Left&Rt)

Node ID
Return

Type Event
HYG Vol
ac-ft Trun

0peak
hrs

Max
Pond Storage

ac-ft

*our l-0
*our 10
*ouT l-0
*our i-0
*our 10
*our 10
*ouT 10

SUBAREA
SUBAREA
SUBAREA
SUBAREA
SUBAREA
SUBAREA
SUBAREA

JCT
JCT
JCT
.rcT
JCT
JCT
JCT

AREA
AREA
AREA
AREA
AREA
AREA
AREA

I.I /5
2 ,087

.654

.845
L.479
r. 099
1.866

L.1.75
2 .087

.654

.845
1.419
f . 09 9

1".866

11. 9500
l.l- . 9500
11.9500
11.9500
11. 9500
11.9s00
1l- . 9500

11-. 9s00
11. 9s00
11. 9500
11.. 9500
1r-. 9500
1t-. 9500
1r-. 9500

r8.12
32 .31.
10.79
1"3.73
23.26
25 .7 4

29.03

t8.72
52.5L
1n ?o

13.73
23.26
zJ . I c

29.03

10
10
1.0

10
10
10
10

q

100
1
)

10
ZJ
50

q

100
1

l-0
ZJ
f,U

S/N: 421802L070C2
PondPack Ver. 09. 00.

James Cj-ty County
077 . 00 Ti"me: 9:3L AM Date:5/8/2006



'T'rrnp Das i dn StOfmS

. rName.... JCC.Data

FiIe. . ., C: \Program FiIes\Haestad\PPKW\Libraries\
TitIe... Project Date: 5/8/2006

Project Engineer: James City County
Project Title: Watershed

Project comments:
Test 8th Es

Page 4,01

DESIGN STORMS SUMMARY

Design Storm Fil-e,ID = JCC.Data

Storm Tag Name = 5

Description: This is Data Specific to ,James city County Virginia
Taken from VSMH, Chapter 4, Volume II

Data Type, FiIe, ID = Synthetic Storm TypelI 24hr
StormFrequency =5yr
Total Rainfall Depth= 4.7000 in
Duration Multiplier = 1

Resufting Duration : 24.0000 hrs
Resul-ting Start Time= ,0000 hrs Step= .1000 hrs End= 24,0000 hrs

Storm Tag Name = 100
Descrj.ption: This is Data Specific to James City County Virginia

Taken from VSMH, Chapter 4, Volume II

Data Type, FiIe, ID = Synthetic Storm TypelI 24hr
Storm Frequency = 100 yr
Total Rainfall Depth= 8.0000 in
Duration Multiplj-er = 1

ResuLting Duration = 24,0000 hrs
Resulting Start Time= .0000 hrs Step= .L000 hrs End= 24.0000 hrs

Storm Tag Name = 1

Description: This is Data Specific to James City County Virginia
Taken from VSMH| Chapter 4, volume II

Data Type, File, ID = Synthetic Storm TypelI 24hr
StormFrequency =1yr
TotaL Rainfall Depth= 2.8000 in
Duration Multiplier = 1

Resulting Duration = 24.0000 hrs
Resul"ting Start Time= .0000 hrs Step= .L000 hrs End- 24'0000 hrs

Storm Tag Name = 2

Description: Thls is Data Specific to ,James City County virginia
Taken from VSMH, chapter 4, Volume II

Data Type, File, ID = Synthetic Storm TypelI 24hr
StormFrequency =2yt
Totaf Rainfall- Depth= 3.5000 in
Duration Multiplier = 1

Resulting Duration = 24.0000 hrs
Resulting Start Time= .0000 hrs Step= ,1000 hrs End= 24.0000 hrs

s /N: 421.80210? 0c2
PondPack Ver. 09. 00, 0?7 . 00

James City County
Time: 9:32 AM Datez 5/8/2006



Type.... Desj-gn Storms
Name.... JCC.Data

File. . . . C: \Program FiIes\Haestad\PPKw\Libraries\
TitIe.., Project DaEe: 5/8/2006

Project Engineer: ,tames City county
Project TitIe: watershed

Project CorunenEs:
Test 8th ES

DESIGN STORMS SUMMARY

Design Storm File,ID = JCC.Data

Storm Tag Name = 10
Descripti-on: This is Data Specific to ,James City County virginia

Taken from VSMH, Chapter 4, volume II

Data Type, File, ID = Synthetic Storm TypelI 24hr
Storm Frequency = l-0 yr
Total Rainfall Depth= 5,8000 in
Duration Multiplier = 1

Resulting Duration = 24.0000 hrs
Resulting Start Tj.me= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

Storm Tag Name : 25
Description: This i-s Data Specific to ,James City county Virginia

Taken from VSMH, Chapter 4, Volume II

Data Type, Fi1e, ID : Synthetic Storm TypeII 241\r
Storm Frequency = 25 yx
Total Rainfall Depth= 6,4000 in
Duration Multiplier = 1.

Resulting Duration = 24.0000 hrs
Resulting Start Time= ,0000 hrs Step= ,1000 hrs End= 24.0000 hrs

Storm Tag Name = 50
Descriptj.on: This is Data Specific to ,James city county Virginia

Taken from VSMH, chapter 4, Vol"ume rI

Data Type, FiIe, ID = Synthetic Storm TypelI 24hx
Storm Frequency = 50 yr
Total Rainfall Depth= 7,2000 in
Duration Multiplier = 1.

Resultj-ng Duration = 24.0000 hrs
Resulting Start Time= .0000 hrs Step: .1000 hrs End= 24.0000 hrs

Page 4.02

S/N:4218021,O70C2
PondPack Ver. 09.00.0?7.00

James City County
Time: 9: 32 AM Datez 5/8/20O6



Type. . , . Unj-t Hyd. Sununary Page 8.03

" Name..,. SUBAREA 10 Tag: L Event: 1 yr
File. . . . C: \Program Files\Haestad\PPKW\Libraries\TEST, PPw
Storm.,. TypeII 24}rr Tag: l-

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1 year storm
Duration = 24.0000 hrs Rain Depth = 2,8000 in
Rain Dir = C:\ProgramFi.les\Haestad\PPKW\Libraries\
Karn lll.e -tD = - r'ypell zqnt
Unit Hyd Type = Default Curvifinear
HYGDiT =C:\ProgramFiLes\Haestad\PPKw\Libraries\
HYG FiIe - ID = work_pad.hyg - SUBAREA 10 1

Tc = .l-000 hrs
Drainage Area = 3.330 acres Runoff CN= 96

ComputationaL Time Increment - .01333 hrs
Computed Peak Time = 11.9200 hrs
computed Peak Ffow = 11,13 cfs

Time Increment for HYG FlIe 0500 hrs
Peak Time, Interpolated output = 11.9500 hrs
Peak Flow, Interpolated Output = 10.79 cfs
WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.508

DRAINAGE AREA

ID: SUBAREA 1O

cN = 96
Area = 3.330 acres
S = .4167 in
0.25 = .0833 in

cumulative Runoff

HYG Volume, . .

2.3554 in
.654 ac-ft

,654 ac-ft (area under HYG curve)

r**** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tg = .10000 hrs (ID: SUBAREA 10)
Computational Incr, Tm = .01-333 hrs = 0,20000 Tp

unit Hyd, Shape Factor = 483.432 (37,46t under rising lirnb)
K = 483,43,/645,333, K = .7491. (also, K = 2/(1-+ttt7tp,,
Receding/Rj,sing, TrlTp = 1.6698 (solved frorn K = .749L)

Unit Peak, qP = 37.73 cfs
Unit peak time Tp : .06667 hrs
Unit receding linb, Tr = .26661 hrs
Total unit time, Tb = ,33333 hrs

S /N: 42I802L07 0C2
PondPack Ver. 09.00.077.00

James City County
Time: 9:33 AM Datez 5/8/2Q06



Type.... Runoff CN-Area Page 1,01
llame,... SUBAREA 10

FiIe. . . . C: \Program FiIes\Haestad\PPKW\Libraries\TEST. PPW

RUNOFF CURVE NUMBER DATA

Impervrous
Area Adjustment Adjusted

Soil/Surface Description CN acres gc BUC cN

Impervious Areas - Paved parking lo 98 3.000
Open space (Lawns,parks etc.) - Poo 79 .330

S /N: 42IBO2I07 0C2
PondPack Ver, 09.00. 07?.00

98.00
?9.00

COMPOSITE AREA & WEIGHTED CN ---> 3.330 96.12 (96].

James Clty County
Time: 9:30 AM Date: 5/8/2006



DA= 3.3 *c
8th El-em uta"rqror-,33trnrr. chamber System CN* - I L

James citv countv' Virsinia 
T, = o. t 0 tsIQ-

Sub-Area Land Use and Curve Number Detai-Is ' !

Sub-Area
Identifier Land Use

Hrrr'l rnlnai n Srrh-Ar_96 CUf Ve
Soil Area Number

croup (ac)

Building Open space; qrass cover 508 to 758 (fair) C .3 19
Paved parking Lots, roofs, driveways C 3 98

Total Area / Weighted Curve Number 3.3 96

lrqL g,tnol/(,') k'JlVt P,"*//

_ 
flr",. @::yhtt . (nc-rr) ( w)

I - t t t 4 cFs #'iu;. 0,G4j0 AL-FT zg, a 07 cF

Z- lLl-trBcrS 3,t30 rn. 0.g 603 4{+T 37/ 4? /rr
6- n-gtr cFe l.3Zf tn, l, / 8 ?/*c'FT ,5/, 7o?cr

lo- z+-l?crs f3z?n, /.4b4e<+r 6?,75Zcr

ZS - Z7- lol cFS (o,oLL tn . /,t6 /4-FT 7zt/l3cr

6.918 n .
/, tTrAL-Fr 8, b7y'arfo - 

^o.bzcr9
{ O 0 - 79.bZcri 1 st1 ,4, 7.0 a7 *c-rr 70, 046

WinTR-55, Version 1.00.08 Page 1

?,
fyt, X 1.b*c* -!T . ftt.Ff12 vt.

5/I/2006 10224230 PM
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Sub-Area
or Reach

Identifier

8ES
8th EIem Underground Infil Chamber System

James City Countyr Virginia

Watershed Peak Table

Peak Fl-ow by Rainfalf Return Period
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr

(cfs) (cfs) (cfs) (cfs) (cfs)
100-Yr 1-Y r

SUBAREAS
Rrri ldinc

REACHES

OUTLET

14.68 19.88 24.19 21.I9 30.62 33,62 11.19

L4.68 19.88 24.19 21 .19 30.62 33.62 1-I .I9
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RESOLUTION

CASE NO. SUP.O5.O6. WILLIAMSBURG-JAMES CITY COUNTY 8TH ELEMENTARY SCHOOL

WHEREAS, the Board of Supervisors ofJames City County has adopted by ordinance specific land uses
that shall be subjected to a Special Use Permit (SUP) process; and

WHEREAS, Mr. Sanford Wanner has applied on behalf ofJames City County for an SUPto allow for an
elementary school on approximately 44 acres of land on a parcel zoned A-1, General
Agricultural; and

WHEREAS, the proposed school site is shown on a conceptual layout prepared by Timmons Group,
entitled 'New Elementary School" and dated March 7,2006; and

WHEREAS, the property is located on land zoned A-1, General Agricultural, and can be further
identified as a portion of James City County Real Estate Tax Map/ParcelNo. (36-3Xl-l);
and

WHEREAS, the Planning Commission of James City County, following its public hearing on April 3,
2006, recommended approval of this application by a vote of 7-0; and

WHEREAS, the Board of Supervisors of James City County, Virginia, finds this use to be consistent
with the 2003 Comprehensive Plan Land Use Map designation for this site.

NOW, THEREFORE, BE IT RESOLVED thatthe Board of Supervisors ofJames City County, Virgini4
does hereby approve the issuance of Special Use PermitNo. 05-06 as described herein with
the following conditions:

t. The Properly shall be developed generally as shown on the Master Plan entitled
"New Elementary School" and dated March 7,2006 (the "Master Plan"), with only
changes thereto that the Director of Planning determines do not change the basic
concept or character ofthe development.

There shall be a 50-foot perimeter buffer generally as shown on the MasterPlan. The
buffer shall be exclusive ofany structures or paving and shall be undisturbed, except
for the entrances and sidewalks shown generally on the Master Plan, and with the
approval of the Director of Planning, for lighting, entrance features, fencing, and
signs. Dead, diseased and dying trees or shrubbery, invasive or poisonous plants may
be removed from the buffer area with the approval ofthe Director of Planning. With
the prior approval of the Director of Planning, utilities may intrude into or cross the
perimeter buffer; provided, however, that such crossings or intrusions are generally
perpendicular to the perimeter buffer and are given prior approval from the Director
of Planning

Any new exterior site or building lighting shall have recessed fixtures with no bulb,
lens, or globe extending below the casing. The casing shall be opaque and shall
completely surround the entire light fixture and light source in such a manner that all
light will be directed downward and the light source are not visible from the side.

2.

3.



.J

loo*t'0

7 . The developer shall integrate LID techniques and measures into the site development
plan and shall work with the James City County Environmental Division to determine
the most appropriate locations and techniques to be used based on the intended road,
building and athletic facilities layout, grading, and drainage plan and site soils
information. At a minimum 30 runoff from
impervious

master plan. More than

measures shall not-be used to comply with the James Ct!-QUglLlQ- oint
or with the James Ci ial

mz:nagement plan. All stormwater basin cornponenE in compl
Federal, State, and local regulations including, but not limited to, aquatic benches,
forebays, landscaping, buffers/setbacks, and safety requirements. The percentage of
impervious surface for the site shall not exceed 60 percent.

If construction has not commenced on this project within 36 months from the
issuance of a special use permit, the special use permit shall become void.
Construction shall be defined as obtaining permits for building construction and
footings and/or foundation has passed required inspections.

This SUP is not severable. Invalidation of any word, phrase, clause, sentences, or
paragraph shall invalidate the remainder.

Bruce C. Goodson
Chairman, Board of Supervisors

?e=
t/0'

Jiu'f 
/'

8.

9.

ATTEST:

Sanford B. Wanner
Clerk to the Board

2006.

Sup-05-06.res

Adopted by the Board of Supervisors ofJames City County, Virgini4 this 25th day of April,
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8th Efem Infil Area
LID Infiltration Chamber s

James City Countyr Virginia

Storm Data

Rainfal--L Depth by Rainfal.L Return Period

5-Yr 1O-Yr 25-\r 50-Yr
( in) ( in) ( in) ( in)

100-Yr
(in)

1-Yr
( in)

Aq

Rainfaff Distribution T11>e: Type II
Dimension-Less Unit Hydrograph: (standard)

WinTR-2O: Version 1.0
8th Efem Infil- Area
LID Infiltrati-on Chamber s

SUB_AREA:
BIdg Area OutIet

STREA1.4 REACH:

STORM ANALYSIS:
2-Yr
1-Y r

STRUCTURE RATING:

GLOBAL OUTPUT:
2 0. 05

8.0 2.8 a

o o 0.05
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Type II 2

YYYYN YYYYNN

HYDROLOGIC METHODS
APPENDIX 4B

Isle of wight 2.9 3.7 5.0 5.8 6.6 7.5 8.4

James Ciry 2.8 3.5 4.7 5.8 6.4 7.2 8.0 0/2006

YEAR

King and Queen 2.8 3.4 4.5 5.7 6.2 7.0 7.g

King George Z.B 3.2 4.5 5.5 6.0 7.0 7.5

KingWilliam 2.8 3.4 4.5 5.7 6.2 7.0 7.g
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sth
StormTech=

2.1 PRODUCT APPTICAIIOTS
StormTech chamber systems rnery function as storm-
water detention, retention, firsfflush storage, or some
combination of these, The StormTech chambers can be
used for commercial, municipal. industrjal, recreational,
and residential applications including installation under
parking lots and commercial roadv'rays.

One of the key advantages of the SlormTech chamLrer
system is its design flexibility, Chambrers may be con-
figured into beds or trenches of various sizes or shapes.
They can be cenlralized or decentralized, and fit or')

nearly all sites. Chamber lengths enhance the ability to
der.elop on both existing and pre-developed projects,
The systems can be designed easily and efficientlr
around utilities. natural or man-made structures and anv
other limiting boundaries.

2.2 CHAMBTRS TOR SIORMWATIR OETT[{TIO[{
Chamber systems har,,e been used effectively for storrn-
water detention for over 15 years. A detention systern
temporarily holds water while it is released at a defined
rate through an outlet. While some infiltration may occL.u
in a detention system. it is often considercd an envifon-
mental benefit and a storage safety factor, Over foe/"
of StormTech's installations are non-walertight detention
systems, There are only a few uncommon situations
where a detention system might need lo brc watertight:
The subgrade soils bearing capacity is significantly
affected by saturation such as with expansive clays or
karst soils, and; in sensitive aquifer areas r,rrhere the
depth to groundv'/ater does not meet EPA's guidelines
of 2 - 4 feet. Adeouate oretreatment could eliminate
concerns for the latter case. An impermeable Iiner may
be considered for both situations to create a \,vatertight
chamber system. Contact StormTech s Technical service
department for more information on using Storrntech
chamfrers in your application.

2.3 SToitE POROSTTY AS$Ui,tPTtotU
A StormTech chamber system requires the application of
washed angular stone below betv;een and ixtlove the
chambers. This stone serves as a structural contponent
while allouring conveyance and slorage of stormwater,
Storage volume examples throughout this Dosign Manual
are calculated with an assumption that the angular stone
has a porosity of 4Oo/o. Actual stone porosity may vary,
Contact StormTech for information orr calculatinE storm-
wateT volumes with varying stone porosity assumplions.

2.4 CHAMBIR SEttcilotl
StormTech currently offers two chamber sizes for
stormwater management. These chambers have b'een
designed to optimize and bralance storage volumes

StormTech systems can be intErated into retrofit and new c?nstruc-
tion projuts.

StornTech chambers may be configured into beds or trenches,

with respect to depth and area constraints.

Primary considerations when selecting between the
SC-740rM and SC-3'1Oft/ chambers are the dopth to
groundwater, available area for subsurface slorage
and outfall restrictions.

.#
Th{StormTech SC-/40 ghamber shown in fhure 1

o n p\Afprrnrze'ssrdra g e vo lu mes i n ret arive ty :; rn a | |

footprlnts. By providing 2.2 ftzlfij (minimum) of storage,
the SC-740 chambers can minimize excavatioll, hackfill
and associated costs.

The StormTech SC-310 chamber shown in figure 2 on
page 4 is ideal fo. systems requiring lcrur-rise ancl wide-span
solutions. This low profile chamber allows the storage of
large volumes, 1.3 ft3lft'? (minimum), at minimum depths.
Product Specifications: 2.2 and 2.5

fhe SC-31A and SC-740 chanbers and end plates.

Ca I StormTech at 888.892.2694 or vis t our ,#ebsrte at www.stormtech.com for techn cal and Droduct rnformat on. 3
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1.0 GEittRAt
.1 ..1 StormTech chambers are designed to conlrol

stormwater runoff. As a subsurface retention sys-
tem, StormTech chambers retain and aliow effeclrve
infiltration of \,vater into the soil, As a sutlsurface
detention system, StormTech chambers dotain and
allovu,for the metered flow of water to an outfa

2.0 CHAMBTR PARAMFTERS

21 The Chamber shall be in;ection molded of
Polypropylene resin to be inherently reststant to
environmental stress cracking {ESCR), and to
maintain adequate stiffness through higher temper-
atures experienced during installation and service,

?.2 f he nominal chamber diffrensions of the SlormTech
SC-740 shall be 30.0 inches tall, 51 0 inches wide and
90.7 inches long. The norninal charnller dimensions
of the StormTech SC-310 shail L:e 16.0 inches tall,
34.0 inches wide and 90,7 inches long, The installed
length of a,loined chamber shall be 85,4 inches

2.3 The chamber shall have a continuously currrerj
section Drofile

2.4 The chamber shall be open-hottomed.

2.5 The chamber shall incorporate an overlapping
corrugation.joint system to allow chamber rou/s of
almost any length to be created. The ovcrlapping
corrugation joint system shall be effecli\,e y,/hile

allowing a chamber to be trimmed to shorten its
overall length.

2.6 The nominal storage volume of aloined StormTech
SC-740 chamber shali be 74.9 cubic feet per
charnber when installed per StormTech's typical
details (includes the volume of crushed angular
stone \/ith an assumed 40% porosity), This
equates to 2.2 cubic feet of storaEe/$quare foot of
bed. The nominal storage volume of an installed
StormTech SC-310 charnber shall be 31.0 cubic
feet per chamber when installed per StofmTech's
typical details {includes the volume of cn.rshed
angular stone with an assumed 40% porosity),
This equates to 1.3 cubic feet of storage/square
foot of bed.

2.7 The chamber shall have forty-eight nrifices
penetrating the sidewalls to allow for lateral
conveyance of water.

2,8 The chamber shall have two orifices near its tnp lo
allow for equalization of air pressure betwr:e,:n its
interior and exterior.

2.9 The chamber shall have both of its ends open tc)

allow for unimpeded hydraulic flows anrJ visual
inspections down a row's entire length,

2.10 The chamber shall have 14 corftlgations

2.11 The chamber shall have a circular, indented. flat
surface on the top of the chamber for an optjonal
4-jnch inspectton port or clean-out.

2.12fhe chamber shall be analyzed and designed using
AASHTO methods for thermoplastic culverts contained
in the LRFD Bridge Design Specifications, 2nd Edi-
tion. includtng Interim Specifications through 200'1 ,

Design live load shall be the AASHTO HS20 truck.
Design shall consider earth and live loads as appro-
priate for the mrnimum to maximum s;:ecifirld depth
of fill.

2,13 The chamber shall be manufactured in an
ISO 9001 :2000 certifiecl facility

3.0 IITD CAP PARAMETERS

3 1 The end cap shall be injection nroldcd of Poly;:rop.y-
lene resin to be inherently resistant to environmental
stress cracking, and to m.tintain adequate sliffnriss
through higher temperatures experienced during
installation and service.

3.2 The end cap shall be designed to fit into any
corrugation of a chambet which allowst capping a

chamber that has its length trimrnedl seEmentjng
rows inio storage basins of various lengths

3.3 The end cap shall have saw guides to allovu easy
cutting for various diameters of pipe thal may be
used to inlet the system.

3.4 The end cap shall have excess structural adequacies
to allow cutting an orifice of any size at any invert
elevauon.

3.5 The primary face of an end cap shall be curved
outward to resist horizontal loads oenerated near
the edges of beds.

3.6 The end cap shall be manufaclured in an
ISO 9001 :2000 certified facility.

26 Ca I StormTech at 888.892.2694 or vis t our lirebsite at www.stormtech.com for technica and product information
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Figue 13

Plan View Detail - StormTect(SG7a0 ltmber 
(not to scale)

PAVEMENT

PAVEMENT SIJB.tsA.SE

COI'PACTED FItL P€R
STORMTECH'S TABLE OF
ACCEPTABLE FILL MATERIALS'

AASHTO M288 CLASS 2
NON-WOVEN GEOTEXTILE

6" MIN. DEPTH OF 3A - 2-INCH
WASHED. CRUSHED. ANGi.JLAR
STONE BACKFILL

3/4 .Z.INCH WASHEO, CRI.JSI-IED.
ANGULAR STONE BENEATH AND
AROUND CHAMBER BED. DEPTH
TO BE OETERMINEO BY
DESIGN ENGINEER*

GRANULAR WELL GRADED SOILiAGGREGATE MIXTURES.
<35% FINES. COMPACT IN 6" LIFTS TO 95% PROCTOR DENSIT\'.
SEE THE TABLE OF ACCEPTABLE FILL MATERIALS IN
STORMTECH'S DESIGN MANUAL. INSTALLATION MANUAL.
OR WWW.STORMTECH.COM.

"See Section 4 of this Desiqn Manual

AASHTO M288 CLASS 2
NON-WOVEN GEOTEXTILE

llJ,:i'"r"* Secrion rletai | - r..rr*,@,amber (not to sca re)

SC-740 END CAP

SC-740 CHAMBER
3ft.2.INCH WASHED,

CRUSHED, ANGULAR STONE

AASHTO M288 CLASS 2
NON-WOVEN GEOTEXTILE

ALL AROUND STONE

DESIGN ENGINEER IS RESPONSIELE FOR
ENSURING SUITABILIry OF SUBGRADE SOILS'

Detail drawings available in Autocad Rev. 14 format at vlww.stormtech.com

UNPAVED INSTALLATION WHERE RUTTING F

VEHICLES MAY OCCUR INCREASE COVER TO 24

IFl ll:ll

12'MIN. TYP

18 Ca I StormTech at 888.892.2694 or visrt our r,lebsile at www.stormtech.com for technica and oroduct inforrnation.
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Fisurcl /-
StormTec\3G7t0 lTtramber {not to scalei

Nominal Chamber Specifications

Size (W x H x imralled L) 51 .0 x 30 0" x 8514"

Chamber Storage 45.9 ft:

M!rymuq llstallSg !!9rq9]'14,e t'
Weight 74 lbs

ACCEPTS 4'SCH 40 PIPE
FOR OPTIONAL
INSPECTiON PORT

85,4- INSTALLED

F$urc 2

SlormTech (not to scaleJ

Nominal C icatt0ns

Size(WxHxlmtalledL) .0 x 16.0"x B5.4"

Chqmbql ltolqge

Minimum lnstalled

VVeight

ACCEPTS 4" SCH 40 PIPE
FOR OPTIONAL
INSPECTION PORT

85,4'INSTALLED

,'\-T// \\'i"u L\l-
F__34.0,______+J

-This assumes a minimum of 6-inches of stone belnq above and between chamber rows and 40% stone porosity.

4 Cal StormTech at 888.892.2694 or v sit our ',r,ebs,te at ur$rlry.stormtech.com for technica and product information,



The StormTech SC-740 chamber optimizes storage volumes in relatively small footprints by providing 2.2fts|ft'? (0.67 ms/rn'?) (minimum) of
storage.Thiscandecreaseexcavation,backfilland associatedcosts.TheStormTechSC-Sl0chamberisidealforsystemsrequiringlow-rise
and wide-span solutions. The chamber allows the storage of large volumes, 1.3 tt3/ft'? (0.4 ms/m'z) (minimum), at minimum depths.

,,A.
StormTe ch(SC-740 Cllamber
{not to scalH
NominalChamber
Specifications

$ize(LxWxH)
85.4"x 51.0 x 30.0

(2170x 1295 x i62 mm)

Chamber Storage
45.9 ftr (1.30 mr)

Minimum Installed Storage*

74,9 tt' (2.12 m')

Weighl
74.0 lbs (33.6 kg)

Shipping

30 chambers/pallet

60 end caos/nallel

1 2 pallets/truck

90.7" (2300 mm)

lileighl
37.0 lbs (16.8

Shipping

41 cham

108 end

18 pall

"to"5c-g1o end cap

T--,;;A
16,0, /,/ \\

{4osnn;/ / \ \LJJ \\
!-ga.o" taea r.il

-This assumes a minimum of 6 inches {150 mm) of stone below. above and between chamber rows

ACCEPTS 4' {100 mml
SCH 40 PIPE FOR OPTIONAL
INSPECTION POHI

90.7" (2300 mm)
24" (610 mm) DlA. MAX

F-s1"o, (t2es mm)

85.4" (21 70 mm) INSTALLED

SC-740 chamber

ACCEPTS 4' {1 00 mm)
SCH 40 PIPE FOR OPTIONAL
INSPECTION PORT

SizeiLxWx\t)
85.4' x 34.0' x
(21 70 x 864 x

Ghamber Storage

14.7 ft'{0.42 m3)

Minimum
31.0 ftr (0.88 m

85.4' (21 70 mm) INSTALLED----------

SG310 chamber

Call StormTech at 888.892.2694 tor technical and product inlormation or visit www.stormtech.com 3
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MINIMUM STANDARD 3.10 CHAPTER 3

MINIMUM STANDARD 3.IOE

PLASTIC CIIAMBER SYSTEMS

-

Lr*"u-f
Plastic charnbers arearch-shaped, openbottorn, high{ensity plastic structues ofvariow sizes

and related storage capacities.

-

I eurpose I

Plastic dtambers are typically used as a component to a waier quality BMP for providing increased

subsurface stor€e volunp for stormwaterrunoff Infiltation tendres rdy on tre void ratio of tre stone

reservoir to hold tre ruuroffwtrile it slowly infilrarcs into tre suhoil. These chanrbens provide a large void
capacity and canbe usedto increase tre storage volurne in order to store ard therefore infilnate a greater

voltrne of rurofi ortheycanbe usedto decreaselhe requiredtrench size ard stone n@essary to provide

the equivalent requred voltrne. The large oper,-bottom charnber dcign is also intsrded to provide

increased water quality enharcemsrt due to dre relatively large area of biomat formation urder tre
charnbers, similar to the charnbers' frmction rdren used for septic drain fields.

Plastic chamber systems can also be used to provide detention storage for purposes of stream
channel erosion control, i.e. detention of ruroff fromtrc

It should be noted thd these chambers can be used.in a linear configurdion in place of conveyance pipe.

frominlet snuctures to stormwater BMPs. Some of the largercharnben currurfly marufactured are capable

of conveyance comparable to a 48 inch diameter pipe. An advantage of tris altemative conveyance
approach is to encourage infiltration in areas where it othenvise would not be provided.-

3.10E - I



MINIMT]M STAI\TDARD 3.10 CIIAPIER 3

Plastic Chamber Svstems

ffi

FIGURE3.lOE- 1

Note: Refer to manufacturer specificationfor dimensions. Several sizes and slapes are available.

Conditions Where Practice Applies

Plastic chamber systerns are presented here as a componert of infiltation practices. Drainage Area
and Development Condition considerations ard limitations associated wift Infiltation Practices and
Bioretention Basins will apply here, witr the exception of allowing increased drainage area size as a
fi:nction of tre increased storage volume provided by uulizing tre drarnbems. These damber
systerns can be placed in the subsurface storage area of infilnafion tenches, roof dor,vn spout
systerns, porous pavernent, and bioretention basins and filters.

3.108 - 2



MINIMUM STANDARD 3.10 CIIAPTER3

These charnber systerns are most effective where the zubsoil is s

reasonable infilndion rde ard where tte *ater able is

@soil is not ,,rffiirrtly prt-"um. to provide a reasonable infilfiation ratg
plasic chamber systems can be used as subsurface detentionfacilities for purposes of stream channel

erosion or flood confol. When these systems are used for detention puposes, the economics of placing

detention rnderground" ard therefore freeing tp property whidl would otherwise be dedicated to a
detention foility, mwt be weighed against the initial cost of tre dranrber system and fie long term
maintenmce costs of tre system In goreral, a pretreatrnmt desiBn which prevenb tash, debris, or
er<cessive sediment fromartuingtre clrarnben md potentiallydoggingtrc outletdevicemustbe provided.

Undergrornd detentionofstormwater raises concems regarding maintenarce. The sfucture wil remain fi.il
of waler for errtelded periods if debris clogs tre ouflet pipe. In sonre cases this may result in increased

opportunitic for infihaim However, if tre soils arc not permeable, tre sfructrre wil remain fi.rll ard
possibly cause the next storm to bypass or backup the system.

Plastic chamben are well suited for retrofit of o<isting stormwater systerns to provide a water quality

BMP ard/or ruroffqtrartity confiol benefit. This is particularty applicable in highly dweloped areas witr
storm sewer systerns withlide or no urtegrated wato quality BMPs or water quantity controls. Relalively
srnall plastic &amber systems cryr be "tuclied" into available areas, canbe used to replace existing
stormwaler conveyance pipe, or used in place of convrymce pipe for nor consfruction.

Plastic charnben can also be used as an integral component ofother infiltdion facilities. When wed
in place of perforated plpe in m infiltation tencb tre frnciqral life of the infiltdion tench car be

extendedduetotheopenbottomareaofthechamben. Wherusedwithinthebaseareaofabioretention
facility, they increase trc amourt of water \ ftidl can be filt€red trcudl tre urgineered soil media during
storms whidr produce ruroffin €r(cess of tre infiltdion c4acity ofthe rnrdutying soils.

Infiltaion facilities are not recommended for areas where Karst topography is present due to tre possibility

of carsing subsurface collapse ard solution chmnel formaion

Drainage Area

Plastic dranrber systems are practical for small to mediurn sized drainage areas. Generally,
plastic chanrber systems can be used for drainage areas of up to l0 acres. For infiltdion facilities

wltidt re$ on the bottom surface area for infiltding into frre subsoil, tre des igner must check to vuify that
trc facility will drain wifiin fie required tine period. When tre chanrbers are used tnder a Bioretsrtion
Filter (wifiat urder drain systern) tre swface or plarting area of tre facility wiil determine dre allowable
drainage area

3.10E - 3



MINIMUM STANDARD 3.10 CHAPTER 3

Development Cqrditions

Becarse plastic chamber systems car be installed urder nafficked or non-fiafficked, open space
or paved areas, flrey are equally well suited for low- to hidn- density residential, commercial, and
indusEial developmenb. They cal be installd rnder roadways or wifrrin the roadway shoulder,
or urder palking lots, landscaped areas, tennis and basketball courb, play areas, or athletic fields.
Smaller, multiple systenrs can be scattered ftroughorf a sltg urder vrious types of land uses,

each separde from tre others with i8 oum inlet structues. Due to trcir grcd flexibility in
configuraion ard installdioq plastic charnber systerns cur be configured in a single long line or
tn a rectargular or square 'block" of numenous parallel rons of chanrbers. Ottren configurations
are also possible bV altedng the ntrnber of chamben in different rows.

FIGT]RE3.IOE - 2

Application of Plastic Chamber System Under Porous Pavemcnt ond Open Space

In*l>6ctaon Gorrer
8" Intrrrrtal

A" PVC Pip€ Faleer

3.10E - 4



MINIMUM STANDARD 3.10 CHAPTER 3

Planning Considerations

Planning considerations include site conditions: soil permeability, depth to seasonal high groundwater table
and bedrock, topogtaphic conditions; sediment (and debris) control: construction runoffand urban runoff;
and maintenarce. Site conditions must be reviewed to verify that the site does not overlay Karst topography
Soil permeability will determine whether the plastic chambers can be utilized as a water quality BMP to
promote infiltation, or simply for temporary detention of stormwater. For furttrer discussiorq refer to the
Planning Considerations previously discussed in General Infiltration Practices,
Minimum Standard 3.10, and Bionetention Basin Practices, Minimum Standard 3.10.

Dsign Criteria

The purpose of this section is to provide recommendations ard minimum criteria for the design of plastic
chamber systems. The designer must verify *rat the use of the selected product is in accordance with the
manufacturers specifi cations.

Plastic stormwater charnben shall be designed to exceed the American Association of State Highway and
Transportation Officials (AASHIO) recommended Load and Resistance Factor Design (LRFD) for earth
loads and HS-20 live loads, with consideration for impact and multiple presences, wtren installed per the
manufacturer's minimum requirements. It is the ultimate responsibility of the design engineer to seek
verification from the plastic stormwater chamber's manufacturer that these structural requirements are met.

General

Plastic chamber systems can be designed in many configurations to meet the specific limitations of the site
and the main purpose for which they are being used, e.g. temporary storage of runoffas either detention or
retention, for a water quality BMP, or for stormwater conveyance. This section shall focus on the use of
plastic chamber systerns for temporary storage of runoffand for a water quality BMP.

The reader should refer to Minimum Standard 3.108: Infiltration Trrcnch for soils investigation
requirements, topographic conditions and limitations, design infiltration rate, and maximum storage time and
trench depth. @efer to manufacturers specifications for maximum depth and loading capacities of specific
product models.)

The storage volume of a plastic chamber qystem is calculated by summing the void space provided by the
chambers and that of the surroundins stone.

RunoffPreteatnent

Preventative maintenance of subsurface storage systems, i.e. catch basins with sumps, silt diversion
structures, siltation basins, etc. is in accordance with sotrrd BMP practices. Additional chambers may be

3.108 - 5



MINIMUM STANDARD 3.10 CHAPTER 3

added to tre system to compensate for potential loss of storage capacity. This has been achieved with
some installatiqrs fu rcplacing tre inflow and/or ouflow rnaifold pipes wi*r chambers, and/or by rnir€
plastic chanrbers in place of conveymce pipe. Another approach includes segregAing ttre fint two
or tlree ctramben of each row from the rest of the plastic chamber system wift high density
plastic pipe connecting tre upper holes in tre srd walls oflhe chamben . The first set of plastic

dtarnbers flnctions as a sedimqrt rap. h this type of cmfigrruior! dgtfi inch PVC risers can be placed

on tre first, and/or second chamben oftre first trvo 'lrpflov/' plastic drarnber rows for observation
and clean-out.

Bacldil Material

Bacldll malerid for plastic dramber systems should be clean ltlz to 2 inch hard granitetype stone

aggregate tp to at least the top oflhe chamben. Limestone aggrqate slrould not be used in order to avoid
fte'lasting" of linpstone fines thd car deter infiltatior. Additional aggregile of fie same specifications

can be added forfte remaining fill to also frnction as the base for porous pavement (refer to Minimum
Standad 3.10D: Porcus Pavement), orto aheight suiable for the addition of srffcient soil for grass

and/or shrub placement.

e ry4-r- of 0 inclro of clertnl%to 2 inchhard gradte-type stone aggregde should also be placed as

abase, rndedyingfte plastic charnber systern A geotedrnical investigationstrould be undertakento
deerrnine if sabilizuion oftre system bme is needed.

Filter Fabric

The top of tre aggregaie fill material should be covered witr an engureering filter fabric. It is also

recommended tra an engineoing filt€r fabric slrould be placed along the sides of the trench. Note,
howevu, fta filter fabric strould not be placed on the tench bouom

Overflow Channel

Because ofthe srrn[ drainage areas contolled by a plastic charnber systenL an emergencv spillway
is not necessarv. Due to their relatively hidrer void capacity, plasic chanrber systems can hold
relaively hi$er storage voltrnes. Pla*ic chamber systems, particulady with tre lrger chambers,

are capable of retaining significrrt storm evsts wiflrotf ar overflow facility in mary cases.

Howeven, tre overland flowpathto be taker by the surface rulofi when the capaclty of the plastic

chamber system is srceeded, slrould always be evaluated. A nonerosive overflow ctramel leading to a
stabilized watercourse slrould be provided, :N necessary, to insnethdrnconfrolled, erosivg concenfiated
flow does not develop.

3.10E - 6
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FIGTJRE 3.IOE - 3
Example Site Design Using Plastic Chamber Systems

Observation Well

An observdiqr well shotrld be installd ftroWh tre top of the first dlambers of the fint trvo
rows receiving tre nmoff flow. The observation well will *row how quickly the plasic &amber
system drains following a stonq as well as providing a means of determining when maintorarce
is needed.

The observation wells should consist of perforded PVC pipe, 8 inches in diameter. They should
be installed flush with tre grormd elwation of tre plastic &amber system The top of tre well
should be capped to discourage vandalism and ampering.

3.10E - 7
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Accepted constructionstandards ard specifications should be followed where applicable. Specifications

for the work should conformto the methods and procedures indicated for insalling earthworlq concrete,

reinforcing steef pipe, wder gates, metal work, woodwork and nusonry, as trey apply to the site and tre
purpose of the sEucture. The specification should also saitry ary requiremenb of the local governmerf

The tne md installatior of plastic drarnber systens must be in corformarce wilh all manufactrners

speificaions. Construction of a plastic ctrarnber system should also be in conformarce with the
following

Sequence of Construction

A plastic chamber systemslrould not be constucted or placed into service rntil all oftre contibuting
dratnage area has been shbilized. Rtnofffrom rnrtreated" recarfly constructed areas witrin the drainage

arca mry load tre nervly formed plastic chamber system and/or preteafrnent facility with a lrge
volurne of fine sediment. Oftrer devises, sudr as temporary inl€t structu€ silt sacks, can be used rnrtil site

stabilizdion is achieved

The spectficatiqrs fordre consfiuctionofa plastic chanber system should state tre following: 1) r&e

earliest point at which storm drainnge may be directed to the plastic clamber system, and 2)
the means by which this delay in use is to be accomplished. Due to tre wide variety of conditions

encountered anrong development projecb, eactr project strould be evaluaed separately to postpone tre
plastic dramber system tne for as long as possible.

Trench Preparation

Trsrch e,xcavation md preparatiorL stone placement, ard filter fabric placemert strould conform to tre
Constuction Specifications of Infilftation Trcnches: Minimum Standard 3.108.

The trenchstrould be o<cavated witr a backhoe or similar device that allows the equipmert to stand away
fromtre tenchbottom This bottom surface should be scarified wittr the excavator bucket teeth on the final
pass to eliminde any snrearing or shearing of tre soil surface. Similarly, trc stone aggregatl base should

be placed on tte t€ndl bottom so that it does not compact or smear tre soil surface. Clean, washed,

broken hard granite-type stone, IYrtD 2 inches, strould be used instead of limestCIre. Limestone ard is
associaled fines, with prolonged exposure to water, tends to leave a pasty residue whidr retards ffiltdion

3.108 - 8



MINIMUM STANDARD 3.10 CHAPTER 3

Large tree roots mustbe timndflrshwiththe tenchsides to prevat the fabric fromprncturingortearing
dring subsequent insallation procedures. No void between the filter ferbric ad the e,ncavation walls
should be present. If boulders or simila obstacles are removed from tre excavated walls, natural soils

should be placed in these voids before the filter fabric in installed. The sideualls of the trendr should be

roughened where sheared and sealed by healy quipmert

Plastic Charnber System Placement

The first chamber ofeach row ofthe plmtic chamber system is placed upon tre stone aggregde base

and the inlet nrnrifold systeminstalled. Sufficient additional stone aggregate is placed aror.nd tre drarnbers

ard the inlet madfold system to hold the chambers in place so trd tre nort chamber in each row can be

installed. Additional stone aggregate is thenplaced on*rese charnben to hold theminplace. The process

progresses rntil all charnbers are in place and tre otdetnrrrifol{ ifuilizsd, is installd. Exfa care should

be taken when placrng stone at tre end walls d the md of each charnber row. Place stone along tre
centerline of tre top of the end chamben to spill over the ends. Placing a luge amouf of stone directly

against the srd walls could cause them to deform

Inlet Maifold hsAlldion

An inlet marifold is used to dispene the ruroffinto trc rows of the plastic charnber system Under
normal conditions, laterals are used off of the header pipe into every otrer row. Where large flash flows
are anticipated, lderals should be placed into wery row oftre pla*ic dranrber rystem A minimrn
diameter for trc laterals is 4 inches; 12 nch laterals arc rccornmended for sitc where typical flow
csrditions are anticipaled Some of frre larger plaSic chamben can :rccommodate tp to 24 indr
laterals.

Outlet Madfold Installation

An outlet mmifold can be used at tre dorur-flow end of a plastic &amber systern Consfuction
specificdiqts are trc sanre as for the inlet mmifold Altemalives to ar ordet mflffold indude placrrg fte
plastic chanbo qystem oFline or directing chamber flowfromtre inlg srucnne al a lower elevation
trar tre excess flow.

Stone Aggregate Fill Placement

At a minimur! place etough additional fill of the l% ta 2 indr washed stone aggregate to just cover the

charnbers. The top of tris fill strould be level.

3.10E - 9



MINIMUM STANDARD 3.10 CHAPTER 3

Backfill

Plastic chamber systems are fpically backfilled with soil. Additional I%to 2 inch washed stone
aggl.:egate can also be used up to the minimum depth needed for soil to support a vegetative cover or for
placement of the base for porous pavement.

Surface Cover Placement
For areas proposed for open space, grass, ground cover or shrubs can be used. The use oftrees is not
recommended to avoid possible problems with roots extending into the chambers.

For areas proposed for porous pavement, sufficient depth should be left for placement of the pavement base and
the overlying pavement.

Observation Wells
Observation wells should be provided as specified in tre design criteria- The depth of the well at the time of
installation should be clearly marked on the well cap.

The following mainte,nance and inspection guidelines are not intended to be all-inclusive. Specific facilities may
require other measures not discussed here.

Maintenance / Inspection Guidelines

Inspection Schedule

Same as for InfiltrationTrrcnch. Minimum Standard 3.108.

Sediment Control

Sediment buildup within the prefeatment structure should be monitored on the same schedule as the
observation well within the trench and chamber system.

Manufacfurer Contacts

StormTech, Inc. I CIiLTEC,Inc.StormTech, Inc. I CIiLTEC,Inc. I StormChamber
P.O. Box 619 | P.O. Box 280, 878 Federal Road I P.O. Box 672
Old Saybrook, CT 06475 | Brookefield, CT 06804 | Occoquan,VA22l25
inlb a StornrTech conr I custsen icerrr)cultec.com I Info a,hvdroloqicsolutions
l'lr u .stormtech.com I www.cultec.com I rr'uu. hr droloqicsolution.com

881892-2694 428-5832 or(203) 77s-44r6 | (703) 492-0686

3.10E - 10
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ffi ECS MID-ATLANTIC"LLC
Geotechnical e Construction Materials * Environmental e Facilities

Mr. Alan Robertson
Williamsbu rglJCC Public Schools
597 Jolly Pond Road
Williamsburg, Virginia 23 1 88

ECS Project No. 07:8263-A

Reference: SubsurfaceExploration and Geotechnical Engineering Analysis
Williamsburg/JCC Eighth Elementary School
BMP and Infiltration Areas
Willi amsburg, Virginia

Dear Mr. Robertson,

ECS Mid-Atlantic, LLC has completed a subsurface exploration and engineering evaluation of
the above referenced project. This report presents the results of the subsurface exploration and

engineering analyses for the BMP and two (2) infiltration areas at the above referenced project.
This portion of the project has been completed in accordance with our proposal No. O7:12264-A,
dated April 17,2006 and signed by you.

Introduction:

The project site is located off of Brick Bat Road in James City County, Virginia. We understand
the project will consist of the development of the new 8'n Elementary school. A Geotechnical
report for the new school was previously issued in a report dated April 17, 200,6. However, at

the time that report was issued, final BMP locations had not been determined. This study has

been performed at the final BMP and the two (2) infiltration trench locations. The proposed

BMP and infiltration areas consist of open, sparsely, and heavily wooded ,ueas. The BMP is
located in a ravine.

The purpose of this exploration was to explore the soil and groundwater conditions at the site
and to develop soils-related engineering recommendations to guide design and constuction of
the BMP and infilration areas. This additional investigation included drilling of two (2) soil test

borings at the BMP and three (3) soil test borings in the infiltration areas, to explore the
subsurface soil and groundwater conditions, perform a site reconnaissance to observe general
topography, and analyzing field data to develop appropriate geotechnical engineering
recommendations regarding the planned construction. Borings B-20, B-28 and B-29 were

l08Ingram Road, Unit I . Williamsburg, Vrginia 23188 . (757)229-6677. Fax (757) 229-9978. www.ecslimited.com
offices: Aberdeen' MD'Bartimore' ro't"oi;;l;LilTl':';;J;::::5lTy"T'r/A ' Norfork' VA'Richmond' VA'Roanoke' VA



Williamsburg/J CC 8't' Elementary School
James City County, Virginia
ECS Project No. 07 -8262-A
Page 2

completed with our initial investigation and are within the infiltration areas. A Boring Location
Plan is included in Appendix I.

Field Exploration Procedures :

Two (2) soil test borings were drilled for the proposed BMP location (8-36 and B-37), and
six (6) soil testborings were drilled for the proposed infiltration areas (B- 20,8-28, B-29, and
B-38 through B-40). The soil test borings were performed with an ATV mounted drill rig
utilizing mud rotary techniques. Drilling fluid was used in this process

Reptesentative soil samples were obtained by means of the split-barrel sarnpling procedure in
accordance with ASTM Specification D-1586. In this procedure, a2-inch outside diameter split-
banel sampler is driven into the soil a distanceof 24 inches by a 140-pound hanrmer falling 30
inches. After a 6-inch seating interval, the number of blows required to drive the sampler
tlu'ough the next 12-inch interval is termed the Standard Penetration Test (SPT) value and is
indicated for each sample on the boring log. This value can be used as a qualitative indication of
the in-place relative density and relative consistency of non-cohesive soils and cohesive soils,
respectively. This indication is qualitative, since many factors can significantly affect the
standard penetration tesistance value and prevent a direct corelation between drill crews, drill
rigs, drilling procedures, and hammer-rod-sampler assemblies.

Field logs of the soils encountered in the borings were maintained by the drill crew. After
I'ecovely, each sample was removed from the sampler and visually classified, Representative
portions of each sample were sealed in glass jals and delivered to our laboratory in
Williamsburg, Virginia, for further visual examination and laboratory testing.

Subsurface Conditions:

Expedenced personnel fi'om our office classified each soil sample in accordance with the Unified
Soil Classification System (USCS) and USDA Textural Classification System. Select samples
from the test bodngs were subjected to classification testing to confirm our visual classifications.
The group symbols for each soil type are indicated in parentheses following the soil descriptions
on the boring logs. The geotechnical engineer grouped the valious soil types into the major
zones noted on the boring logs. The stratification lines designating the interfaces between earth
materials on the boring logs arc approximate; in situ, the transitions may be gradual. A brief
explanation of the USCS and a Reference Notes fbr Boring Log sheet is provided in Appendix
IV of this report.

Our subsurface exploration and site reconnaissance determined that the sites are generally
covered with approximately 4 to 72 inches of topsoil. Below the topsoil, we encountel'ed
Stratum I. Stratum I primarily consisted of very loose to medium dense density SAND (SM, SC)
with varying amounts of Silt and Clay that extended to the depths explored at 10 to 30 feet below
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the ground surface (bgs). Intermixed with these mostly coalse-grained soils, we also
encountercd soft to very stiff consistency Sandy CLAY (CL). The Standard Penetration Test
(SPT) N-value recorded within these layers ranged frorn 2 to 28 blows-per-foot (bpf).

Groundwater was encountercd at boring locations 8-36 and B-37 at depths ranging from 8.0 to
23.0 feet bgs. Please note that groundwater levels are influenced by seasonal conditions and by
periods of significant precipitation or prolonged drought. If ground water is encountered, we
rccommend it be pumped from sumps located below the base subgrade elevation.

BMP l-ocation (Borings, 8-36 and B-37)

Earthen Embankments and Slope Stabilitv:

Based on the provided plan, we understand that a 10 to 12 foot high earth dam is proposed to be
constructed for the BMP. Existing elevations across the BMP site range fiom Elevation 53 to 81

ft, mean sea level (msl), sloping downward to the Northwest. The bottom of pond elevation is
approximately 58 ft, msl. The proposed top of Dam elevation is 70 ft, msl and the toe elevation
of dam is 58 ft, msl. Generally, we encountered mixed deposits of Silty and Clayey SAND (SM
and SC) that extended from the ground surface to the depths explored at 30 feet below site
grades. lnterbedded within these coarse-grained layers, we encountered Sandy CLAY (CL). We
encountered ground water at depths of 8.0 to 23.0 ft below site grades at these locations.

Based on the planned consft'uction, we recommend a 6 ft wide key trench be constructed to a

minimum depth of 4 ft below the existing stripped subgrades. The key trench may be extended
deeper if the underlying soils ae not considered suitable for support of fill at the time of
construction.

The soils located within the base of the pond area consist of Silty or Clayey SAND (SM or SC)
materials. These soils would not be generally considered suitable for reuse as dam core material.
As such, we recommend the core of the darn be constructed with a lower permeability clay
material. Clay core material should classify as CL or CH material. This material should be
placed in horizontal lifts not exceeding 8 inches in loose thickness, moisture conditioned to
within -lVo to +3Vo of the optirnum nroisturc content, and compacted to a minimum 95Vo of the
maximum dry density obtained in accordance with ASTM Specification D-698, Standard Proctor
method. Slopes should be constructecl no gl'eater than 3 horizontal to l. vertical. All slopes
should be seeded to promote vegetation growth and further add to the stability of the slopes.

Infiltration

The soils encountered from the ground surtace to 6 feet below the ground surface (bgs) and 8 to
I 8 feet at 8-36 and from the glound surface to 13 feet bgs frorn existing glound surface at B-37
appeared to match Hydrologic Soil Group designations of B to C (Sandy Loam to Sandy Clay



Williamsburg/J CC ?th Ebmentary School
James City County, Virginia
ECS Project No. 07-8262-A
Page 4

Loam) with estimated infiltlation rates of 1.02 to 0.17 inches per hour'. The soils encountered
between 6 to 8 feet and 18 to 28 feet at 8-36 and 13 to 20 feet bgs aLB-37 appeared to match a

Hydrologic Soil Group designation of D (Clay Loam to Sandy Clay), with estimated infiltration
rates of approximately 0.09 to 0.05 inches per hour.

Infiltration Area (Borings B-20, B-38 and B-39)

Infiltratio4

The soils encountercd from the ground sudace to 2 feet below the ground surface (bgs) at boring
location B-39 appealed to rnatch a Hydrologic Soil Group designation of B (Sandy Loam to
Loam) with estimated infiltration rates of l.02to 0.52 inches per hour. The soils encounteled
fronr a depth of 2 feet to 10 feet bgs at Boring location B-39 and from the ground surface to
depths of i0 to 15 ft bgs at boring locations B-20 and B-38, appeared to match Hydrologic Soil
Group designations of C to D (Sandy Clay Loam to Sandy Clay), with estimated infiltlation rates
of approxirnately 0.17 to 0.05 inches per hour. The soils encountercd between 6 to t0 feet bgs
appearcd to match Hydrologic Soil Gl'oup designations of C to D (Sandy Clay Loam to Clay
Loam), with estimated infiltlation rates of approximately 0.17 to 0.09 inches per hour.

Infiltration Area (Borings B-28, B-29 and B-40)

Infiltration

The soils encountered between 2 to 4 feet bgs at boling location B-28 and 4 to 6 feet bgs at

boring location B-29, appeared to match a Hydrologic Soil Group designation of D (Clay Loam
to Sandy Clay), with estimated infiltlation rates of approximately 0.09 to 0.05 inches per hour.
The remainder soils encountered in the infiltration area appeared to match Hydrologic Soil
Group designations of B to C (Loam to Sandy Clay Loam), with estimated infiltration rates of
approximately 0.52 to 0.17 inches per hour.

Typically, soils with the Hydrologic Soil Group designations of A and B arc considered suitable
fbr SWMP's that may utilize on-site filtlation in their designs. Some soils designated as C type
soils ale considered suitable for infiltration practices but these soils would need to be evaluated
on a case specific basis. Soils with group designations of D arc considered suitable for a wet
pond.

General Construction Considerations:

The existing slopes generally ranged between 3H:lV throughout the planned pond area. All
topsoil and organics should be rcmoved to suitable natural soils within the constflrction area.

The stripping depth should extend up the slopes to at least the 100 year flood elevation. As such,
some of the side slopes may need to be reconstructed. The slopes should be reconstructed
utilizing engineered fill placed in controlled, compacted lifts that are benched into the existing
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slopes. On-site sandy or clayey soils are considered suitable for engineered fill to regrade the

slopes. This material should be placed in horizontal lifts not exceeding 8 inches in loose

thickness, moisture conditioned to within +/-3Vo of the optimum moisture content, and

compacted to a minimum 95o/o of the maximum dry density obtained in accordance with ASTM
Specification D-698, Standard Proctor filethod. Slopes should be constructed no greater than

3:1. Also, the side slopes should be seeded to plomote vegetation growth and further add to the

stability of the slopes.

Exposure to the environment may weaken the soils at the bearing level if the excavations remain
open for too long a time. Therefore, excavations should be backfilled the same day that the
excavations are made whenever possible. If the bealing soils arc softened by surface water
intrusion or exposure, the softened soils must be removed frorn the excavation bottom
immediately prior to placement of the next lift of fill.

Proper compaction conftol of fill is an important aspect of this project. All fill rnaterials should
be placed, compacted and tested in accordance with the recommerrdations contained in this
report. We recommend that all cut and fill operations be observed full-time by a qualified Soil
Technician to determine if minimum earthwork and compaction requirernents are being met.

In a dry and undisturbed state, the subgrade soils at the site will provide adequate subgrade
support for filI placement and construction operations. When over optimum moisture, the
moisture sensitive subglade soils may degrade quickly with disturbance from contractor
operations. Therefore, good site drainage and dewatering opelation should be maintained during
eafthwork operations so as to help maintain the stability of the soil.
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General Comments:

This report has been prepared in order to aid in the evaluation of this site and to assist the
Contractor, Architect and Engineer in the design and plaruring of the project. The report scope is
limited to the specific project and location described, and the project description represents our
understanding of the significant aspects relevant to soil and foundation characteristics.

We have appreciated being of service to you
forward to its successful construction. If
inforrnation and recommendations contained
assistance, please contact our office,

Respectfully,

ECS MID-ATLANTIC, LLC.

David Gordinier, E.I.T.
Project Engineer

DJG:RNL:MJG;abs

during the design phase of this project and look
you should have any questions regarding the
in this report or if we can be of any further

Appendix: I.
II.
ru.
IV.

Boring Location Plan (1)
Soil Test Boring Logs (8)
Laboratory Test Summary (1)
Unified Soil Classification System and
Reference Notes for Boring Logs (2)

--pra,ffitkfu
Michael J. Galli, P.E.
Principal Engineer

l.lPtqjects\2006 Pro.jects\Geo\8263-A l4tilliarnsburg.lCC th Elun. IIAlP\8263-A BltlP (ieo.doc



APPENDIX I

BORING LOCATION PLAN



\o\
t\

)
f
i

i'
Ir
I

I
t
li
It
i'.

t'
I

N
I

t
/

/tt

oill,
'/f-//f
+

I
,U

xlr' Itrt

x ltqtYtz
zr.

5

'l
z

\

Wmbg-JCC 8th ,

Elementary School-BMP I

James Gity Gounty, Virginia i

BORING

LOCATION PLAN



APPENDIX II

SOIL TEST BORING LOGS
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RocK QUAUTY DESICNAnON & RECOVEnY

ROD/- - - REC.X-

& STANDARD PENSIRANON
BLors,/FT.

10 zo 30 40

DESCRIPTION OF I{ATERIAL

suRFAcE ELEVATToN g2.o

TOPSOIL DEPTH 3 4 (2-2-2-3'

7 (J-3-F1)

END OT BORING @ 15.00, 65

OU

(+-8-7-v)

(t8-21-21-

(5-0-e-r1)

Sondy CLAY, Brown fo
Oronge-Brown, Molst, Soff to
Hord, (CL)

Fine to Medium Cloyey SAND,
Light Red-Brown, Molsf, Medlum
Dense, (SC)

Fine lo Coorse Cloyey SAND,
Troce Flne Grovel,
Oronge-Brown, Molst, Loose,
(sc)

THE STRATTFICATION LINES REPRESENT THE APPROXIHATE SOUNDARY LINES BETYEEN SOIL TYPES IN-SITU THE TRANSITION I.IAY EE GRAI}UAL

gvt, DRY rs on @ 3/28/06
Yntml DRY Yntncl DRY BoRrNc couPLErED 3/28/06 cAvE tN DEPIH O NA

Rrc ATV roRExAil FDI
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JCC Eiohth Elemen

ARCHITECT_ENGINEER

Jomes City County, Virqinio
-G cALIBRATED PENEIBoUETER

ToNS,/r'T. 't?346+

'J'IYI 
% CONTENT 7 UITTT Z

]----------a
ROCK qUAUTY DESIGNATION & RECOVERY

RQDZ- - - REC.'.-
20r(-40%-60l.-80x-l
R STANDARD PENETRATION

BIOilS/rT.
10 ?o 30 40 50+

DESCRIPTION OF MATERIAL

suRFAcE ELEva,rroN g2.3

Fine to Medium Silty SAND,
Troce Orgonics Sompled os Root
Moleriol, Oronge-Brown, Moisl,
Loose, (SM) 80

e3 (6-E-ts-15)

(6-15- JC

3?
75

(r 4-15-1

(e-11-13-11)

END OF BORING @ 1O.OO'

70

65

OU

55

Sondy CLAY, Oronge-Brown,
Moisl, Very Stiff, (CL)

Fine fo Coorse Cloyey SAND,
Troce Fine Grovel,
Oronge-Brown, Moist, Dense to
Medium Dense, (SC)

THE STRATIFICATION LINES REPRESENT THE APPRI]XIMATE EOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSTT]I]N MAY 8E GRADUAL

Vru DRY ws on @

Eru(AB) DRY Vru1rcy pftf BoRrNc couPLErED 3 /22/06 cAvE rN DEPTH O NA

Rrc ATV roREuAN FDI
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ffiffiJCC Eiqhth Elementory Schools
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Jomes Citv Coun , Virqinio
+ CAITBRAIED PENETBoI|ETER

ToNS/FT. -
t2346+

urIT r coNltl{T z u$n 7
]-------a

ROCK QUAUTY DESIGNATION & BECO\IDRY

RODX- - - REC.X-

DESCRIPNON OF MA1ERIAL

& STAITDARD PENSMANON
BLOVS^T.

10 ao 30 40

srrRFAcE ELByATToN g1.5

4 (F2-2-1)

END OF BORING @ 1O.OO' 70

65

60

55

18 (5-E-1F1r)

(F7-rJ-ls)

(ra-20-21-

Fine to Medlum Slliy SAND,
Llghl Brown, Moisl, Very Loose,
(sM)

Fine lo Medlum Cloyey SAND,
Red-Brown, Moisl, Medlum Dense,
(sc)

Sondy CLAY, Red-Brown, Molsl,
Very Stlff, (CL)

Flne lo Medlum Cloyey SAND,
Red-Brown, Molsl, Dense, (SC)

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE IOUNDARY LINES SETVEEN SOIL TYPES IN-SITU THE TRANSITIT]N I,IAY EE GRADUAL

Vra DRY rs on (@ 3 /29 /06
gn(AB) DRY Ynrrcy PPY BoBTNG coNPr.srED 3 /29 /06 C,AVE IN DEPTH O NA

Rrc ATV roRsr.AN FDI
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BORING #

B-56
ARCHITECT-ENCINEER

-JCC tiqhih ilemenlory School-BMP

CAIJBMTED PENETNOUETER
TONS/FT. '!?346+Jomes Ciiv Coun , Virginio

UUIT Z CONTINT % UUIT Z

O---------a
ROCK QUAIJTY DESICNANON & RECOVERY

fiQD%- - - REC.Z-
z0%-40%-60y,-80%-1
& STANDARD PENETRATION

BLOIVS,/FT.

DESCRIP?ION OF MATERHL

suRFAcE ELEvArroN 
76.0

TOPSOIL DEPTH 12"
75 lQ0 3 (1-1-2-r)

3 (1-2-r-2)

6 (t-z-4-z')

'7r|

8 (J-4-4-5)

10 (J-5-5-5)

bc

19 (5-ro-e-7)

OU

3 (2-r-2-J)

qq

e (1-r-1-l)

50

13 (s-6-7-6)

END OF BORING @ 3O.OO'

Flne lo MEdium Silty SAND,
Troce Orgonics Sompled os Roof
Moferiol, Lighf Brown, Moisl,
Very Loose, (SM)

Fine lo Medium Cloyey SAND,
Light Brown, Moisf, Very Loose
lo Loose, (SC)

Sondy CLAY, Light Brown, Moisl,
Medium Stiff, (CL)

Fine io Medium Cloyey SAND,
Light Brown, Molsl, Loose, (SC)

Flne to Coorse Silty SAND,
Troce Fine Grovel, Light Brown,
Moist, Medium Dense, (SM)

Sondy CLAY, Brown, Moisl lo
Wef, Soft, (CL)

Fine lo Coorse Silfy SAND, Wifh
Morine Shell Frogments, Lighl
Brown, Wel, Medium Dense, (SM)

TIIE STRAIIFICATION LINES REPRESENT THE APPROXII'IATE EOUNI}ARY LINES BETVEEN SOIL TYPES IN.SITU THE TRANSITION MAY EE oRADUAL

Vwr 23.0 vs on @ 4/28/06
$wr,t.ln125.0 lvurc) 25.0 BoRTNG couPr,ErED 4/28/06 cAvE IN DEPTH e NA

Rrc ATV roRExArr FDI



q
g
t
q
5
g
d

CIJENT

Williomsburo-JCC Public Schools Kn
Elemenlory School-BMP

ARCHIIECT_ENGINEER

Jomes City County, Virginio t2346+

uuII u coNlENT 7 trlllt 7x----_- a
ROCK QUIIJIY DESIeNATTON & RSCOVERY

RQDX- - - REC.r-

DESCRIPTTON OF MAIERIAL

& STAilDARD PENBTSATION
BIrts,/I-T.

l0 20 30 40

srrRFAcE Er.,EVAl.IoN 
67.0

65
e (r-1-r-1)

3 (1-2-1-2)

4 (1-2-2-1)

60 7 Q-J-r+\

4 (t-1-J-J)

55

I (2-5-5-7)

50

3 (2-1-2-r)

END OF BORING @ 2O.OO'
45

40

Flne lo Medium Sllty SAND, With
Orgonlcs Sompled os Rool
Moledol, Llghl Brown, Molsl,
Very Loose, (SM)

Flne to Medium Cloyey SAND,
Llght Brown, Moisl, Very Loose
io Loose, (SC)

Fine fo Medium Sllty SAND,
Light Brown, Wel, Very Loose,
(SM)

Sondy CLAY, Brown, W€t, Medlum
Stiff io Soft, (CL)

THE STRATITICATION LINES REPRESENT THE APPROXIHATE BOUNDARY LINES BETVEEN SSIL TYPES IN-SITU THE TRANSITION t.tAY EE 6RA]IUAL

Ym 8.0 rs on @ 4/28/06
gu,(AB) 8.0 Ynrrcl 8.0 BoRTNG couPLcrED 4/28 /06 cAvE rN DEPII o NA

Rrc ATV ron8xAl{ FDI
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Williomsburq-JCC Public Schools

BORTNC #

B-58

JCC Eiqhlh Elemeniory School-BMP

Jomes City Coun , Virginio
DESCRIPTION OF U.ATERIAL

uun z coNTEl{T % IJun z
]----------a

ROCK QUtLlrA DESIGNAnoN & RECOVERY

ROD'(- - - REC.Z-

& srAl{Dmo PENETRATION
BrcTS,/FT.

suRFAcE ELEvArroN g4.0

80

28 (e-lJ-rs-r7)

1q a0 (6-e-rr-14)

END OF BORING @ 1O.OO'

70

AR

60

55

14 (F6-8-r2)

18 (4-8-ro-r2)

Sondy CLAY, Brown to Red-Brown,
Moist, Sofi to Very Stlff, (CL)

Fine to
Red-Bro
Dense, (

Med
Wht
sc)

ium Cloyey SAND,
Moisl, Medium

THE STRATIFICATION LINES REPRESENT THE APPROXTHATE BOUNI}ARY LINES BET\JEEN SOIL TYPES IN-SITU THE TRANSITION HAY 8E GRADUAL

Vwt DRY ws on @ 4/28 /06
gwr.tml DRY Vwuacl DRY BoRTNG couPLErED 4/28/06 cAvE rN DEPTH O NA

Rrc ATV roREuAN FDI
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Williomsburo-JCC Public Schools

Jomes Cilv County, Virqinio
-O- CALIBRATED PENEIBoXETER

TONS/FT. '12345+

UXIT Z CONTENT 7, UtrTJI Z
x *--------?--------- 

^
ROCI( QUAIITY DESIGNATION & RECOWRY

RQoZ- - - REC.Z-

I sruromn PENBTRAfloN- BLOTS,/FT.
10 20 30 40

DESCRIPTION OF MATERIAL

suRFAcE ELEvArroN go.5

80 5 (5-5-2-J)

9 (J-4-s-8)

15 (J-6-e-lJ)
75

20 (6*8-r2-tJ)

a0 (7-8-12-14)

'7n

END OF BORING @ 1O.OO'

65

60

55

TOPSOIL DEPTH 5

Fine to Medium Silty SAND,
Light Brown, Moist, Loose,
(SM)

Sondy CLAY, Red-Brown, Molst,
Stiff to Very Stlff, (CL)

Fine lo MEdium Cloyey SAND,
Red-Brown, Moist, Medium Dens€,
(sc)

Flne lo Medium Cloyey SAND,
Troce Fine Grqvel, Red-Brown,
Moist, Medium Dense, (SC)

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE EDUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION ilAY 8E GRADUAL

Yrrt, DRY vs on @

YrL(AB) DRY lnlrcl DRY BoRTNG cor{Pr.ErED 4/29 /06 cAvE rN DEPTH A NA

Rrc ATV ronEuAN FDI
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Williomsburo-JCC Public Schools
ARCHITECT-ENGINEER

-JCC tiqhth Elemenlory School-BMP

Jomes City Coun , Virginio

uMlT Z CON1ENT Z UVrr Z
O----------a

ROCK QUAIITY DESIGNATION & RECOVERY

ROD%--- REC.)a-

& stu'nomp PENETnAnoN
BLOWS/FT.

10 20 30 40 5o+

DESCRIPI1ON OF UATERIAL

SURFACE ET,EVATToN 7g.o

a (r-r-r-1)

751 00 10 (r-r-7-s)

19 (5-6-lJ-15)

19 (e-ro-e-r2)

7n

(11-1J-r5-r7) /

END OF BORING @ 1O.OO'

60

(q

TOPSOIL DEPTH 4,,

Fine to Medium Cloyey SAND,
Light Brown lo Brown, Moisl,
Very Loose lo Medium Dense,
(sc)

Fine lo Coorse Cloyey SAND,
Troce Fine Grovel, Red-Brown,
Moisf, Medium Dense, (SC)

THE STRATIFICAIION LINES REPRESENT THE APPROXIHATE EOUNI'ARY LINES BETVEEN SOII TYPES IN-SITU THE TRANSITION MAY EE GRADUAL

Yrn DRY ws on @ 4/28/06
cAvE IN DEPTH C NAgntmt DRY YYr.(Ac) DRY BoRrNc colrPr,ErED 4/28/06
DRIITING UETHOD MUDRrc ATV F0REITAN FDI



APPENDIX III

LABORATORY TEST SUMMARY
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APPENDIX IV

UNIFIED SOIL CLASSIFICATION SYSTEM AND
REFERENCE NOTES FOR BOR]NG LOGS
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REFERENCE NOTES FOR BORING LOGS

SS - Split Spoon Sampler

II - SjrtPy_Tubc Sarirpter
F9 - B*f Core: NX,'BX, AX
PM - Pressuremeter
DC - Dutch Cone penetrometer

RB - Rock Bit Drilling
BS - Bulk.Sample of Cuttings
l_{ - P_gwer Aiger (no samile)
HSA - Hollow Stem Auger 

-

WS - Wash Sample

standard Penetration (pgwsfq refers ro the blows per foor of a 140 lb. hammerfalling 30 inches on a-2 iq. o.p.- rptitrpoou samprer, as specified in ASTM D-r5g6.The blow counr is eommonly rererrif-ioir ttr" N iti;;.-- -'

Relative Density-Sands. Sitts 9onSistency o.f Cohesive Soilg

Unconfined Compressive
Strength. Op. tsf- ConsisterrcysPT-N

0- 3
4- 9

to-2.9
30-49
50-80
over 80

Under 0.25
a.2s - 0.49
0.s0 - 0.99
r.00 - 1.99
2.00 - 3.99
4.00 - 8.00
over 8.00

Very Sofr
Soft
Firm
Stiff
Very Stiff
Hard
Very Hard

Relativq Densily

Very [,oose
Loose
Medium Dense
Dense
Very Dense
Extremely Dense

III. Unified S_oil Classification Symbgls:.

GP - Poorly Graded Gravel
GW - Well Graded Gravel
GM - Sitty Gravel
9_C - Clayey Gravels
SP - Poorly Graded Sands
SW - Weil 

-Graded 
SanOi--

SM - Silty Sands
SC - Clayey Sands

ML - Low Plasticity Silts
MH - High Plasticity Silts
CL - [.ow Plasticity Ctays
CH - High Plasticity Clays
OL - [-ow Plasticity Organics
OH - High Plasticity Organics
CLML - Dual Classification

(Typical)

WL - Water l-evely! - While Sampting
WD - While Driliing

BCR - Before Casing Removal
ACR - After Casing Removal
WCI - Wet Cave In
DCI - Dry Cave In

The water levels are those ryarcr levels actualty measured in the borehole at the (imes
i:fitlfo by the-symbot. rne mlaiurements are retarively reliable when augering,without addine fluids, .in a granutar soit. 

--i" 
Eriyi ini ptuuti" Silts the accuraredctermination 6f watei.levels fiui-i.quir".severar days for the water level to stabilize.In such cases additionar merhodi 6r.Eru."ment are gendraily appried.
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Mr. Alan Robertson
WilliamsburglJCC Public Schools,-
597 Jolly Pond Road (C
Williamsburg, Virginia 23188 \-

May 12,2006

ECS Project No. 07:8263-A

f: r-,\/\:_i-, -t U

r\v, Q,.,y
vu

Reference: Subsurface Explogation and_Geotechni4_Bileering Analysis

@ ghth Eleme-rylary-S6;iJ
BMP and Infiltration Areas
Williamsburg, Virginia

Dear Mr. Robertson,

ECS Mid-Atlantic, LLC has completed a subsurface exploration and engineering evaluation of
the above referenced project. This report presents the results of the subsurface exploration and
engineering analyses for the BMP and two (2) infiltration areas at the above referenced project.
This portion of the project has been completed in accordance with our proposal No. 07:1.2264-A,
dated April 17,20fl6 and signed byyou.

Introduction:

The project site is located off of Brick Bat Road in James City County, Virginia. We understand
the project will consist of the development of the new 8th Elementary school. A/Geotechnical
report for the new school was previously issued in a report dated.,Apq! Lh 2Q09, However, at
the time that report was issued, final BMP locations had not been.ddermined.- ttrs$udy has

been performed at the final BMP and the two (2) infiltration trench locati@ The proposed
BMP and infiltration areas consist of open, sparsely, and heavily wooded areas. BMP is
located in a ravine.

The purpose of this exploration was to explore the soil and groundwater conditions at the site
and to develop soils-related engineering recommendations to guide design and construction of
the BMP and infiltration areas. This additional investigation included drilling of two (2) soit test

borings at the BMP and three (3) soil test borings in the infiltration areas, to explore the
subsurface soil and groundwater conditions, perform a site reconnaissance to observe general
topography, and analyzing field data to develop appropriate geotechnical engineering
recommendations regarding the planned construction. Borings B-24, B-28 and B-29 were

108 Ingram Road, Unit I . Williamsburg, Viryinia 23188 . (757) 229-6677 . Fax (757) 229-9978. www.ecslimited.com
offices: Abcrdccn, MD . Barrirnore, MD . ..riill#,?_lTll,iJffiIl.:*t,ritA. Norfork, vA. Richmond, vA. Roanokc, vA
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Williamsburg/J CC 8t" Elementary S cho ol
James City County, Virginia
ECS Project No. 07-8262-A
Page 2

completed with our initial investigation and are within the infiltration areas. A Boring Location
Plan is included in Appendix I.

Field Exploration Proccdures:

Two (2) soil test bolings were drilled for the proposed BMP location (8-36 and B-37), and

six (6) soil testborings wele drilled for theproposed infiltration areas (B- 20,8-28,8-29,and
B-38 through BaO). The soil test borings were performed with an ATV mounted drill rig
utilizing mud rotary techniques. Drilling fluid was used in this process

Representative soil samples were obtained by means of the split-bauel sarnpling procedure in
accordance with ASTM Specification D-1586. In this procedure, a2-inch outside diarneter split-
banel sampler is driven into the soil a distance of 24 inches by a 140-pound hantmer falling 30
inches. After a 6-inch seating interval, the number of blows required to drive the santplel
tlu'ough the next l2-inch interval is termed the Standard Penetration Test (SPT) value and is
indicated for each sample on the boring iog. This value can be used as a qualitative indication of
the in-place relative density and relative consistency of non-cohesive soils and cohesive soils,
respectively. This indication is qualitative, since many factors can significantly affect the

standard penetration resistance value and prcvent a direct conelation between drill crews, drill
rigs, drilling procedures, and hammer'-rod-sampler assemblies.

Field logs of the soils encountercd in the borings were maintained by the drill crew. After
recovery, each sample was removed fi'om the sampler and visually classified. Reprcsentative
portions of each sarnple were sealed in glass jars and delivered to our laboratoty in
Williamsbulg, Virginia, fol further visual examination and laboratory testirtg.

Subsurface Copditions:

Experienced personnel from our office classified each soil sample in accordance with the Unified
Soil Classification System (USCS) and USDA Textulal Classification System. Select samples
from the test borings werc subjected to classification testing to confirm our visual classifications.
The group symbols for each soil type are indicated in parentheses following the soil descriptions
on the boring logs. The geotechnical engineer grouped the valious soil types into the major
zones noted on the boling logs. The stlatification lines designating the interfaces between ealth
materials on the boring logs alc approximate; in situ, the transitions may be gradual. A brief
explanation of the USCS and a Refelence Notes fbr Boring Log sheet is provided in Appendix
IV of this report.

Our subsurface exploration and site reconnaissance detelndned that the sites are generally
covered with approximately 4 to 72 inches of topsoil. Below the topsoil, we encountered
Stratum I. Stratum I primalily consisted of very loose to medium dense density SAND (SM, SC)
with varying amounts of Silt and Clay that extended to the depths explored at 10 to 30 feet below
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Wiltiamsburg/J CC th EIe mentary School
Jantes City County, Virginia
ECS Project No. 07 -8262-A
Page 3

the ground surface (bgs). Intermixed with these mostly coalse-grained soils, we also

encountered soft to very stiff consistency Sandy CLAY (CL). The Standard Penetration Test
(SPT) N-value recorded within these layers ranged frorn 2 to 28 blows-per-foot (bpf).

Groundwater was encountered at boring locations 8-36 and B-37 at depths ranging from 8.0 to
23.0 feet bgs. Please note that groundwater levels are influenced by seasonal conditions and by
periods of significant precipitation or prolonged drought. If ground water is encountered, we

rccommend it be pumped from sumps located below the base subgrade elevatiott.

BMP l-ocation (Borfitgs, 8-36 and B-37)

Earthen Embankments and Slope Stabilitv:

Based on the provided plan, we understand that a 10 to 12 foot high earth dam is proposed to be

constructed for the BMP. Existing elevations across the BMP site range from Elevation 53 to 81

ft, mean sea level (msl), sloping downward to the Northwest. The bottom of pond elevation is
approximately 58 ft, msl. The proposed top of Dam elevation is 70 ft, msl and the toe elevation

of dam is 58 ft, msl. Generally, we encountered mixed deposits of Silty and Clayey SAND (SM

and SC) that extended fiom the ground surface to the depths explored at 30 feet below site
grades. Interbedded within these coarse-grained layers, we encountered Sandy CLAY (CL). We
encountered ground water at depths of 8.0 to 23.0 ft below site grades at these locations,

Based on the planned construction, we recommend a 6 ft wide key trench be constructed to a

minimum depth of 4 ft below the existing stripped subgrades, The key trench may be extended
deeper if the underlying soils arc not considered suitable for support of fill at the time of
construction.

The soils located within the base of the pond arca consist of Silty or Clayey SAND (SM or SC)

materials. These soils would not be generally considered suitable for rcuse as dam cote material.

As such, we recommend the core of the dam be constructed with a lower permeability clay
material. Clay core material should classify as CL or CH material. This material should be

placed in horizontal lifts not exceeding 8 inches in loose thickness, moisture conditioned to
within -lVo to +3Vo of the optimum moisture content, and compacted to a minimum 95Vo of the
maximum dry density obtained in accordance with ASTM Specification D-698, Standald Proctor

rnethod. Slopes should be consfiucted no greater than 3 horizontal to I vertical. All slopes

should be seeded to promote vegetation growth and fulther add to the stability of the slopes.

Infiltration

The soils encountered from the ground surface to 6 feet below the ground surface (bgs) and 8 to

18 feet at 8-36 and from the ground surface to 13 feet bgs from existing glound surface atB-37
appeared to match Hydrologic Soil Group designations of B to C (Sandy Loam to Sandy Clay



Witliamsburg/J CC 8th Elementary School
James Ciry County, Virginia
ECS Project No. 07-8262-A
Page 4

Loam) with estimated infiltlation rates of 1.02 to 0.17 inches per houl. The soils encountered
between 6 to 8 feet and 18 to 28 feet at 8-36 and 13 to 20 feet bgs atB-37 appeared to match a

Hydrologic Soil Group designation of D (Clay Loam to Sandy Clay), with estimated infiltlation
rates of approximately 0.09 to 0.05 inches per hour.

Infiltration Area (Boriltgs B-20, B-38 and B-39)

Infiltration

The soils encountered from the ground surface to 2 feetbelow the ground surface (bgs) at boring
location B-39 appeared to match a Hydrologic Soil Group designation of B (Sandy Loam to
Loam) with estimated infiltlation rates of L02 to 0.52 inches pel hour. The soils encountered
fronr a depth of 2 feet to 10 feet bgs at Boring location B-39 and from the ground surface to
depths of 10 to 15 ft bgs at boring locations B-20 and B-38, appeared to match Hydrologic Soil
Group designations of C to D (Sandy Clay Loam to Sandy Clay), with estimated infiltlation rates
of approxirnately 0.17 to 0.05 inches per hour. The soils encountercd between 6 to 10 feet bgs
appeared to match Hydrologic Soil Group designations of C to D (Sandy Clay Loam to Clay
Loam), with estimated infiltlation rates of approximately 0.17 to 0.09 inches per hour.

Infiltration Area (Borings B-28, B-29 and B-40)

Infiltration

The soils encountered between 2 to 4 feet bgs at boring location B-28 and 4 to 6 feet bgs at

bodng location B-29, appeared to match a Hydrologic Soil Group designation of D (Clay Loam
to Sandy Clay), with estimated infiltlation rates of approximately 0.09 to 0.05 inches per hour.
The remainder soils encountered in the infiltration area appeared to match Hydrologic Soil
Group designations of B to C ([,oam to Sandy Clay I-oam), with estimated infiltration rates of
approximately 0.52 to 0.17 inches per hour.

Typically, soils with the Hydrologic Soil Group designations of A and B are con.sidered suitable
for SWMP's that may utilize on-site filtlation in their designs. Some soils designated as C type
soils are considered suitable for infiltration practices but these soils would need to be evaluated
on a case specific basis. Soils with group designations of D are considered suitable for a wet
pond.

General Construction Considerations:

The existing slopes generally ranged between 3FI:lV throughout the planned pond area. All
topsoil and organics should be removed to suitable natural soils within the consuuction al'ea.

The stripping depth should extend up the slopes to at least the 100 year flood elevation. As such,
some of the side slopes may need to be reconstlucted. The slopes should be reconstructed
utilizing engineercd fill placed in controlled, compacted lifts that are benched into the existing
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slopes. On-site sandy or clayey soils are considered suitable for engineered fill to regrade the

slopes. This material should be placed in horizontal lifts not exceeding 8 inches in loose

thickness, moisture conditioned to within +/-3Vo of the optimum moisture content, and

compacted to a minimum 95o/o of the maximum dry density obtained in accordance with ASTM

SpeCification D-698, Standard Ploctor method. Slopes should be consfiucted no greater than

3:1. Also, the side slopes should be seeded to promote vegetation growth and furttrer add to the

stability of the slopes.

Exposure to the environment may weaken the soils at the bearing level if the excavations remain

open for too long a tirne. Therefore, excavations should be backfilled the same day that the

excavations are made whenever possible. If the bearing soils are softened by surface water

influsion or exposure, the softened soils must be temoved frorn the excavation bottom

immediately prior to placement of the next lift of fill.

Proper compaction control of fill is an important aspect of this project. All fill materials should

be placed, iompacted and tested in accordance with the recommendations contained in this

."pott. We recommend that all cut and fill operations be obseryed full-time by a qualified Soil

Technician to determine if minimum eafthwork and compaction requirements are being met.

In a dry and undistulbed state, the subgrade soils at the site will provide adequate subgrade

ruppori for filI placement and construction operations. When over optimum moistute, the

roisture sensitive subgrade soils may degrade quickly with disturbance from contractor

operations. Therefore, good site drainage and dewatering operation should be maintained during

eafthwork operations so as to help maintain the stability of the soil.
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General Comments:

This report has been prepared in order to aid in the evaluation of this site and to assist the
Contractor, Architect and Engineer in the design and plannirig of the project. The report scope is
limited to the specific project and location described, and the project description represents our
understanding of the significant aspects relevant to soil and foundation characteristics.

We have appreciated being of service to you during the design phase of this project and look
forward to its successful construction. If you should have any questions regarding the
information and recommendations contained in this report or if we can be of any further
assistance, please contact our office.

Respectfully,

ECS MID-ATLANTIC, LLC.

David Gordinier, E.I.T.
Project Engineer

DJG:RNL:MJG;abs

Appendix: I.
I
m.
ry.

n,Jl.&,,,
, l.l,l!ll.[!_.1. i"',",1_L.l,).,

,. . I'lc.c,J,',;d I7"
i* 5frulot" ,i,."i;i'

',;rft,,#r,

Michael J. Galli, P.E.
Principal Engineer

Boring Location Plan (1)
Soil Test Boring Logs (8)
Laboratory Test Summary (1)
Unified Soil Classification System and

Reference Notes for Boring Logs (2)
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APPENDIX I

BORING LOCATION PLAN
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SOIL TEST BORING LOGS
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MID.ATLANTICJCC Eiqhfh Elementory Schools

Jqmes Cilv Coun , Virginio
DESCRIPTION OF MATERIAL

III'IT Z CONTENT Z T,DTN 7
x ---------{}--------- a

ROCK qUAUTY DESICNATION & RECOVERY

RoDZ- - - REC.X-
20N-10)1-60X-80X-l
& STANDARD PENETRATIoN

Emrs/FT.
10 zo 30 40

suRFAcE ELEVAnoN g2.o

7 (3-3-4-4)

END OF BORING @ 15.00' 65

60

55

(2-2-2-3)

(4-6-7-7)

06-Zr-21

(5-6-e-r1)

TOPSOIL DEPTH 5

Sondy CLAY, Brown lo
Oronge-Brown, Molsl, Sofl
Harai (cL)

Fine to Medlum Cloyey SAND,
Llght Red-Brown, Moisl, Medium
Dense, (SC)

Flne lo Coorse Cloyey SAND,
Troce Flne Grovel,
Oronge-Brown, Molst, Loose,
(sc)

THE STRATIFICATION LINES REPRESENT THE APPROXIHATE EOUNDARY LINES EETVEEN SOIL TYP€S IN-STTU THE TRANSITION HAY 8E GRADUAL

grI, DRY rs on @ 3/28/06
Yil,t$I DRY Yf,(Ac) DRY BoRrNc corPLsrED 3/28/06 cAvE lN DEPm e NA

Rrc ATV roREuAN FDI
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- JCC Public Schools

ARCIIITESI-ENGINEER

JCC Eiqhlh Elemenlory Schools

Jomes City County, Virginio

I.JUIT Z CONTENT % UXTT 7
O----------a

ROCK QUAIJTY DESIGNATION & RFCOYERY

R0Dra- - - REC.ra-

(9 STANDARD PENETMTION
BLOVS,/FT.

DESCRIPTION OF MATERIAL

suRFAcE EIEVATIoN g2.3

80

75

a4 (e-1r-rJ-ll)

END OF BORING @ 1O.OO'

70

oc

60

55

Fine lo Medium.Sllty SAND,
Troce Orgonics Sompled os Root
Moleriol, Oronge-Brown, Molst,
Loose, (SM)

Sondy CLAY, Oronge-Brown,
Moist, Very Sfiff, (CL)

Fine fo Coorse Cloyey SAND,
Troce Fine Grovel,
Oronge-Brown, Moisi, Dense to
Medium Dense, (SC)

THE STRATTFTCATION LTNES REPRESENT THE APPROXITTATE BOUNDARY LTNES EETVEEN SOIL TYPES IN-SITU THE TRANSITION }IAY BE GRADUAL

grl DRY ws on @
cAvE lN DEPTH o NAgruml DRY lrurc) DRY

Rrc ATV ronuux f !l
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I{illiomsburo - JCC Publlc Schools

JCC Eiqhth Elemeniory Schools

ARCHITECT-ENGINEER

Jomes City County, Virginio

urrr r colnENT z u$n z
l}--------a

ROCT QUAUTY DESIGNANON & RSCOVERY

RQDX- - - REC.X-

DDSCRIPTION OF I{ATERIAL

& STA}TDARD PE}IEIRATION
Brcf,S/:T'I.

10 20 30 40

srrRFAcE ELEVAnoN g1 .5

i

END OF BORING @ 1O.OO' 70

65

60

55

18 (5-8-1Fr1)

TOPSOIL DEPTH 6

FIne to Medlum Sllty SAND,
Llght Brown, Moisl, Very Loose,
(SM)

Fine lo Medlum Cloyey SAND,
Red-Brown, Moisl, Medlum Dense,
(sc)

Sondy CLAY, Red-Brown, Moist,
Very Stlff, (CL)

Flne lo Medlum Cloyey SAND,
Red-Brown, Molst, Deirse, (SC)

TTE STRATIFJCATION LINES REPRESENI THE APPROXIMATE SOUNDARY LINES EETVEEN SOIL TYPES IN-SITU THE TRANSITION }IAY EE GRADUAL

Ym DRY rs on @ 3 /29 /06
$wul DRY lwrc) DRY BoRrNc couPr.BrED 3 /29 /06 c,AvE rN DEPIE C NA

Rrc ATV FoRs't{AN FDI
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ARCHITECT-ENGINEER

-JCC tiohlh Elemenlorv School-BMP

Jomes City County, Virginio

UUIT Z CONTENT Z UUIT 7
x ---------o---------- 

^
ROCK QUALIry DESTCNATON & NECOVERY

RQDZ- - - REC.X-
20%-4011-60/,-807.-1
R STANDARD PENETMTION

BLOrfS/FT.

DESCRIPTION OF MATERHL

SURFACE ELEVATIoN 
7 6.0

75 3 (r-1-2-r)

3 (t-z-r-2)

6 G2-1-2)

70
I (F4-4-s)

10 (J-5-5-5)

65

19 (5-10-e-7)

60

3 (2-r-2-3)

(q

e (1-r-r-l)

50

13 (s-6-7-6)

END OF BORING @ 5O.OO,

TOPSOIL DEPTH 12

Flne lo Medium Silty SAND,
Troce Orgonics Sompled os Roof
Mqferiol, Lighl Brown, Moisl,
Very Loose, (SM)

Fine lo Medium Cloyey SAND,
Light Brown, Molsl, Very Loose
lo Loose, (SC)

Sondy CLAY, Light Brown, Moist,
Medlum Stiff, (CL)

Fine lo Medium Cloyey SAND,
Lighl Brown, Molsl, Loose, (SC)

Flne lo Coorse Sllty SAND,
Troce Fine Grovel, Lighl Brown,
Moist, Medium Dense, (SM)

Sondy CLAY, Brown, Moisl lo
wef, Soft, (cL)

Fine to Coorse Silly SAND, With
Morine Shell Frogments, Lighl
Brown, Wet, Medium Dense, (SM)

THE STRATIFICATION LI},IES REPRESENT TH€ APPRDXTI,IATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION }TAY EE 6RAI}UAL

4/28/06Yru 23.0 vs on @
cAvE IN DEPIH o NA4/28/06SwAnrl25.0 lwqrcl 25.0

nrc ATV FoRBuAlr FDI
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Williomsburo-JCC Public Schools ffi
-

MID-ATLAN'TICJCC Eighfh Elemenfory School-BMP

ANCHITECT-ENGINEER

Jomes Cilv Coun Viroinio
+ cATTBRAIED PBTErRouEIER

ToNS/rT. z

123,[6+

ul{IT z coNrENT z ur[ft 7
x--------]--------A

ROCK QUAIJTY DESIGNATION & RSCOVSRY

RQDX- - - REC,X-

& STA$DARD PENSTMTION
8LOrS,/lT.

DESCRIPTION OF MATERIAL

s[rRFAcE Er,svArroN 
67.0

65
a (r-r-r-r)

3 (1-2-r-2)

4 (r-z-z-t')

60 7 (2-3-1-+)

4 (1-1*J*J)

55

I (2'J-5-7)

50

3 (2-1-2-r)

END OF BORING @ 2O.OO'
45

40

TOPSOIL DEPTH 12

Flne lo Medlum Sllty SAND, With
Orgonlcs Sompled os Rool
Molerlol, Llghl Brown, Moisl,
Very Loose, (SM)

Flne lo Medium Cloyey SAND,
Llghl Brown, Moisl, Very Loose
to Loose, (SC)

Fine fo Medium Sllly SAND,
Llght Brown, Wet, Very Loose,
(SM)

Sondy CLAY, Brown, Wet, Medium
Stlff to Soft, (CL)

THE STRATIFICATION LINES REPRESENT THE APPROXIHATE BOUNDARY UNES BETVEEN SOIL TYPES IN-SITU THE TRANSITION MAY !E GRA]'UAL

8.0 rs on @
'gn(AB) 8.0 Yrqrcl 8.0 BoRrNc cor{PLsrED 4/29/06 c vE rN DEPIH C NA
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cuENT

Williomsburq-JCC Public Schools
ABCHITECT-ENGINEER

-JCC tiohth Elementorv School-BMP
-.G- CAUBRATEDNPTHSoUETER

Jomes City County, Virginio
PIAfiTTC ]TATER UQUID
ulfiT z CoNTENT 7. 

'JUrt 
%

l}----------a
ROCK QUALITY DESICNANON & RECOVERY

RQDZ- - - REC.Z-

STAI{DARD PENETRANON
BLorvs/FT.

DESCRIPTION OF MATERIAL

suRFAcE ELEVATToN g4.0

25

RN

75

END OF BORING @ 1O.OO,

70

65

60

55

TOPSOIL DEPTH 4,,

Sondy CLAY, Brown to Red-Brown,
Moist, Soft to Very Stiff, (cL)

Fine fo Medium Cloyey SAND,
Red-Brown, Moisl, Medlum
Dense, (SC)

THE STRATTFICATION LINES REPRESENT THE APPROXTHATE EOUNDARY LTNES BETVESN SOIL TYPES IN-SITU THE TRANSITION IIAY EE 6RAI'UAL

4/28/06Ywt DRY rs on @
cAvE lN DSPTIT O NA$ruml DRY Ywurcl 9PY
DRIIIING xsfiloD MUDRrc ATV ronEuAN FDI
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ffi
I-
IVIID-ATLAN'T!C

ARCHITEC"T-ENGINEER

Jomes City County, Virginio
-O- cAUBRATED PENEIBoxETER

TONS/FT. Z

t2345+

DESCRIPTION OF MATERI.AL
UUIT Z CONTENT 7 UUIT 7

x ---------]---------- 
^

ROCK QUAUTY DESIGNATION & RECOVSRY

RQDZ- - - REC.Z-

& STANDARD PENETRAnoN- BIOWS,/!T.
10 20 30 40 50+

suRrAcE ELEvArroN g0.5

TOPSOIL DEPTH 5" 80
5 (5-J-2-J)

9 (3-4-5-8)

75
15 (J-6-$-rJ)

e0 (6-8-12-rJ)

?0 0-8-12-11')

70

END OF BORING @ 1O.OO,

65

60

55

Fine fo Medium Silty SAND,
Light Brown, Moist, Loose,
(SM)

Sondy CLAY, Red-Brown, Molst,
Stiff lo Very Stlff, (CL)

Fine to Medium Cloyey SAND,
Red-Brown, Moist, Medium Dense,
(sc)

Flne lo Medium Cloyey SAND,
Trqce Fine Grqvel, Red-Brown,
Moisi, Medium Dense, (SC)

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE EOUNDARY LINES BETVEEN SETL TYPES IN-SITU THE TRANSITION MAY !E GRADUAL

gru DRY rs on @ 4/28/06
gnl(lr) DRY lwqncl DRY BoRTNG couPf^crED 4/ 28 /06 ctvE rN DEPTII e NA

Rrc ATV FoREUAN FDI
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Williomsburq-JCC Public Schools
ARCHITECT-ENGINEER

Jomes City County, Viroinio
-O- cAUBRATED PENEIBoUETER

TONS/FT. '
tz34t+

U}IIT Z CONTENT Z UUTT Z

O---------A
NOCK QUAUTY DESIGNATION & RECOVEBY

RoDZ- - - REC.Z-
zo%-40%-60x-80x-l
6A STANDARD PENE1AANON

BLolvs,/rT.
10 zo 30 40

DESCRIPTION OF MATERIAL

suRFAcE ELEVATIoN 7g.0

a (t-l-l-1)

75 | Qg 10 (r-3-7-e)

19 (5-6-tJ-ls)

19 (e-ro-e-rz)

70
(11-rJ-r5-r7)

END OF BORING @ 1O.OO,

65

60

5q

50

Fine
Light
very
(sc)

io Medium Cloyey SAND,
Brown lo Brown, Moisi,
Loose lo Medium Dense,

Fine lo Coorse Cloyey SAND,
Troce Fine Grovel, Red-Brown'
Molsl, Medium Dense, (SC)

THE STRATIFICATTON LINES REPRESENI THE APPROXIMATE EOUNDARY LINES EETVEEN SOIL TYPES IN-SITU THE TRANSITTON I'IAY 8E GRADUAL

4/28/06YrL DRY vs on @
oavE IN DEPTH e NA4/28/06Swnal DRY trurcl DRY
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LABORATORY TEST SUMMARY
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APPENDIX IV

UNIFIED SOIL CLASSIFICATION SYSTEM AND
REFERENCE NOTES FOR BORING LOGS



REFERENCE NOIES FOR BORING LOGS

ll - lptil Spoon Samprer

lI - lt .tpy_Tubc Sarirpler
39, - B*f Core: NX,'BX, AX
PM - Pressuremeter
DC - Dutch Cone penetrometer

RB - Rock Bir Drilting
BS - Bulk Sample of Cuttings
l_{.- Power Auger (no sample)
HSA - Hollow Stem Auger 

-

WS - Wash Sample

standard Penetrarion ejg*t/fQ refqqs to the brows per foot of a r40 lb. hammer
SttiE 30 inches on a-2 iq. o.it.-sptiLpoou samplei, iJsljccified in ASTM D-1586.The blow counr is commonty rererrif ioi, tt" N i;i;;.- -'

. Relative Density-Sands. Sitts Consistency of Cohesive Soils

Unconfined Compressive
Strength. Oo. tsf Consistency

Under 0.25
0.25 - 0.49
0.50 - 0.99
r.00 - 1.99
2.00 - 3.99
4.00 - 8.00
over 8.00

SPT.N

0- 3
4- 9

l0-29
30-49
50-80
over 80

Relative Densitl,

Very Loosc
[,oose
Meditrm Dense
Dense
Very Dense
Extremely Dense

Very Soft
Soft
Firrn
Stiff
Very Stiff
Hard
Very Hard

GP - Poorly Graded Gravel
GW - Well Graded Gravel
GM - Silty Gravel
GC - Clayey Gravels
SP ' Poorli Graded Sands
SW - Well Graded Sands
SM - Silty Sands
SC - Clayey Sands

ML - l.ow Plasticity Silts
MH - High Plasticity Silts
CL - low Plasticity Clays
CH - High Plasticity Clays
OL - I,ow Plasticity Organics
OH - High Plasticity Organics
CLML - Dual Classification

(Typical)

BCR - Before Casing Removal
ACR - After Casing Removal
WCI - Wet Cave In
DCI - Dry Cave In

Thg water levels are those water levels actually measured in the borehole ar the times
i-l9iffo by. the-symbol. rr,. *i.iutrqlents are retarively retiabte when augering,wirhout addine fluids, .in a granular soit. i" -Cr"ir 

anl-plastic silts rhe accuratedetermination -of watei.leveis "Tr;tJ;qrrire.several 
days for rhe warer level to stabilize.In such cases additional methods 6f mEsurement ari gendraily appried.

WL - Water l-evel
y$ - While Sampting
WD - White Dririing
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Subsurface Exploration and Geotechnical Engineering Analysis
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Dear Mr. Robertson:

ECS Mid-Atlantic, LLC has completed a subsurface exploration and geotechnical analysis for the
above refercnced project in accordance with our proposal No. 07:12264 dated March 8, 2006 and
authorized by you. This repoil provides the results of our subsurface exploration and provides
recommendations for the design and construction of the proposed elementary school building and
surrounding parking and access roadway areas.

We bave enjoyed being of service to WilliamsburgiJCC Public Schools during the design phase
of this project. If you should have any questions regarding the information and recommendations
contained in the accompanying report or if we can be of further assistance, please do not hesitate
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ECS MID.ATLANTIC, LLC
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David J, Gordinier, E.I.T.
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Principal Engineer
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PROJECT 9.VERVTEW

Executiyg,SH4rmarv

The project site is located off of Brick Bat Road in James City County, Virginia. We understand

the proposed project will consist of the construction of a new 1 to 2-story Eighth Elementary

School, associated parking lots and access drives, ball fields, soccer fields, and storm water

management ponds. We also understand that building loads will not exceed 150 kips for

columns and 5 kips per linear foot for walls. The site is rolling and densely wooded. Based on

the site plan, it appears ihat the elevations across the new school building pad varies from about

Elevation (El) 79 to El 84, msl. We have not been provided with planned finished floor for the

school building. However, we have assumed cut and fills across the building pad of about 5 feet

(+A). Project details were obtained from Moseley Architects and Timmons Engineers.

The project site is generally comprised of mixed deposits of medium dense to dense density Sihy

and Clayey Sands and medium stiff to stiff consistency Sandy Clays considered suitable for

support of the planned constnrction. However, we also encountered very soft and loose near

surface soils across most of the project site from the ground surface to depths of about 2 ft below

site grades. Depending on the time of year for construction, some of these soils may be

considered suitable for support of the various structures or site improvements. However, while

many of these near surface soils may be considered suitable or capable for improvements for

floor slabs, parking lot, or athletic field support, they may not be considered suitable for direct

bearing support of the proposed building foundations and may need to be removed (undercut).
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Based on the conditions encountered, shallow spread footings would be considered suitable for

support of the building and are recommended. For footings, a net allowable soil bearing pressure

of 3,000 pounds per square foot is recommended for structures with maximum column loads of

150 kips and wall loads up to 5 kips per linear foot. Based on the design bearing pressuro and the

anticipated structural loads, total post-construction building settlements are estimated to be less

than 1.0 inch. The building floor slab may be constructed as a slab*on-grade.

We have evaluated the seismic site coefficient in accordance with the IBC 2003. We consider the

soils to match Site-Class Type D based on the IBC 2003 "Site Class Definitions", Section

1615.1.1 and our experience in the area.

Additionally, the soil conditions encountered across the site are generally considered suitable for

support of the proposed parking lots, roadways, and athletic fields. However, some subgrade

modification or improvements may be required depending on planned finished site grades.

Recommendations for specific subgrade improvements (if any) are provided herein.

Results of our field exploration indicated that the location of the groundwater table should not

interfere with the construction of foundations or placement of controlled fill. However, due to

the near surface fine-grained soils encountered, a perched water condition may be encountered.

If groundwater is encountered during constructiorro it can be controlled by dewatering through the

use of sumps, drainage swales and/or pumps.
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Further information regarding the subsurface exploration procedures used, groundwater

conditions, foundations, borrow area, earthwork operations, and construction considerations are

included in the text of this report.
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Scoue of !V"o-{"k

Fifteen (15) soil test borings were drilled at the proposed building location (B-1 through B-15),

thirteen (13) soil test borings were drilled at the proposed access drive and parking areas

(B-22 through B-24, B-26 through B-35 ), three (3) soil test borings were drilled within the

proposed soccer and ball fields (B-19 ,B-21, and B-25), and four (4) soil test borings were drilled

at the proposed BMP areas (8-16 through B-18, B-20). The approximate boring locations are

shown on the Boring Location PIan in Appendix I.

Our investigation included exploration of groundwater conditions, performing a site

reconnaissance to observe general topography, and analping field data to develop appropriate

geotechnical engineering recommendations regarding design and construction of the sffuctures

and the proposed roadways.

The recommendations contained herein were developed from the data obtained in the soil test

borings, which indicate subsurface conditions at these specific locations at the time of the

exploration. If during the course of construction variations appear evident; the Geotechnical

Engineer should be informed so that differing conditions may be addressed. Design

recommendations were developed based on building design criteria considered typical for this

type of structure.
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Pu rpos es of 4lplg.ration

The purposes of this exploration were to explore the soil and groundwater conditions at the site

and to develop soils-related engineering reeommendations to guide design and construction of

the project. We accomplished these purposes by drilling soil test borings and analyzing the soil

samples from the borings to evaluate pertinent engineering properties in order to develop

geotechnical engineering design recommendations.

Proposed Co4struction

Proposed for construction is the new one- to two-story steel-framed 8tr' Elementary School

building with the first floor constructed as slabs-on-grade. We have assumed column and wall

loads will not exceed 150 kips and 5 kips per linear foot, respectively. The floor slabs are

estimated to be subjected to maximum loading of 200 pounds per square foot. We have assumed

the first floor of the school building will be within about 5 ft (+F) of existing site grades. Other

areas of site improvements will be the associated parking lots and access drives, in addition to

new soccer and ball fields, and the associated Storm Water Management Ponds (SWM). Final

grades have not been provided. Also. final site locations have not been selected for the SWM

Pond(s).
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I Should foundation loading or finished floor elevations be determined to differ from those

I 
reported herein, or if the described building characteristics are significantly different, this office

should be informed so that a review of these conditions may be performed.

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



Williamsburg/JCC th Elementary Schoot
James City County, Virginia
ECS Project No. 07-8263
Page 7

E xPLoRArr oN PRQ"-C, .gp q"RES

S u bs u rface 4xnlo ration R{.p"-c.ed q {es

The soil borings were performed with a ATV'mounted auger drill rig, utilizing hollow stem

augers and mud-rotary drilling techniques to advance the boreholes. Drilling fluid was used in

this process.

Representative soil samples were obtained by means of the split-banel sampling procedure in

accordance with ASTM Specification D-l586. In this procedure, a2.25-inch O,D., split-banel

sampler is driven into the soil a distance of 24 inches by a 140-pound hammer falling 30 inches,

After an initial 6-inch seating interval, the number of blows required to drive the sampler through

the next l2-inch interval is termed the Standard Penetration Test (SPT) value and is indicated for

each sample on the boring logs. This value can be used as a qualitative indication of the in-place

relative density of cohesionless soils and the relative consistency of cohesive soils. This

indication is qualitative, since many factors can significantly affect the standard penetration

resistance value and prevent a direct correlation between drill crews, drill rigs, drilling

procedures, and hammer-rod-sampler assemblies.
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A field log of the soils encountered in the borings was maintained by the drill crew. After

recovery, each sample was removed from the sampler and visually classified. Representative

portions of each sample were then sealed in glass jars and delivered to our laboratory in

Williamsburg, Virginia for further visual examination and laboratory testing.

Also, eight (8) bulk soil sample$ were taken from the proposed parking lot areas at the existing

elevations. These soils were returned to the laboratory for Califomia Bearing Ratio (CBR)

testing.

Also, Two (2) pavement cores were performed along Brick Bat Road to determine the asphalt

pavement and stone thicknesses at the specified locations. Core locations C-l and C-Z are shown

on the attached Boring Location Plan in Appendix I.

Labo$rtory Analvsis Prosram

Experienced personnel from our office visually classified each soil sample from the test borings

on the basis of texture and plasticity in accordance with the Unified Soil Classification System

(USCS) and ASTM D-2488 (Description and Identification of Soils-Visual/Manual Procedures).

A brief explanation of the USCS is included in Appendix IV of this report, The group symbols

for each soil type are indicated in parentheses following the soil descriptions on the boring logs.

Representative jar samples were selected and subjected to classification testing consisting of

natural moisture content, gradation (#200 wash procedure), and Atterberg Limits analysis. In
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addition, samples of the subgrade soil were subjected to California Bearing Ratio (CBR) testing

to ascertain relevant engineering properlies for use in pavement design. Laboratory test results

are summarized in Appendix III. The geotechnical engineer grouped the various soil types into

the major zones noted on the boring logs. The stratification lines designating the interfaces

between earth materials on the boring logs are approximate; in situ, the transitions may be

gradual. The soil samples will be retained in our laboratory for a period of 60 days, after which

they will be discarded unless other instructions are received as to their disposition.
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EXPLORATION RESULTS

Site Characteristics

The project site is located off of Brick Bat Road in James City Count5 Virginia. The project site

has moderately rolling terrain with mature woods.

Subsurface Conditions

Our subsurface exploration and site reconnaissance determined that the site is covered with 1 to

8 inches of topsoil. Below the topsoil, we encountered Stratum I. Shatum I primarily consisted

of very loose to dense density SAND (SM, SC) with varying amounts of Silt and Clay that

extended to the depths explored at 10 to 25 feet below the ground surface (bgs). Intermixed with

these mostly coarse-grained soils, we also encountered soft to hard consistency Sandy CLAY

(CL). The Standad Penetration Test (SPT) N-value recorded within these layers ranged from 2

to 52 blows-per-foot (bpf).

G roun dw atgf 
--O- 
js ervation s

Observations for groundwater were made during sampling and upon completion of the drilling

operations at each boring location.
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Groundwater was encountered at boring locations B-2,8-7, and B-10 through B-12 and ranged

between 2l and 24 feet bgs. Please note that groundwater levels are influenced by seasonal

conditions and by periods of significant precipitation or prolonged drought. It is also noted that

perched groundwater conditions may be encountered at shallower depths in other areas due to the

confining Clay soils encountered above the observed groundwater level. If groundwatsr or

perched water is encountered during the construction of excavations, it should be pumped from

sumps excavated adjacent to the construction excavations.
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ANALYSIS AND RECOMMENDATIONS

Discussion

The near surface soils encountered across the project site consist ofvery soft and loose density

sands and clays from the ground surface to depths of about 2 ft below site grades, Depending on

the time of year for construction, some of these soils may be considered suitable for support of

the various structures or site improvements. However, while many of these near surface soils

may be considered suitable or capable for improvements for floor slabs, parking lot, or athletic

field support, they may not be considered suitable for direct bearing support of the proposed

building foundations and may need to be removed.

Suberade Preparationglld Earthwork Operationq

Prior to the placement of cornpacted structural fill for building or roadway support, or general

site improvements, it is recommended that all topsoil, rootmatting, unsuitable or unstable

uncontrolled fill and any otherwise soft or unsuitable materials be removed. The prepared areas

should be observed by an experienced Geotechnical Engineer from ECS during the time of

construction in order to aid in locating any unsuitable materials that should be removed. In an

effort to densifu soft or loose surficial subgrade soils, the prepared areas should be proofrolled

with a smooth drum roller with a minimum of two passes in perpendicular directions, provided



Williansburg/JCC th Elementary School
James City County, Virginio
ECS Project No. 07-8263
Page 13

in-situ moisture contents are within +/-3% of optimum in order to facilitate compaction.

We encountered various thisknesses of topsoil at the boring locations. Generally, we recommend

all topsoil or deleterious materials be stripped from the site. We suggest an average stripping

depth of 8 inches be considered for planning purposes. Additionally, the near-surface soils

generally consist of very loose density sands and very soft consistency clays. Cuts of an

additional 12 to 24 inches rnay be expected in some areas due to these loose and soft soil

conditions. Also, isolated areas may require further cuts of an additional 12 inches due to tree

stumps and heavy root mat from closely spaced trees, etc. The stripping depth should be

evaluated at the time of construction by representatives of the Geotechnical Engineer. If the

undercuts extend into large areas, the undercut volume could be reduced by the use of geotextiles

or geogrids. The use of geosynthetic reinforcement should be evaluated by the geotechnical

engineer at the time of construction.

Engineered fill (select) material required to raise the building site to the design subgrade

elevation should consist of an approved inorganic material classified as SM, SM-SP, SP, SC, or

better containing less than about 40% by weight Silt or Clay and free of debris. Some of coarse-

grained on-site soils are expected to meet these criteria. However, they may be at or above their

natural moisture content depending on the time of year of construction. Significant drying time

may be necessary to achieve an adequate moisture content for compaction purposes, Also, this

material should be placed in horizontal lifts not exceeding 8 inches in loose thickness; moisture

conditioned to within +/-3yo of the optimum moisture content, and compacted to a minimum
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95% of the maximum dry density obtained in accordance with ASTM-698, Standard Proctor

method. Select fill should extend a minimum of l0 feet beyond building limits at finish subgrade

elevation and then slope no greater than 2 horizontal to I vertical. All proposed fill materials

should be submitted to the Geotechnical Engineer for approval prior to their use in the project.

Foundations

Based on the results of our exploration and analysis, it is our opinion that the proposed

elementary school building can be supported by shallow spread footings bearing on suitable

natural soils or in properly compacted select fill extending to stable, undisturbed subgrade. For

footings placed on suitable natural soils or compacted engineered fill, we recommend that a net

allowable soil bearing pressure of 3000 psf be utilized for proportioning the foundations. The

base of the footings should be a minimum of 24 inches wide for wall footings and 36 inches wide

for column footings to minimize potential failure of the bearing soils by local or punching shear

action.

The fine-grained soils encountered in the test borings are considered to have a moderate to high

shrink-swell potential based on laboratory testing. However, the anticipated structural loads are

considered sufficient to counteract the pressures induced by the soils' volume expansion

potential. Typically, the foundation loads encountered on commercial projects are such that the

potential swell pressure that might develop due to seasonal moisture content variation will not be
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sufficient to exceed the foundation bearing pressure. Therefore, we believe the potential for this

structure to be adversely affected by shrink-swell behavior is limited. As such, we recommend

foundations be embedded a minimum of 24 inches below site grades for shrink-swell, frost

protection, and bearing capacity considerations.

We recommend that all topsoil, rootmatting, uncontrolled fill, and any otherwise soft or unstable

subgrade encountered in the footing excavations should be removed from below all new footings.

In areas where soft or unsuitable material is undercut, the excavation may be backfilled with a

compacted structural fill to re-establish the desired footing elevations. We recommend that an

angular crushed stone (VDOT No. 57 Stone) be used for backfilling footing undercuts in the

coarse-grained soils, and flowable fill be utilized in fine-grained soil conditions due to these soils

shrink-swell behavior, The type of backfill material (if any) should be evaluated at the time of

construction and the specific soil types encountered.

The net allowable soil bearing pressure refers to that pressure which may be transmitted to the

foundation bearing soils in excess of the final minimum surrounding overburden pressure. Based

on foundations designed and constructed herein utilizing a net allowable bearing pressure of

3000 psf the post construction settlement for the building is estimated to not exceed one inch,

with differential settlements between adjacent columns estimated to not exceed one-half inch.
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Seismic Desiel!

We have evaluated the seismic site coefficient in accordance with the IBC 2003. Based on the

test boring data, site specific shear wave velocity testing on nearby sites, and our experience in

the area, we consider the soils to match Site-Class Type D in accordance with the IBC 2003 "Site

Class Definitions", Section I 61 5. l. l.

Floor SIab Desisn

We recommend the slab-on-grade be directly supported by a minimum of 4 inches of a well

graded, clean granular material (porous fill) having a maximum aggregate size of 1.5 inch and no

more than l5% passing the #200 Sieve (GM, GW, GP, SM, SW, SP). Both VDOT No. 57 stone

and VDOT Grade A Fine Aggregate meet the criteria for porous fill.

These granular layers below the floor slab will facilitate the fine grading of the subgrade, provide

more uniform bearing conditions, and help minimize the rise of water to the bottom of the slab

via capillary action. The slab should also be directly underlain by a suitable polyethylene vapor

retarder to minimize moisture intrusion into the slab. Provided the design and construction

recommendations discussed herein are followed, the slab may be designed assuming a Modulus

of Subgrade Reaction, Ks, of 200 psi per inch.
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Felow Gradp._lYglls

Below grade walls may be used on portions of the site or building. However, at this time it is

unknown as to the wall height, the type of construction, and/or location. Once final grading

plans and wall design are established, we request that we review final drawings to check and

modifu our recommendations accordingly, if necessary. Lateral earth pressures as presented

below may be subject to change once this information is available.

The wall should be structurally designed to resist the forces imposed by the lateral earth pressures

for the restrained soils. Drainage behind the wall is recommended to limit the build-up of

hydrostatic forces on the wall face. As such, only a free draining clean sandy soil or crushed

stone material should be used as backfill within 1 foot behind retaining walls. Backfrll placed

behind the retaining wall shall be placed and compacted as recommended in the previous

sections. For walls where ilo movement is allowed such as a basement or retaining wall, we

recommend that the walls be designed to resist "at rest" IG lateral earth pressures, The at-rest

earth pressure assumes no movement of the wall facing is allowed. If the wall is free to rotate,

the active earth pressure, K, may be used to design the wall. To aid in evaluating the various

forces imposed on the walls, the following table is presented which outlines soils parameters for

the fine and/or coarse-grained soils observed in the test borings. The soils encountered in our

explanation were mixed deposits of fine- and coarse-grained soils. These soils cannot avoid
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being rnixed during excavation and placement, therefore, we recommend utilizing the following

soil parameters to represent all the on-site cut soils:

Table l: Soil Design Parameters

Soil Design
Parameters

USCS Classification CL SIvt/SC

Cohesion. c (psfl 1000 0

Angle of Internal Friction, $
(Unconsolidated-Undrained) 0 32

At-Rest Lateral Earth
Pressure Coeffici ent. K^ 1.0 0.47

Active Lateral Earth
Pressure Coefficient, Ku 1.0 0.31

Passive Lateral Earth
Pressure Coeffi cient. Kp 1.0 3.25

Moist Unit Weieht. y (pcO 110 t25

Buovant Unit Weieht. y (pcf) 48 63

Pavements

Once the design pavement subgrade elevation is reached, the subgrade should be proofrolled and

carefully observed at the time of construction in order to aid in identifuing any localized soft or

unsuitable rnaterials. An outcome of the proofrolling may be a recommendation to scarifu,

aerate, and recompact the soils at near the soil's optimum moisture content. Soils which are still

unstable will require undercutting and replacement with structural fill material under the

direction of the geotechnical engineer. If site work is performed during the wetter winter
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months, we anticipate that slightly cohesive and moisture-sensitive subgade soils subjected to

wet conditions and/or ponding water will become unstable and require undercuts and

replacement with dryer, suitable material. Ideally, site work should be performed during the

dryer late summer and early fall months to minimize potential undercuts due to moisture

intrusion and facilitate compaction. Exposed subgrade soils should be graded to drain surface

moisture, and covered as soon as possible with full design depths of select materials that are

compacted in accordance with VDOT design criteria. Construction traffic should be confined to

specific stabilized construction roads, and not allowed to degrade the pavement subgrade or new

pavement section once it is placed.

An important consideration with the design and construction of new pavements is surface and

subsurface drainage. Where standing water develops, either on the pavement surface or within

the base course layer, softening of the subgrade and other problerns related to the deterioration of

the pavement can be expected. Furthermore, good drainage should minimize the possibility of

the subgrade materials becoming saturated over a long period of time, Based upon the results of

the soil test borings, the groundwater table should not significantly affect the performance of

pavements; however, surface runoff water that is trapped during construction on the exposed

subgrade soils could create localized deterioration of the soil's bearing capacity. Standing water

that may develop on the surface of the pavement may be minimized by adequate design (surface

graded to control runoff to desired locations - catch basins, drain inlets, gutters, etc.), adequate

compaction of each lift of pavement material (to minimize localized settlements that result in

ponding), and accurate fine grading of each Iift of pavement material (to achieve the desired
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design grades). Standing water that tends to develop within the base eourse layer may be

minimized by installing temporary weep holes in drainage structures, construction of drainage

swales and diversion ditches, and proper backfill and grading behind curbs to minimize water

intrusion from behind the curbs.

The subgrade soils across the site in the parking and access road areas generally consist ofsilty

and Clayey SAND (SM, SC) and Sandy Fat CLAY (CH). Based on these soil tlpes and the

laboratory testing results, we recommend a design CBR value of 5. A Resiliency Factor (RF) of

2.5 and the resulting Soil Support Value (SSV) of 12 should also be used in this design. The

following pavement sections are based on VDOT Vaswani design methods, our experience in the

prqect area, and are recommended for this project:

Flexible Pavement - Light Dlrty,Sgction (Automobile Parking Spaces - up to 500 vpd)

Asphalt Surface - 2.0 inches Asphalt Concrete Surface Mix, Type SM-9.5.
Aggregate Subbase - 8.0 inches untreated Aggregate Base Material, Type I,

Size 21AlB.
Subgrade - Stable and compacted to a dry density of at least 95Yo of

the soil's Standard Proctor maximum dry density
(ASTM D-1557)
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Flexible Pavement * Heavy Duty S,ggfi,gn (Main Drlve Isles / Bus Loops - up to 1500 vpd)

Asphalt Surface - 1.5 inches Asphalt Concrete Surface Mix, Type SM-9.5.
Asphalt Base - 3.0 inehes Asphalt Concrete Base Mix, Tpe BM-25.5
Aggregate Base - 8 inches untreated Aggregate Base Material, Type l,

Size2lNB.
- Variable Select Material (Sand); If Required.
- Stable and compacted to a dry density of at least 95o/o of
the soil's Standard Proctor maximum dry density
(ASTM D-l557) to a depth of 8.0 inches below subgrade

elevation.

Subbase
Subgrade
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It should be noted that the natural moisture contests within the existing soils are above optimum.

This may cause instability during constructiorr. Some undercut and replacement with base stone

rnay be required. The pavement sections recommended herein are considered to be minimums

with regard to recognized pavement design practices, and any reductions in the pavement

sections could result in less than satisfactory pavement performance.

Please note these soils are considered expansive soils. As such, these soils are highly moisture

sensitive and easily disturbed. Depending on the time of year for construction, these soils could

be difficult to manage and some form of stabilization may be required such as lime stabilizing

the roadway subgrades. This can also increase the soils CBR value by as much as 20 to 50

percent. Stabilization techniques may include but not limited to 5Yo lime additive or 12 inches of

base stone with an appropriate stabilization fabric.

We recommend that any dumpster pads (including the area the collection truck will be on while

ernptying the dumpster) and loading dock pavements be rigid (concrete) pavement sections. We
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recommend that concrete pavements be comprised of a minimum of 6 inches of Portland cement

concrete having a minimum 28-day compression strength of4000 psi. The concrete should be air

enffained and should be reinforced with welded wire mesh-type reinforcement or Fibermesh

concrete should be used. Construction joints or sawcut joints should be provided at a maximum

spacing of 12 feet. Four inches of untreated aggregate base material, Type I - Size ZINB, are

recommended beneath exterior concrete pavements.

Coring RgLults

We were requested to observe the existing asphalt pavement and aggregate base thicknesses

along Brick Bat Road. Utilizing a standard concrete coring machine, we collected three-inch

diameter cores from the specified locations. We observed about 3.5 inches of asphaltic pavement

overlying a stone/soil matrix ranging from about 4,0 to 4.5 inches at these locations. No apparent

distress was noted during our site visit. Table 1 summarizes the results of our field

measurements.

Table 2: Field Measurements of Brick Bat Road

Core # Asphalt Thickness Base Thickness
c-l 3.5" 4.5"
c-2 i 5'o 4,0"

Construction Consideratign$

Exposure to the environment may weaken the soils at the footing bearing level if the foundation

excavations remain open for too long a time. Therefore, foundation concrete should be placed

i: ,,i;i
Ld
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the same day that excavations are made. If the bearing soils are softened by surface water

intrusion or exposure, the softened soils must be removed from the foundation excavation bottom

immediately prior to placement of concrete. If the excavation must remain open overnight, or if
rainfall becomes imminent while the bearing soils are exposed, we rec,ommend that a l- to 3-inch

thick "mud mat" of lean concrete be placed on the bearing soils before the placement of

reinforcing steel.

Proper compaction control of fill is an important aspect of this project. Therefore, we

recommend that all fill operations be observed full+ime by a qualified ECS soil technician to

determine if minimum compaction requirements are boingmet.

When wet, the shallower moisture sensitive subgrade soils will degrade quickly with disturbance

from contractor operations. Therefore, good site drainage should be maintained during

earthwork operations so as to help rnaintain the integrity of the soil. Also, construction traffic

should be limited to prepared haul roads to minimize disturbance to the building pad or other

areas of the site which requires improvements.

Slqq-inq

1

i

Y recommend that the construction activities be monitored by a qualified geotechnical
t

e$ineering firm to provide the necessary overview and to check the suitability of the subgrade
I

soils for support of the foundations, ECS can provide these services and would be pleased to

subrnit unit rates for the required services during project planning stages.
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Boring Location Plan
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Appendix II

Soil Boring Logs
And

Subsurface Profile
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Williomsburq - JCC Public Schools

nffim
MIEI.ATLANT'CJCC Eiqhth Elemen

ARCHITECI*ENCINEER

Jomes City Counly, Virginio
DESCRIPTION OF MATERIAL

ROCK QUAUTY DESIGNAT]ON & RECOVERY

RQDZ_ _ _ R[C,Z--

& STANDAnD PENETRATION
BIOUS,/tr.

10 ao 30 40 50+

suRFAcE EIEVATION go.7

END OF BORING @ 25.00'

a6 (rJ-rJ-lJ-r6)

Fine lo Medium Silty SAND,
Trcce Cloy, Light Brown, Moist,
Very Loose to Medium Dense,
(sl,r)

Fine lo Medium Cloyey SAND,
Lighl Brown, Moisl, Dense, (SC)

Sondy CLAY, Groywith Brown ond
Red-Brown Moliling, Moisl, Very
stiff, (cL)

Fine to Medium Cloyey SAND,
Groy with Lighi Brown ond Lighl
Red-Brown Motiling, Moisi,
Dense, (SC)

Fine to Coorse Silty SAND,
Troce Flns Grovel ond Cloy,
Oronge-Brown to Light Brown,
Moist, Medium Dense, (SM)

3iirltrSrTY' 
Lrsht Brown' Moisr'

IHE STRATIFICATION LINES REPRESENT THE APPRBXIfiATE BOUNI'ARY LINES EETVEEN SOIL TYPES IN-SITU THE TRANSITION I,IAY BE CRADI.IAL

Vvr DRY ws on @ BoRfNc srARrED 3/27/A6
$ntenl Pftf lntacl DRY BonrNc couPr^ErED 3/27 /06 cAv:E rN DEPTH O NA

Rrc ATV roREuAlr FDI
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Williomsburq - JCC Public Schools wJCC Eighth Elementory Schools
ARCHNECT-ENGIMER

Jomes Cily Coun Virqinio
CAIIBRAIE,D PENEMOTE1tsR

ToNg,/Fr, z

128,1 6+

DESCRIPTION OT' UATDRIAL PLASNC
urn r

tAmn uquD
coNTEttT x lilIn 7

nocr quAllrf DESIGNAnoil E nECovtsBY

RQDr- E - REC.X-

& srmnmo PErstBAnoN
BlOrS/m.

suBtr'AcE ET.EVAfiON g3.0

3 Q-z-1-2)

80 17 (+-t-'to-tz)

16 (6-7-e-r2)

?7 (F1J-1ts4)

75
15 (6-7-8-e)

70
a5 (E-12-15-r5)

65
I (8-rJ-1)

60
e0 (t5-t}-10-r2)

END OF BORING @ 25.00'

55

Flne to Medlum Siliy SAND,
Troce Clqy, Lighl Brown, Moist,
Very Loose to Medium Dense,
(SM)

Flne lo Medlum Cloyey SAND,
Llght Brown wlth Red-Brown
Moitllng to Red-Brown, Molst,
Medlum Dense, (SC)

Fine lo Coorse Cloyey
Troce Flne Grovel,
Oronge-Brown, Moisi,
Dense, (SC)

Flne to Coqrse Silty SAND,
Troce FIne Grovel, Llghi Brown
with Oronge-Brown Mollling,
Moisl, Loose, (SM)

Fine lo Medium Slliy SAND,
Oronge-Brown, Molsf to Wel,
Medlum Dense, (SM)

Ti€ STRATIFICATION LINES REPRESENT THE APPROXII'IATE ETX.tIDARY LINES EETVEEN SOIL TYPES IN-SITU THE TRANSTTION HAY EE GRADUAL

YtL24.0 vs on @ EoHNo $TAsrED 3/27 /06
Vrrterl24.0 YnOcl 24.0 BontNc couPlETrD S/27 /06 CAVEINDEPIIEONA

Rtc ATV FonEuArf FDI
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Williomsburq - JCC Public Schools

-

ffi
-II

MIE -ATLANTICJCC tiqhth Elemen

ARCHITECT*ENGINEER

Jomes City County, Virqinio
CAUBRATED 

NP7$ilToxErEn

DESCRIPTION OF MATERIAL
UMIT Z CON1TNT Z UXN Z

x ---------!}---------- a
ROCK QUAUTY DESIGNAnOIT & RECOVERY

RQoX- - - REC.,(-

6b SfANDARD PBNETMnoN
BLOVS./FT.

10 20 30 40

SURFACE ELEVATIoN g5.5

80

75

70

65

60

END OF BORING @ 25.00'

a0 ({-7-13-14)

Sondy CLAY, Brown wilh
Oronge-Brown ond Red-Brown
Mollling, Molst, Medium Stlff
to Very Stlff, (CH)

Fine to Medlum Ctoyey SAND,
Light Brown to Red-Brown lo
Brown wilh Red-Brown Moflling,
Moisl, Medium Dense fo Dense,
(sc)

Fina to Medium Silty SAND,
Troce Cloy, Red-Brown wilh
Oronge-Brown Moflllng, Moisl,
Dense, (SM)

Fins lo Coqrse Silfy SAND,
Trcce Flne Grovel,
Oronge-Brown, Wel, Loose, (SM)

Flne lo Cosrse Silly SAND,
Oronge-Brown, Wet, Medium
Dense, (SM)

Flne fo Medium Sllty SAND,
Lighf Brown, W6f, Medium Dense,
(SM)

THE STRATIFTCATION LINES REPRESENT THE APPROXIUATE EDUNDARY LINES EETVEEN SOIL TYPES IN-STTU THE TRANSITION MAY BE 6RAIIUAL

Vvr DRY ws on @ BoRrNc srrRrED 03 / 20 /06
gwr(Ap) DRY lntrcl DRY 8oRrNc cor{PLETED 03/20 /06 crvE rN DEPm e N/A

Rrc ATV roREt{${ FDI
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- JCC Public Schools ffi
-

M'D-ATLANTICJCC Eiohfh Elem

ARCHITECT-ENCINEER

Jomes City Couniy, Virginio
-O- CALTBRATID PENEIBO}IETEn

TONS,/rr. ?

t2346+
DESCRIPTION OF MATERIAL

lJMr? z coNlSNT Z UUII Z
]----------a

ROCK QUAIJTY DESICNANON & RBCOVERY

RQD%- - - REC.X-

& STANDAID pENgrRAnoN
BIOTS,/FT.

SURFACE ET,EVATTON g2.5

TOPSOIL DEPTH 4''

80

75

65

60

END OF BORING @ 25.00'

55

(4-3-3-J)

l8 (6-E-ro-rJ)

e9 (ro-u-r6-r6)

a1 (8-il-10-12)

14 {5-7-i-s)

Fine Medium Cloyey SAND, Light
Brown, Moist, Loose, (SC)

Sondy CLAY, Brown to Red*Brown,
Molsi, Very Sllff, (CL)

Flne to Medlum Cloyey SAND,
Red-Brown, Molsl, Dense, (SC)

Fine to Coqrse Cloyey SAND,
Troce Morine Shell Frogmenis,
Oronge-Brown, Wel, Medlum
Dense, (SC)

Flne to Coorse Silty SAND,
Troce Morlne Shell Frogments,
Oronge-Brown, Wet, Mediurn
Dens6, (SM)

THE STRATIIICAIION LINES REPRESENT THE APPROXI},IATE BOUNDARY LTNES EETVEEN SOIL TYPES IN-SITU THE IRANSIIII]N MAY BE GRAIX.JAL

VwL DRY vs on @ BonrNc srARTrD 03 / 2A / 06
Sn.tasl DRY Yrurcy 9py BoRrNc couPr,srDD 03/20 /06 cA\fE rN DEFTH O N/A

Rre ATV roREuAN FDI
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Williomsburs - JCC Public Schools

JCC tiqhth Elemenlory Schools

ARCHITECT-ENCINEER

Jomes Cify Counly, Virqinio

UUIT Z CONTUNT % lJVfi X

]---------a
ROCK QUATITY DBSICNANON & RECOVENY

RQDX- - - REC.r-

& srnvp.mo PENSTRATIoN
BLOVS,/rT.

10 zo 30 40 60+

DESCRIPTION OF UATERIAL

suRFAcE EISVATroN 7g.7
TOPSOIL DEPTH 4

5 (1-2-4-5)

16 (6-E-B-12)

-fq

a6 {ro-il*!5-15)

00-16-16- 3?

7 (4-15-12-12')
70

18 (F7-1r-r5)

65

60
13 (7-6-7-5)

55
15 (7-7-8-8)

END OF BORING @ 25.00'

f,U

Sondy CLAY, Brown, Moist,
Medium Sliff, (CL)

Fine lo Medium Cloyey SAND,
Brown to Red-Brown, Moisl,
Medium Dense, (SC)

Fine to Coqrse Cloyey SAND,
Red-Brown, Moist, Medium Dense,

Fina to Medium Silly SAND,
Trcce Flne Grovel,
Oronge-Brown, Wet, Medium
Dense, (SM)

Fine fo Medium Silty SAND,
Oronge-Brown, Wet, Medium
Dense, (SM)

THE STRATIFICATION LINES REPRESENT TIJE APPROXII{ATE EOUNDARY LINES EETV€EN SI]IL TYPES IN-SITU TI{E TRA'iISITION I'IAY EE GRADUAL

VvL DRY vs on @ 03 /20 /06
gwrtnnl DRY Vwr.trct DRY BoRrNc coxPr.ErED 03 / 20 / 06 cAyE rN DEPTH e N/A

Rrc ATV ronExAN FDI
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Willicmsburq - JCC Public Schools

JCC Eishth Elementory Schools

ABCHITECT-ENGINEER

Jomes City County, Virginio
DESCRIPTION OF MATERIAI

LIIiIT Z CONTtsNT % UNIT Z
]---------a

ROCK QUALITY DESICNANON & RECOVERY

RQD%- - - REC.%-
20tr-407(-60U-80X-r
R srmomo PENBTRATIoN

Blolts,/m.
SURFACE Er,EvArroN 

7g.5

1E,

70

65

60

END OF BORING @ 25.00'

50

t4 (4-7-7-11

Sondy CLAY, Brown lo Rsd-Brown,
Moist, -Medlum Stiff lo Very
stiff, (cH)

Fine lo Medlum Cloyey SAND,
Red-Brown, Molst, Medium Dense
io Dense, (SC)

Flne lo Coorse Cloyey SAND,
Troce Flne Grovel,
Oronge-Brown, Wet, Medlum
Dense, (SC)

Fine lo Medlum Silty SAND,
Troce Fine Grovel, Red-Brown,
Wel, Medium Dense, (SM)

!fiir1tf3St, 
oronse-Brown, wsl,

THE srRnrlFIcArIoN LINES,REPRESENT rHE AppR0xI'rllfE BruNDARy LtNEs EETVEEN sou rvees lN-stru rHE rnaHsrrr;[TillEGffi
VwL DRY ws on @ BoRlNo srAFrED 0S/21/06
gwaal DRY Ywr.(Ac) DRY BoRrNc coilPLErED 03 /21 /06 cAvB rN DEP$| O N/A

Rrc ATV ronrulr f f l
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-

MID-ATLANTICJCC Eighth Elemenlory Schools

ARCHITEC?-ENCINEER

Jomes Cilv Coun

3E
Ea
E5
3H

*O- cALIEMTED PEI,,IETBoUETER
rcNS/rT' 6

t2346+
DESCRIPNON OF MATERIAL P!"ASTIC

UIOT Z
WATER UQUID

CONTENT Z UVW Z

ROCI( QUAU1Y DSSICNATION & RECOVEEY

RQD'T. r H REC,%-
z0%-40%-60%-80/.-1
& STANDARD PENETRAfloN

Blows,/trT.
10 20 30 40 50+

SURFACE ELEVATToN gz.a

TOPSOIL DEPTH 2"

END OF BORING @ 25.00'
55

Sondy CLAY, Troce Orgonlcs
Sompled os Root Frcgments,
Light Brown, Molsf, Soft, (CL)

Fine to Medlum Cloyey SAND,
Light Brown to Light Brown with
Red-Brown Motlling, Moist,
Dense, (SC)

Flne fo Coqrse Cloyey SAND,
Troce Fine Grovel, Llghi
Red-Brown to Oronge-Brown,
Moist, Medlum Dense, (SC)

Fine lo Medlum Silfy SAND,
Light Groy with Light Brown
Mottling to Lighf Groy, Moist
lo Wel, Medium Dense, (SM)

THE STRA1IFICATION LINES REPRESENT THE APPROXTMATE EDUNDARY LINES BETVEEN SOIL TYPES IN-SIIU THE TRANSTTTON MAY EE GRADUAL

VwL 24.O ws on @ BoRrNc srARrED 3/27 /06
grurul24.0 Vvurcl24.0 BoRrNc coMpr.ErED S /27 /06 cAvB IN DEFTH e NA

Rrc ATV FoREU^N FDI DRIITING METHOD AUGER
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- JCC Public Schools KffiJCC Eiqhth Elementory Schools

ARCHITECT-ENGINEER

Jomes City County, Virqinio 12345+

DESCRIPTION OF MATERIAL PT.ASTIC IIATBR UqUID
uun z CoMENT z u\tT r

r]---------a
ROCK QUAIIIY DESIGNAT1ON & RECOI/ERY

RQDZ--- REC.U-
2011-40%-60%-8011-1
& STANDARD PENETRATIoN

Brovs/FT.
suRFACs Er.,EvATtON g2.5

TOPSOIL DEPTH 4"

80

75

70

65

60

END OF BORING @ 25.00'

55

a0 (z-s-il-ro)

16 (7-e-7-r1)

e4 (8-11-t5-rJ)

(10-r2-r7-rJ)

Sondy CLAY, Brown fo Brown with
Red-Brown Moltling, Molsl, Sofl
to Very Siiff, (CL)

Fine io Medlum Cloyey SAND,
Red-Brown io Oronge-Brown,
Moisl, Dense to Modium Dense,
(sc)

Fine io Medium Silty SAND,
Oronge-Brown lo Light Brown,
Wet, Medlum Dense, (SM)

rHE STRATIFIcATIoN Llr,rts REpRESENT THE AppRoxIHArE BouNDARy LtNEs BETvEEN sDrL rypEs rN_srru rHE rnansInoN u-ilE-?ilffi
gvr DRY ws on @ 03/21 /06
gnL(AB) DRY Ym,{rcy ppy BoRTNG cor{PLETED OS/21 /06 cAvE tN DEPTH O N/A

Rrc ATV roREuAN FDI
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nffi
-

MIE,.ATLANTICJCC Eighih Elementory Schools

ARCHITECT-ENGINEER

Jomes Ciiy County, Virginio
DESCRIPTION OT MATERIAL

uutT u CoNTENT 7. uun 7
]---------a

ROCK QUAUTY DESICNATION & NECOVENY

RQo%- - 
F REC.Z-

& STANDIRD PBNE,ITATION
BIOTS,/m.

suRrAcE ELEVATTON 
7g.5

TOPSOIL DEPTH 4
4 (1-2-2-2)

17 (6-7-t0-r0)

7 ({-3-4-5)

1a (4-0-6-6)

END OF BORING @ 25.00'

19 (5-e-ro-ro)

(o-ro*ro-rs)QQ 32

(10-r6-20-

Fine lo Medium Cloyey SAND,
Light Brown, Molsl, Very
Loose, (SC)

Sondy CLAY, Llght Brown, Moist,
Very Stlff, (CL)

Fine lo Medium Cloyey SAND,
Red-Brown, Moist, Dense, (SC)

Scndy CLAY, Red-Brown with Groy
Moitllng to Red-Brown, Moisl,
Hord, (CL)

Fine lo Coorse Clqysy SAND,
Troce Fine Grovel, Red-Brown,
Moist, Modlum Dense, (SC)

Fina lo Medium Cloyoy SAND,
Oronge-Brown, Wet, Loose, (SC)

Fine lo Medlum Silty SAND,
Oronge*Brown, Wet, Medium
Dense, (SM)

THE STRATIFICATION L]NES REPRESENT THE APPROXTHATE EIruNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRA}ISITION 
',{AY 

EE GRADUAL

ylrr DRY ws on @ 03/20/06
Ewutmt DRY lmtacl DRY BoRrNc coxPrrrED 03 /20 /06 cAvE tN DEPTH c N/A

RIG ATV FORBXAT FDI DRIIJING UETHoD MUD
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Williomsburs - iCC Public Schools

JCC Eighlh Elementory Schools
ARCHITECT_ENGINf,ER

Jomes City Coun , Virginio
CALIBRATED PENHMOXB}ER

TONS,fi'r. ?
12346+

DESCRIP?ION OF MATERIAL
LnfIT Z CoNffNl 7 UVyt Z

t}----------a
ROCK QUAJJTY DESICNAT1ON & RECOVERY

RODX- - - REC.r-

& srANDrxo PENETRATIoN
BI,OWS,/FT.

SURFACE ELEVATTON 
7g.5

18 (e-8-rGr2) !

le (8-+-s-6)

te {4-6-6-4)

END OF BORING O 25.AO'

50

(J-2-2-4)

11 (Fs-6-e)

(1-5-7-9)

(8-11-r9-

Fine to Medium Sllty SAND,
Troce Cloy ond Orgonics Sompled
qs Root Moleriql, Lighl Brown,
Molsl, Very Loose, (SM)

Fine lo Medlum Cloyey SAND,
Light Brown, Moisl, Medium
Dense, (SC)

Fine to Coorse Cloyey SAND,
Troce Fine Grovel, Llghf Brown,
Molst, Dsnsa lo Medlum Dense,
(sc)

Flne io Medlum Silty SAND,
Troce Cloy, Oronge-Brown,
Moisl, Medium Dense, (SM)

Sondy CLAY, Troco Fine Grovel,
Light Brown, Wet, (CL)

THE STRAIIFICATIT]N LINES REPRESENT THE APPROXTHATS BOI/NDARY LTNES IETVEEN SOIL TYPES IN*SITU THE TRANSITTON MAY BE GRAIIUAL

Yru 25.0 ws on @ BoRrNc srAnrED 3/23/06
EwL(AB) 25.0 lwr.lrcy f J.Q BoRrNc couPr.ErsD 3/23 /06 CAVE IN DEI/TH E NA

Brc ATV ronEltAl,r FDI
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lVilliomsburq - JCC Public Schools

-

ffi:-
MIE}.ATLANTICJCC Eiqhih Elementory Schools

ARCHITECT-ENGINEER

Jomes City Counly, Virginio

utnT z CoNTENT v uvJt %

x ---------(}----------a
ROCK QUAJ,ITY DESIGNA11ON & RECOVERY

RQD'(- - - REC.%-
2Ar4-40%-60X-80X-l
& STANDARD PENETRATION

BLOflS,/FT.

DESCRIPTION OF MATERIAL

suRFAcE Er.,EVA,rroN 
E5.5

TOPSOIL DEPTH 5
(2-2-J-4)

13 ($-6-7-7)
80

11 (5-5-o-6)

(9-lFrJ-lr)

75
16 (.'-o-lo-to)

70
l3 (2-7-6-5)

65
9 (2-4-5-5)

60
-6)

END OF BORING @ 25,00'

55

Sondy CLAY, Brown, Moist,
Medium Stiff, (CL)

Flne to Medium Cloyey SAND,
Light Brown to Oronge-Brown,
Moist, Medlum Dense, (SC)

Fine to Coorse Cloyey SAND,
Troce Fine Grovel, Light Brown

f""or::"8r"#rown' 
Moisl' Medi um

Flne lo Coorse Silty SAND,
Oronge-Brown, Molst to Wel,
Loose, (SM)

Sondy CLAY, Llght Brown with
Llght Groy Moftllng, Wel, Very
Soft, (CL)

lHE STRATIFICATIUN LINES REPRESENT THE APPROXIHATE BOUNIIARY LINES EETIT'EEN SB]L TYPES IN-SIIU THE TRANSITIOI'I IIAY 8€ GRADUAL

VrL 21.0 ws on @ BoBrNc srARrED 3/23/06
$ntlsl21.0 lrUrcl 21.0 BoRrNc couPf,ErED 3/23/06 cAvE IN DEPttl o NA

Rrc ATV FoREI{AN FDI DRnr.rNe ugTHoD MUD
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Williomsburq - JCC Public Schools ffi
Z
M'E -ATLANTICJCC Eighth Elementory Schools

ARCHITECT*ENGINEBR

Jqmes City County, Virqinio
DESCRIPTION OF MATERIAL

uilrT z ooNTENT % UUyt ''1

x ---------l}*--------a
ROCK QUAI,ITY DESIGNAT1ON & RECOVERY

RQDr- - - REC.X_
20'-4016-6016-80%-1
& SfANDAnD PENETRATT0N

BlOtrS,/FT.
?.o 30 40 50+

SURFACE ELEvArroN s5.0
Flne lo Medlum Silty SAND,
Troce Cloy, Llght Brown, Moist,
Very Loose, (SM)

4 (2-2-2-t',,

80

75

70

10 (J-i-5-6)

65
l0 ({-{-6-5)

60
1a (5-s*7*8)

END OF BORING @ 25.00'

14 (s-6-8-to)

5 (5-8-8-11)

0+-r8-r6-

Flne fo Medlum Cloyey SAND,
Brown, Moisf, Medium Dense,
(sc)

Sondy CLAY, Brown with
Red-Brown Mollllng, Molst, Very
stiff, (cL)

Fine lo Coorse Cloyey SAND,
Troce Flne to Coorse Grovel,
Red-Brown with Light Groy
Mottling lo Red-Brown, Molst,
Dense to Medium Dense, (SC)

Fine lo Coorse Cloyey SAND,
Oronge, Brown, Molst, Loose,
(sc)

Fine lo Medlum Siliy SAND,
Oronge-8rown, Moisf to Wel,
Loose to Medlum Dense, (SM)

THE STRATIFICATTBN LINES REPRESENT T}€ APPROXT}TATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSTTION MAY EE GRADUAL

Ym 23.0 vs on @ BoRTNG srARrEn 3/23/06
YwI,rmt 23.0 yrurrcl 2J.0 BoRrNc coupLE?ED S/23 /06 CAI'E IN DEPTH e NA

Rrc ATV FoREuAlr FDI
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- JCC Public Schools

-

ffirut
MID.ATLANTICJCC Eiqhth Elemenfory Schools

ARCHNECT-ENGINEER

Jomes Ciiy County, Virqiniq
+ CAIJBRATID PENETROXETER

TONS/FT. 6

12845+

uMtT z coNTtsNT Z UVll U

]--*-------a
nocK quAuTT DESIcNAnoN & RECO\IERY

RQDX* H H REC.%-
20r-40x- 60X-80X-l
& srAl[Dmo PENBTRATIoN

Btows/FT.

DBSCRIPTION OT' MATERIAL

suRFAcE ELEvArroN 
84.0

5 (z-?-J-J)

80

75

70 t3 (7-7-6-6)

A( 12 (5-6-6-7)

60 13 (8-8-5-8)

END OF BORING @ 25.00'

55

a0 (&ro-r0-15)

1ro-rr-rs-rs)[} 3?

(1E-17-r8-rs)Q0 35

Fine lo Medium Silty SAND,
Llght Brown, Molst, Loose, (SM)

Sondy CLAY, Brown, Moisl, Very
Stiff to Hord, (CL)

Flne lo Coorsa Cloyey SAND,
Troce Flne Grovel, Red-Brown
wilh Oronge-Brown Moltling fo
Llghi Brown wilh 0ronga-Brown
Moltling, Moisl, Dense, (SC)

Fine lo Medium Cloyey SAND,
Oronge-Brown, Wel, Medium
Dense, (SC)

Fine to Medium Silty SAND,
Oronge-Brown lo Red-Brown, Wel,
Medium Dense, (SM)

IHE STRATIFICATION LINES REPRESENT lHE APPROXIHATE EOUNITARY LINES EETVEEN SOIL TYPES IN*SITU TI{E TRANSITION HAY EE GRAIXJAL

Vwr DRY rs on @ 03/21 /06
Yrrt$l DRY lwr,trcl DRY BoRrNc CoUPLETBD 03 / 21 / 06 cAvE rN DEPTH e N/A

Rlc ATV roREr(AN FDI
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- iCC Public Schools

JCC Eiqhth Elem

ARCHITECT-SNGINEER

Jomes Cilv Coun , Virginio
CALIBRATED PENSTROTBTER

ToNs/rr. ?

t2316+
DESCRIPTION OF MATERIAL

uxn z coNlBNT % ultn z
x ---------]---------- a

nocx quAl,rTr DESIGNATIoN & REcovDny
RoDt- - r REC,Z_

20z-4O%-60'6-80X-1
& srlwomo PENETRAnoN- BLOWS/rT.

suRFAcE EIEVATTON g0.5

Flne to Medlum Cloyey SAND,
Llghl Brown to Brown wifh
Red*Brown Moltling, Moist, Very
Loose to Medlum Dense, (SC)

4 (2-2-2-J'

16 (1-6-10-10)

10 (6-5-5-7)

5 (1-3-3-1)

END OF BORING @ 25.00'

15 (7-8-7-e)

4 (F5-e-12)

(t2-17-17-i:ljl 8$t, 
Red-Brown, Morst,

Fine lo Coorse Cloyey SAND,
Red-Brown lo Brown, Molst,
Medlum Dense, (SC)

Flne lo Medlum Silty SAND,
LIght Brown, Moist, Loose, (SM)

Sondy CLAY, Brown, Moist,
Medlum Stiff, (CL)

THE STRAIITICATION LINES REPRESENT THE APPROXII'IATE BOUNDARY LINES BETVESN SOIL TYPES IN'SITU THE TRANSTTIIIN MAY BE ERADUAL

VrL DRY ws on @ 3/22/06
gm.<arl DRY Yn(Ac) DRY BoRrNc couPLsrED 3 /22/06 CAVE IN DEPTIT O NA

RIG ATV F0REUAN FDI
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Williomsburq - JCC Public Schools

-

ffi
-

MID-ATLANTICJCC Eiqhth Elementory Schools

ARCHNDCT-ENGIN$ER

Jomes Cily Coun , Vlrginio
-G CAIIBRABD PENEIIOXEMR

TONS/FI. '1?,345+

UITIT Z CONTENT 7 IJIIIT Z
]--------*a

RocK quAurY DESIGNAnoN & REcoVtsRY

RoDZ* - - REC.,(-

& smrumo PENETRATIoN
BIOVS,/rT.

10 20 80 40

DESCRIPTION OF IIATERIAL

SURFACE ETEVATTON 
7g.5

Fine lo Medlum Sllfy SAND,
Troce Cloy, Light Brown, Moisf,
Very Loose, (SM)

4 (t-z-?-t)

a1 (J-e-12-r2)

I (2-4-4-0)

4 (2-2-2-21

tND OF BORTNG @ 25.00'

qn

18 (4-8-ro-14)

6 (3-6-10-rJ)

08-20-22-

Flne lo Medium Cloyey SAND,
Brown, Moisl, Medium Dens6,
(sc)

lfil,lrrslfr, 
Brown, Moisr' very

FinE lo Coorse Cloyey SAND,
Troce Fine io CoorsE Grovel,
Red-Brown lo Light Brown,
Moisf, Dense to Medium D6nse,
(sc)

Sondy CLAY, Oronge-Brown lo
8rown, Moist, Medium Stiff lo
Soft, (cL)

THE STRATIFICAIION LINES REPRESENT THE AFPREXII'IATE SOUNI'ARY LINES BETVEEN S0IL TYPES IN-SITU THE TRAilSITIBN l'trrY Ee GRADUAL

gvL DRY ws on l@ BoRrNc srARrED 3/22/06
Stntml DRY Ym.tacy ppy BoRrNc couPr.srED 3/22/06 cAl|E IN DEPTH O NA

Rrc ATV FoREXAIT FDI DRILUNG Y$IHoD AUGER
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- JCC Public Schools K
-

MIE.ATL/ANTICJCC Eiqhth Elementory Schools
ARCHITECT-ENGINEER

Jomes City County, Virglnio
DESCRIPTION OF' MATERIAL

uvn z coNtENt r Lr\ilT 7,

]---------a
ROCK QUAUTT DESICNAIION & nECOVSRY

RQDX- - - REC.X--

a
10

STANDARD PDTIETNAflON
BLoIvs,/lT.

20 30 40

suRFAcE ErEvATroN 
75.0

a (l-l-r-r)

4 (4-2-2-61

70 | 0Q11 (5-5-6-s)

0J-rJ-r4-ro)

19 (6*e-ro-r)

65

?1 (7-t0-11-1r)

60

END OF BORING @ 15.00'

55

50

Fine lo Medium Silty SAND,
Troce Cloy ond Orgonics Sompled
os Root Frogmonls, Llghf Brown,
Moisf, Very Loose, (SM)

Fine to Medium Silty SAND,
Troce Cloy, Light Brown, Moist,
Vory Loose, (SM)

Sondy CLAY, Brown, Moisl, Sflff
lo Very Stiff, (CL)

Fine lo Medium Cloyey SAND,
Oronge-Brown, Moisl, Medlum
Dense, (SC)

Flne fo Medium Cloyey SAND,
Troce Fine Grovel,
Oronge-Brown, Moist, Medlum
Dense, (SC)

THE STRATIFICATION LINES REPRESENT THE APPROXII"IATE EOUNDARY LINES EETVE€N SOIL TYPES IN-STTU THE TRANSITIIIN }IAY 8E GRADI'AL

Vwr DRY ws on @ 3/28/06
grutarl DRY !vr.1rc1 [ftf BoRTNG couPLErED 3/28/06 cAvts IN DEPIH e NA

Rtc ATV FoREI{AN FDI
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lVilliqmsburq - JCC Public Schools

JCC Eighfh Elementory Schools

ARCHNECT-ENGINEER

Jomes City Cou Virqinio
-G c LTBRATED PENETBoXEIER

TONS T' 'lzg+6+

DESCRIPTION OF MATERIAT
ut{lT z CoNTENT 7. U\ilT %

]----------a
ROCK QUAIJTT DESICNANON & RECOVERY

ROD%- - - REC,Z-

& stlxornu PENBTRATIoN
BIoWS,/rr.

suRFAcE ELEVATToN 
77.0

75

4l

4t70

65

END OF BORING @ 15.00' 60

55

50

THE STRATIFICATION LINTS REPRESENT ]HE APPROXII.TATE EOUNDARY LINES EETVESN SOIT TYPES IN-SITU THE TRANSITION HAY EE GRADUAL

Sondy CLAY, Brown lo Brown wifh
Red-Brown Motlling, Moisl,
Medlum Stiff to HorA, (Ct)

Sondy CLAY, Oronge-Brown wlth
Groy Mottling, Moist, Hord,
(cH)

Fine lo Medlum Cloyey SAND,
Oronge-Brown with Red-Brown
Moltling, Moisf, Loose, (SC)

Fine lo Coorse Silty SAND,
Troce Fine Grovel,
Oronge-Brown, Moisl, Loose,
(SM)

Yru DRY ws on @ 3/28/06
grr.{AB) DRY VwL(Ac) DRY BoRrNc couPr,ETED 3 /29 /06 cAvE rN DEPTH O NA

Brc ATV roREt{AN FDI
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Williomsburq - JCC Public Schools

-

ffi
-

M'I'-ATLANTICJCC Eiqhth Elementory Schools

ARCHITECT-ENGINEER

Jqmes City County, Virqinio
+ cAUBnAtED PEIIETAo)IETGR

TONS/IT. .12345+
DESCRIPTION OF UATEBIAL

UI{IT Z CONTENT % UTIII 7
3----------a

ROCK qUALITT DESIGNANON & RECOVDRY

RODX- - - REC.,g-

& mlnomp PENETRATToN
BLOWS/8T.

10 20 30 .[o

SURFACE nLEvArroN 
7g.5

lK"'
tt | 7" 

(e-r2-'|s-r')

| 
6 a o-s-'r-'o

,,1 f:,'*:;"*'*"'t/t/
ut l $,r,,-,-,-,,

END OF BORING @ 15.00'
60

55

50

Sondy CLAY, Brown lo REd-Brown,
Moisi, _Medlum Sfiff to Very
stiff, (cL)

Fine lo Medlum Cloyey SAND,
Red-Brown fo Oronge-Brown,
Moist, Medium Dense, (SC)

Fine io CoqrsE Silty SAND,
Troce Flne to Coorse Grovel,
Oronge-Brown, Moist, Medium
Dense, (SM)

THE STRATITICATION LINES REPRESENT THE APPROXII'IATE EOUNDARY LINES BETVEEN SOIL TYPES IN-SITU IHE TRANSITION HAY EE GRADUAL

Vrn DRY rs on {p BoRrNc srAFrED S/ZB/06
grnrmt DRY ynr.trc) DRY BoRrNc coupLErED S/Zg/06 cAvE rN DEpfH C NA

Rrc ATV roBEuAN FDI
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Williomsburq - JCC Public Schools ffin
MID-ATLANTICJCC Eiqhth Elemen

ANCHITECT-ENGINEER

Jomes City Couniy, Virginio
DESCRIPTION OF MATEBIAL

ROCK QUAUTY DESICNANON & RECOVBRY

RoDra- - - REC.Z-

& srlrrpmo PENBI'RA?Ioil
BLOIyS,/FT.

10 20 g0 40

SURFACE EL0VATToN 
E5.5

TOPSOIL DEPTH 1

Flne to Medium Silfy SAND,
Troce Cloy, Llghl Brown, Moist,
Loose, (SM)

85
9 (5-6-J-4)

80

(2r-r9-2r-

END OF BORING @ 1O.OO'
75

70

65

60

a0 (7-8-t2-t2)

5 (4-7-B-il)
Sondy CLAY, Oronge-Brown wllh
Red-Brown Moftling io
Red-Brown, Moisl, Sliff io
Hord, (CL)

THE STRATIFICATION LINES REPRESENT THE APPROXIHATE EOUNDARY LINES BETVSEN SOIL TYP€S IN-SITU THE TRANSITION IIAY !E GRADUAL

Vwr, DRY rs on @ BoHNc sfARrED 3/25/A6
gr4AB) DRY lrilrcy pftf BoRrNc corrPLEED 3/29/06 cAvE lN DEPTH C NA

Rrc ATV noR8uAlf FDI
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Williomsburq - JCC Public Schools

JCC Eiqhth Elemen

Jomes Citv Cou , Virqinio

UTITT Z CONTE}.IT 7 IIUIT %

]---------a
ROCK QUAL}TY DES]GNAIXON & RECOVERY

RQDr- - * REC.Z-

& sruromo PENETRATI0N
BI.OTS,/FT.

DESCRIPTION OF MATERTAT

SURFACE ErAvATroN g2,o

END OF BORING @ 15.00, 65

60

55

(2-2-2-J)

Sondy CLAY, Brown io
Oronge-Brown, Moist, Soft fo
Hord, (CL)

FinE lo Medium Cloyey SAND,
Light Red-Brown, Moist, Medium
Dense, (SC)

Fina lo Coorse Cloyey SAND,
Troce Fine Grovel,
Oronge-Brown, Moisf, Loose,
(sc)

THE STRATIFICATION LINES REPRESENT YHE APPROXIHATS EOUNDARY LTNES EETVEEN SEII TYPES IN-SITU THE TRANSITTON iIAY BE GRADUAL

Vrrt, DRY ws on @ BonrNc srARrtsD 3/28/06
gw.tul DRY Vntrcl DRY BoRTNG coMPr,ErED 3 /?E/06 cAv0 IN DEPTH e NA

Rrc ATV FoREtiAN FDI

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
t
I
I
I
t
t
I
I
I
I
I
I
I
I
I
I
I

at
g
a
q:
+I
d
at

CTIENT

Williomsburq - JCC Public Schools ffiffiJCC Eiqhfh Elementory Schools

ARCHITECT-ENGINEER

Jomes Cily County, Virginio tzs{6+
PLAsnc IATER UqUID
uxn z CoNTENT % wart %

x ---------]---------a
noct( quAurY DBSIGNAnoN & REcovERY

RQD,(- - - REC.Z-

& smroaRo PENETRATIoN
BfOWS,/FT.

DESCRIPTION OF MATERIAL

SURFACE SLEVATToN ga,2

4 (2-2-2-?)

?5 (o-to-trto;

7 (s-6-r-lJ)

(zo-rE-u-re)0035

(zJ-rE-to-zo)00 36

END OF BORING @ 1O.OO,

65

60

55

TOPSOIL DEPTH 4

Sondy CLAY, Brown to
Oronge-Brown with Groy ond
Red-Brown Moltling, Moisl, Sofl
to Hord, (CL)

THE STRATIFICATIoI{ LINES REPRESENT THE 4ppppXltotE EBLX.IDARY LINES BETVEEN S0rL TYPES IN-SITU THE TRANSTTION UAY BE CRADUAL

yrn DRY ws on @ 3/28/06
Snt$l DRY Yrulrcl DRY BoRrNc coxPr.ErED 3/29/06 cAvD IN DEPTH o NA

Rrc ATV roRBrrAlr FDI
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Williomsburq - JCC Public Schools

nffire
MID-ATLANTICJCC Eiqhlh Elemen

ANCHITECT-ENGINEER

Jomes Citv Cou

DESCRIPTION OF MATERIAL
uroT u co]flENT 7. uwT z

]----------a
ROCK QUAU1Y DESIGNAT1ON & RECOVERY

RoD%* h 
- REC.X-

20%-40x-60x-80u-t
& yTANDABD PENBIRATION

BLows,/rr.
10 20 30 40 50+

SURFACE Er,EvArroN g4.7

TOPSOIL DEPTH 4"
4 (2-2-2-t)

al (6-ro-11-15)

80

(rJ-15-r8-

(r7-21 -18-l 39
75

END OF BORING @ 1O.OO'

70

65

60

Flne io Medium Siliy SAND,
Llght Brown, Moisl, Very Loose,
(SM)

Sondy CLAY, Brown to Brown with
Red-Brown Motllin-9, Moist, Very
Stiff to Hord, (CL)

Fine lo Medium Cloyey SAND,
Red-Brown, Molst, Dense, (SC)

TTE STRATIFICATION LINES REPRESENT THE APPROXII'IATE EOUNDARY LINES DETVEEN SOTL TYPES IN-SITU THE TRANSTTION MAY EE GRADUAL

Vwr DRY ws on @ BoRfNG srAftrBo 03 / 20 / 06
Ywr.trsl DRY Ytn(Ac) DRY BoRrNc cor{pr.E?ED OS / ZO / 06 cAvE lN DEPTH c N/A

Rrc ATV ronnuu f'pl
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- JCC Public Schools

JCC Eiqhth Elemenfory Schools

ARCHIIECT-ENGINEER

Jomes Cifv Cou , Virginio
DESCRIPTION OF MATERIAL

uutT z CoNTDNT 7. uNYt 7.

x -------*-(}--------* a
ROCK QU^ILNY DESIGNA::ON & Rf,COVERY

RQD%- - - REC.X-

R $TA}TDARD PENEISATTON
BLOWS/FT.

SURFACE Er,ElrATrON g0.0

TOPSOIL DEPTH 4''

END OF BORING @ 1O.OO'

65

60

55

(15-11-r4-r4)

FIne to Medium Silty SAND,
Brown, Molsl, Very Loose, (SM)

Sondy CLAY, Oronge-Brown wilh
Groy Moitllng, Molsl, Soft to
Hord, (CL)

Flne lo Coorse Cloyey SAND,
Troce Fine Grovel, Oronge-Brown
wifh Groy Mollling, Moisl,
Dense, (SC)

THE STRATIFICATION LINES REPRESENT THE APPROXIHATE DIX'NI'ARY LINES BETVEEN SOIL TYPES IN-SITU TH€ TRANSTTION HAY TE GRADT'AL

VrrL DRY ws on @
gn(lr) DRY truacl DRY BonrNo CoMPLETED 3/27 /06 cAl/E rN DEPTH O NA

RIG ATV FOREUAN FDI
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CLIENT

Williomsburq - JCC Public Schools ffir-
MI.)-ATLANTICJCC Eighih Elementory Schools

ARCHITECT-ENGINEER

Jomes City County, Virqinio
-G cAUBMTED PENEBoUgItsR

TONS/FT' t
t2346+

DESCRIPTION OF MATERIAL
uMlT z coNTEN? 7( U\IIT 7

]---------a
BOCK QUAU1T DESICNATION & RECOVERY

RQo%- - - REC.r-

& srwnmo PENFTRAnoN
BLOWS,/FT.

ro zo s0 40 50+

suRrAcE ETJyATION 
77.5

5 (J-2-J-6)

75

70
05-r5-10-

END OF BORING @ ,IO.OO'

65

60

s0

(lo-il-il-r5)

(20-zt-23-

Sg.ndy CLAY, Llght Brown to Groy
wlfh Llght Brown Motlllng,
Moisi, Medium Sfiff to Hord,
(cr)

Fine lo Coorse Cloyey SAND,
Troce Fine Grovel, Groy wlfh
Lighf Brown Molllfng, Molst,
Dense, (SC)

THE STRATIFICA'ION LINES REPRESENT THE APPROXTMATE BOTJI.IDARY L1NES TETVSSN SOIL TYPES IN-STTU TH€ TRANSITIEN i,IAY 8E GRADUAL

Vtn DRY ws on @ 3/27 /06
Sntanl DRY Yrutrc1 gpy BoRrNc couPLErED 3/27 /06 cAvE lN DEPTH e NA

ntc ATV nonnm ['[l
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Williomsburo - JCC Public Schools

effi
ffiJCC Eiqhth Elemenfory Schools

ARCHITECT-ENGINEER

Jomes Citv Coun , Virqinio
DESCR]PTION OT UATERHL

UMIT Z CONTE}.IT % tlVYT Z
r]---------a

ROCI( QUAUTY DESICNANON & RECOI':ERY

RQoX- - - REC.r-

& srnronRo PBNETRITIoN
BLows,/FT.

suRrAcE Er..EVATroN 
7 4.g

TOPSOIL DEPTH 6
5 (2-2-J-4)

70

oc

END OF BORING @ 1O.OO'

60

55

50

18 (7-e-e-7)

3 (4-5-8-ro)

Sondy CLAY, Light Brown to
Groy, Moist, Madium Stlff,
Hord, (CL)

Fine lo Medium Cloyey SAND,
Groy wilh Llght Brown Mottllng,
Dense, (SC)

THE STRATITICATION LINES REPRESENT THE APPROXII'IATE BqUNDARY LINES EETVEEN SBIL TYPES IN-SITU THE IRANSITII]N MAY !E GRADUAL

Vwr DRY ws on @ BoRrNc srARrBD 3/28/06
Yn(AB) DRY Yrqrcr DRY BoRrNc coupr,ErED S/Zg /06 CAVE tN DEPTH o NA

Rrc ATV FoREMAN FDI DRILUNG xETIroD AUGER



CUENT

lVilliomsburq - iCC Public Schools

-

K
-

MIC,-ATLANTICJCC Eiqhth Elemeniory Schools

ANCHITECT-ENGINEER

Jomes City Cou , Vlrginio
DESCRIPTION OF MATERIAL

uurl z C0NTENT /. uvtT z
x ---------r]--------- a

ROCK QUAUTY DEStCNAnOil & BECO\rERY

RQD%- - - REC.%-

& STANDAnD PENEIxATIoN
Br,ofls/FT.

SURFACE ET,EVATTON 
77.O

TOPSOIL DEPTH 4
a (?-1-l-3)

75
(4-5-ll-12)

(15-u-rE-re)-00 35

70 | (re-r?-ro-r4)003a

(r5-r?-20-r5)Qg 37

END OF BORING @ 1O.OO'
65

60

55

qn

Fine lo Medium Silty SAND,
Ligh-t Brown, Moisl, Very Loose,
(SM)

Sondy CLAY, Light Brown, Moisi,
Very Stiff, (CL)

Fine fo Cosrse Cloyey SAND,
Trqce Fine Grovel, Groy wilh
Lighl Brown Motlling, DensE,
(sc)

THE STRATITICATIBN LINES REPRESENT IHE APPROXII.'AIE BOUNDARY LTNES BETVEEN SOIL TYPES IN-STTU THE TRANSITION I'AY 3E CRADUAL

Vrn DRY ws on @ BoRrNc srARrED 3/27 /06
Vwr,(As) DRY Ywecy ppy BoRrNc couPlErED 3/27 /A6 ClvE IN DEPrtl e NA

Rro ATV FoRB!{AN FDI
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Williomsburg - JCC Public Schools

-

ffi
-

MID.ATLANTICJCC Eiqhfh Elemeniory Schools

ARCHITECT-ENOINEER

Jomes City Coun , Virqinio
DESCRIPTION OF MATERIAL

UUIT U CONTENT Z TTXIT 7I

x ---------]---------- a
ROCK QUAUTy DESICNATI0N !. RtscOvERY

RQD%- - - REC,X_

& STANDARD PBNETRAIIoN
BLOVS,/r'r.

l0 ?o 30 40 50+

SURFACE ELEVATToN 
7 4.3

TOPSOIL DEPTH 2'' '7 (5-{-J-5)

18 (i-e-e-r)

70
a4 (rJ-rz-r2-rz)

a9 (15-t6-rJ-ts)

35
o3

END OF BORING O 1O.OO'

60

55

50

45

Sondy CLAY, Light Brown lo Groy
wilh Light Brown Moltling,
Moist, Medium Stiff to Hord,
(cL)

THE STRATIFICATIT]N LINES RSPRESENT THE APPROXII.IATE BOUN'ARY LTI€S EETVEEN SOIL TYPES IN-SIIU THE TRANSITTON I,IAY 8E GRA!}UAL

YwI, DRY ws on @ 3/27 /06
Vrn(AE) DRY Yw(Ac) DRY BoRrNc couPrrrED 3/27 /06 cAvE lN DEPTH o NA

Rrc ATV FoREXAN FDI
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Williomsburg - JCC Public Schools

-

KffiJCC Eishfh Elementqry Schools

ARCHITECT-ENGINEER

Jomes City County, Virginio
-.o- CALIBRATED PENEItsoME1ER

TONS/FT .
r?346+

DESCRIPTION OF MATERIAL
ut0T z coNTEM 7. uun z

x ---------]--------- a
ROCK QUAUTY DESICNAUON & RECOVERY

ROD%_ _ _ REC.Z_

& STAITDARD PENE?RATIoN- BLOTS,/FT.
SURFACE EmVATTON g2.5

Fine lo Medium Silfy SAND,
Troce Orgonics Sompled os Rool
Moleriql, Oronge-Brown, Moisl,
Loose, (SM)

7 (r-s-+-+)

80
a3 (6-8-r5-t5)

(s-r5-r7-ra)003a

75
(rc-rs-r-s)0032

a4 (s-r-rt-il)

END OF BORING @ l O.OO'

70

65

60

55

Sondy CLAY, Oronge-Brown,
Moisl, Very Stiff, (CL)

Fine to Coqrse Cloyey SAND,
Troce Fine Grovel,
Oronge-Brown, Moisf, Dsnse to
Medium Dense, (SC)

THE STRATIFICATION LINES REPRES€NT THT APPROXTHATE BOUNDARY LINES SETVEEN SOIL IYPES IN-SITU THE TRANSITION HAY BE 6RAI}UAL

VwL DRY vs on @ BoRrNc srARrED 3/22/06
gwL(AB) DRY Vrurcy gpy BoRTNG colrPLRrED 3 /22/06 CAVE lN DEPTH O NA

Rrc ATV FoRDI{AN FDI
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Williomsburq - JCC Public Schools

BORTNO #

B-29

-

K
-

MII>-ATLANTICJCC Eishth Elementory Schools

ARCHITECT'ENCINEER

Jqmes City County, Virginiq
DESCRIPTION OF MATERW

uMn z CoNTENT % IJUn Z
x --------{}--------- a

ROCK QUAUTY DESICNA11ON & RECOVERY

RoD%- - - REC.%-

& STANDIRD PENETRAfloN
BLOIYS,/FT.

suRFAcE SrEvArroN g1 .5

TOPSOIL DEPTH 6
4 (4-2-2-tl

END OF BORING @ 1O.OO' 70

65

60

RC

18 (F6-ro*u)

(5-7-rJ-1s)

08-20-

Fine lo MEdium Siliy SAND,
Llght Brown, Molsl, Very Loose,
(SM)

Fine lo Medium Cloyey SAND,
Red-Brown, Moist, Medium Dense,
(sc)

Sondy CLAY, Red-Brown, Moisi,
Very Stlff, (CL)

Fine fo Medium Cloyey SAND,
Red-Brown, Moist, Dense, (SC)

THE STRATIFICATIBN LINES REPRSSENT THE APPROXIMATE BNU{DARY LTNES EETVEEN SOIL TYPES TN-SITU IHE IRANSTTTON HAY EE GRADUAL

Vw DRY ws on @ 3/29 /06
Vrqml DRY lrurrct DRY BoRrNc coxPLErED 3/29 /06 cAvE rN DEPTH O NA

Rrc ATV FoRBUAN FDI
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CUENT

Williomsburq - JCC Public Schools ffi
-

JCC tiohth E

ARCHITECT-FNGINEER

Jqmes Cltv Coun , Virqinio
DESCR]PTION OF MATERIAL

uulT z coNlENT z uvn 7.

]---------a
ROCK QUAUTY DESICNATION & BECOVENY

RQD%- - - REC.Z_
407(-6Ar(,-80X-l

& smxmo PENETRATION
BLOf,S/FT.

SURFACE ELEvArroN 
73.5

TOPSOIL DEPTH 6
5 (2-2-J-s)

70
11 {J-5-6-6)

l8 (8-7-il-lt)

(t2-1+-14-9)

65
e0 (ro-lr-e-lo)

END OF BORING @ 1O.OO'

60

qq

50

45

Sondy CLAY, froce Orgonlcs
Sompled os Root Moterlol, Groy,
Moist, Medium Stiff, (CH)

Sondy CLAY, Groy, Moist, Stiff
fo Very Stiff, (CL)

Fine lo Medium Cloyey SAND,
Groy, Moist, Medlum Dense, (SC)

Sondy CLAY, Troce Flne Grovel,
Groy, Moisf, Very Stiff, (CL)

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE ETI,$IDARY LINES SETVSEN SOIL IYPES IN-SITU THE TRANSTTIBN }IAY !E qRADUAL

Vwr DRY ws on @ EoRrNc srARmD 3/28/06
gnrml DRY Yrurcy ppy BoRrNc corfpr,ErED S /Zg/06 CAVE lN DEPT$ o NA

Rtc ATV roRErrAN FDI
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CUENT

Williomsburq - JCC Public Schools

JCC Eiqhfh E Schools

ARCHITECT-ENGINEER

Jomes City Couniy, Virqinio
-O- cAUBRATED Ppr.{EIEoxBIER

TONS/rT. I
t2346+

DESCRIPTION OF MATERIAL
LIUIT Z CONTENT % UTTYT %

x ---------]--------- a
NOCK QUAU1T DESIGNANO}{ A FtrCOVgRY

RoD%- - - REC.X--

& SfANDARD PBNETRAfloN
Blorls/rr.

SURFACE EIEVATToN g1 .0

a0 (6-e*r1-12)

(6-r-7-ro)

?? (1r-10-12-12)

e4 (ll-il-tJ-t5)

END OF BORING @ 1O.OO' 70

65

60

55

3SitltrfliY' 
Lishi Brown' Moisf'

Fine fo Coorse Cloyey SAND,
Troce Fine Grovel, Lighl Brown,
Molst, Medlum Dense, (SC)

IHE STRATIFICATION LINES REPRESENI THE APPRBXIMAIE BOUNDARY LINES EETVEEN SDIL TYPES IN-SITU THE TRANSITTON I,IAY EE 6RAI'UAL

Vwr DRY ws on @ 3 /2s /06
Vrurmt DRY Vtrt(Ac).DRY BoRrNc couPLErED S /29 /06 cAvE IN DEPrs O NA

Rrc ATV FoRE{AN FDI
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- iCC Public Schools

-

ffi
ffiJCC Eiqhfh Elemen

ARCIIITECT-ENCINEER

Jomes City County, Virqinio
-O- cAITBRA'IED Ps{BIEot{BrER

TONS,/PT. T

r?345+
DESCHPTION OF MATERIAL

uMn z CoNT9NT % U\ilT Z
x ---------]---------- a

NOCX qUALTTY DESIGNATION & NECOVEBY

ROD,(- - - REC,Z-

& smnomo PENgmAnoN
BLOWS/FT.

suRFAcE Er.EvArroN go.7

TOPSOIL DEPTH 4 80 7 (s-4-J-4)

l4 (5-8-6-8)

75
a0 (s-rG-ro-r1)

e8 (to-tz-10-16)

0s-ao-zr-2{)Q9 41

END OF BORING @ 1O.OO'
70

65

60

qq

Fine to Medlum Silfy SAND,
Light Brown to Brown, Molst,
Loose to Medlum Dense, (SM)

Fine lo Coorse Cloyey SAND,
Troce Flne Grovel, Brown lo
Groy, Moisl, MEdlum Dense fo
Dense, (SC)

THE STRAIIFICATION LINES REPRESENT THE APPROXIHATE BqJNDARY LtNgS EETVEEN SOIL TYPES IN-SITU IHE TRANSITIThT MAY BE GRADUAL

Yt% DRY vs on @ 3/2s /06
gnr(AB) DRY Yntrcl DRY BoRrNc couPLsrED S/Zg/06 cAVA !N DEPTH C NA

Rrc ATV poREuAN FDI
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Williqmsburs - JCC Public Schools

-

ffi
-

MIO-ATLANTICJCC Eiqhfh Elemenlory Schools

ARCHITECT-ENCINEER

Jomes Ciiy Coun Virqiniq
-O- cALIBn.ITED PENErtsoxsIER

ToNS/FT. z
t2045+

DESCRIPTION OF MATERIAL
I.IUIT Z CONTENT Z Do,,N Z

]----------a
ROCK QUAUTY DESIGNA11ON & RECOVERY

ROD'6- * - REC.Z-

& vrAlvonno PENEf,MTToN
BIOilS,/TT.

suRFAcE ELEvArroN 
7g.2

Flne lo Medium Silty SAND,
Troce Cloy ond Orgonlcs Sompled
os Root Moferiol, Llght Brown,
Moisl, Very Loose, (SM)

75
35

37

70 38

END OF BORING @ 1O.OO'

65

60

55

50

(2-t-J-2)

0 (2-J-7-e)

(7-r6-19-

(r0-r7-2F

Sondy CLAY, Red-Brown, Moist,
Stiff to Hord, (CL)

Fine io Coorse Cloyey SAND,
Troce Fine Grovel, Red-Brown,
Moist, Dense, (SC)

THE STRATIFICATION LINES REPRESENT THE APPROXIIMTE EOUNDARY LTNES EE'VEEN SOIL TYPES IN-SITU THE TRANSITION HAY BE GRADUAL

Vvt DRY ws on @ 3 /2s /06
Ywltnsl DRY Yrt1Ac) DRY BoRTNG CoUPLBTED 3/29/06 CAI'E IN DEPTH O NA

Rrc ATV FoRE rAlr FDI



g
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- JCC Public Schools

JCC Eiqhih Elemeniory Schools
ARCHITECT_ENGINEER

Jomes City Cou , Virqinio
DESCRIPTION OF MATERIAL

uutT z CoNTENT z, uMtT z
x ---------]---------- a

ROCK qUAUTT DESIGNANON & RECOVENY

RQD%- - - REC.%-

& sruomo PENBTTAnoN
BLOIfS,/FT.

10 20 30 40 60+

SURFACE ET.EVATTON 
7g.0

TOPSOIL DEPTH 6

75

7A

END OF BORING @ 1O.OO'

65

60

55

50

a7 ($-rJ-11-r2)

Fine lo Medium Silty SAND,
Troce Cloy, Light Brown, Moisl,
Loose, (SM)

Fine fo Medlum Cloyey SAND,
Troce Fine Grovel, Llghl Brown,
Molsl, Medlum Dense, (SC)

Sondy CLAY, Troce Fine Grovel,
Groy, Molst, Hord, (CL)

Fine to Coorse Cloyey SAND,
Troce Fine Gro.vel, Lighl Brown,
Moist, Dense, (SC)

THE STRATIFICATION LINES REPRESENT THE APPROXTHATE EOUNDARY LTNES DETVEEN SOIL TYPES IN-SITU THE TRANSITION HAY BE oRADUAL

Vwr DRY ws on @ 3 /29 /A6
$wUnn) DRY YnL(^c) DRY B0RTNG CoITPLETED 3/29 /06 cAvB IN DEPTfl C NA

Rrc ATV roREl{aN FDI
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Williomsburq - JCC Public Schools

rrllrrnffin
MID-ATLANTICJCC Eiqhth Elementory Schools

Jomes City County, Virqinio

ARCIIITECT-ENOINEER

LIMIT Z CONTtsNT 7 U}IIT 7
x ---------]---------- a

ROCK qUAIJTf DESIGNA'IIoN & BECOVERY

RQD%_ _ _ REC.Z_

& STANDARD PSNETRATION
BtolYs,/rT.

DESCRIPTION OF MATERIAL

SURFACE ELEVATTON 
7g.5

END OF BOR|N0 @ 10.00'

65

60

55

50

THE STRATIFICAIION LINES REPRSSENT THg APPRI]XII'IATf, EI]I"INDARY LINES BETVEEN SOIL TYPSS IN-SITU THE TRANSITION I,IAY BE GRADUAL

15 (4-6-e-rz)

Flne io Medium Silfy SAND,
Troce Orgonlcs Sompled os Rool
Moleriol, Brown, Moist, Very
Loose, (SM)

Sondy CLAY, Red-Brown, Molsl,
Stiff to Hord, (CL)

Fine lo Medlum Clcyey SAND,
Red-Brown, Molsl, Dense, (SC)

gru DRY ws on @ BoRrNc srARrED 3/29/05
yvtrnsl DRY ywrcy gpy BoRrNc coMPr.E?ED 3/Zg/06 cAvE IN DEPTH e NA

RIG ATV FOREUAN FDI DRIIIIIG IETHoD AUGER
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Appendix III

l,aboratory Testing Summary and
Moisture Density Relationship Curves
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esled Bv: SW Calc Bv: SW Reviewed tsy:

130

Zero Air Voids Curve

Gs = 2.70
125

120

(,g
.E
815
oo
i-o
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100 l

12

':

14 16 18
Mofsture Gontent (7d

:i

20 22 24 2610

Sample No. B-22 Natural Moisture Content 13.7

Street Percent Passing No. 200 Sieve 32.5

Station Percent Retained on No,4 Sieve 0.0
Liquid Limit (LL) NP Percent Retained on 3/4" Sieve 0.0
Plastic Limit (PL) NP Maximum Dry Densitv (pcf) 1 15.9
Plasticity Index (P NP Optimum Moisture Content (o/o) 14.0
Liquiditv Index (Ll Corr. Maximum Dry Density (pcf) 1 15.9

Description
Silty SAND wl Qlay Pockets

Brown
Corr. Optimum Moisture Conlent (( 14.0

Classification SM Percent (7o) Gravel as Tested 0.0
Specific Gravity 2,74 Percent (%) Gravel Total 0.0
Tesl Standard VTM-8 Test Method A

Project: JCC 8th Elementary School

Project No.: 8263

Date: 03124106

ECS Mid-Atlantic, LLC

Wi lliamsburg,Virg i n ia

Moisture Density Relationship Gurve

PROCTOR 8.22
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ested Bv: SW Calc Bv: SW Reviewed Bv;

130

Zero Air Voids Curve

Gs = 2.70
125

na:

oq:

'-Els 
:

oo
o

110

105

100 ''''1

14 16 18
Moisture Content (%)

20

'.,t

24681012 22

Samole No. B-23 Natural Moisture Content 13.0

Street Percent Passing No. 200 Sieve 32.4

Station Percent Retained on No.4 Sieve 0.0
Liquid Limit (LL) NP Percent Retained on 3/4" Sieve 0.0
Plastic Limit (PL) NP Maximum Dry Density (pcf) 1 19.5
PlasticiW Index (P NP Optimum Moisture Content (%) 11.0
Liquidity Index (Ll Corr, Maximum Drv Densitv (ocf) 119.5

Description
Silty SAND W Clay Pockets

Brown Con. Optimum Moisture Content (( 11.0

Classification SM Percent (%) Gravel as Tested 0.0
Specific Gravitv 2,70 Percent (70) Gravel Total 0.0
Test Standard VTM-8 Test Method A

Project: JCC 8th Elementary School

Project No.: 8263

Date: 04/06i06

ECS Mid.Atlantic, LLC

Williamsburg,Virginia

Moisture Density Relationship Curve

PROCTOR B-23

$:t t-



ested By: SW Calc : SW Reviewed Bv:

130

Zero Air Voids Curve

Gs = 2.70
125

120

oe
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oo
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100
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i.::

14 16 18
Moisture Content (%)

20 22 24 2610

Sample No. B-26 Natural Moislure Content 14.1

Street Percent Passing No. 200 Sieve 31.9

Station Percent Retained on No.4 Sieve 0.0
Liquid Limit (LL) NP Percent Retained on 3/4" Sieve 0.0
Plastic Limil (PL) NP Maximum Drv Densitv (pcf) 1 16.1
Plasticity Index (P NP Optimum Moisture Content (7o) 14,2
Liouiditv Index {Ll Corr. Maximum Dry Densitv (ocf) 116.1

Description
Silty SAND wi Clay Pockets

Brown
Corr. Optirnum Moisture Content (( 14.2

Classification SM Percent (%) Gravelas Tested 0.0
Specific Gravity 2.74 Percent (%) Gravel Total 0.0
Test Standard VTM-8 Test Method A

Project: JGC 8th Elem.

Project No.: 8263

Date: 03/29/06

ECS Mid-Atlantic, LLG

Williamsburg,Virginia

Moisture Density Relationship Curve
PROCTOR 8.26
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ested By: SW Calc Bv: SW Reviewed Bv: L)*t

130

Zero Air Voids Curve

Gs = 2.70
125

120

og
'-grs
oo
bo
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105

100

LN10 12 14 16 18
Moisture Content (%)

20 22 26

Sample No. B-28 Natural Moisture Content 16.0

Street Percent Passing No.200 Sieve 24.9

Station Percent Retained on No. 4 Sieve 0.0
Liquid Limit (LL) NP Percent Retained on 3/4" Sieve 0.0
Plastic Limit (PL) NP Maximum Dry Densitv (ocf) 121.2
Plasticity Index (P NP Optimum Moisture Content (%) 11.0
Liquidity Index (Ll Corr. Maximum Drv Densitv (ocf) 121.2

Description Silly SAND Brown Corr. Optimum Moisture Content (( 11,0

Classification SM Percent (7o) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 0.0
Test Standard VTM-8 Test Method A

Project: JCC 8th Elementary School

Project No.: 8263

Date: 03/29/06

ECS Mid-Atlantic, LLC

Williamsburg,Virginia

Moisture Density Relationship Gurue

PROCTOR 8.28
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Zero Air Voids Curve
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Samole No. B-30 Natural Moisture Content '18.1

Streel Percent Passing No. 200 Sieve 60.8

Station Percent Retained on No.4 Sieve 0.0
Liquid Limit (LL) 52 Percent Relained on 3/4" Sieve 0.0
Plastic Limit (PL) 22 Maximum Dry Densitv (ocf) 1 15.8
Plasticity Index (P 30 Optimum Moisture Content (o/o) 14,5
Liquiditv Index (Ll Corr. Maximum Drv Densitv (ocf) 115.8

Description Sandy FAT CLAY Brown Corr. Optimum Moisture Content (( 't4.5

Classification CH Percent (o/o) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 0.0
Test Standard VTM-8 Test Method A

Project: JCC 8th Elem.

Project No.: 8263

Date: 03/28/06

ECS Mid-Atlantic, LLC

Wllliamsburg,Vi rginia

Moisture Density Relationship Gurve

PROCTOR B.3O
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!r.r tested Bv: SW Calc Bv: SW Reviewed Bv:

130

Zero Air Voids Curve

Gs = 2.70
125

120

IJ
CL

'B ts
oo
bo

110

105

100 j

10

i

14 16 18
Molsture Content (f)

12 20 22 24 26

Sample No. B-32 Natural Moisture Content 9.7

Street Percent Passing No. 200 Sieve 30.6

Station Percent Retained on No,4 Sieve 0.0
Liquid Limit (LL) NP Percent Retained on 3/4" Sieve 0.0
Plastic Limit (PL) NP Maximum Dry Density (pcf) 118.8
Plasticity lndex (P NP Optimum Moisture Content (%) 12.8
Liouiditv Index (Ll Corr. Maximum Drv Densitv (ocf) 118.8

Description
Silty SAND w/ Clay Pockets

Brown
Corr. Optimum Moisture Content (l 12.8

Classification SM Percent (%) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 0.0
Test Standard VTM-B Test Method A

Project: JCC 8th Elem.

Project No.: 8263

Date: 03/29/06

ECS Mid-Atlantic, LLG

Williamsburg,Virginia

Moisture Density Relationship Curve

PROCTOR B-32
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Zero Air Voids Curve

Gs = 2.70
125
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Sample No. B-34 Natural Moisture Content 11,3

Street Percent Passing No. 200 Sieve 36.2

Station Percent Retained on No. 4 Sieve 0,0
Liouid Limit (LL) NP Percent Retained on 3/4" Sieve 0.0
Plastic Limit (PL) NP Maximum Dry Density (pcfl 117.9
Plasticity Index {P NP Optimum Moisture Content {%) 12.0
Liquidity Index (Ll Corr. Maximum Dry Density (pcf) 117.9

Description Clayey Silty SAND Brown Corr. Optimum Moisture Content (( 12.0

Classification SC Percent (o/o) Gravel as Tested 0.0
Specific Gravitv 2.70 Percent (%) Gravel Total 0.0
Test Standard VTM-B Test Method A

Project: JCC 8th Elementary

Project No.: 8263

Date: 03/29/06

ECS Mid.Atlantic, LLC

Will ia msbu rg,Virg i n ia

Moisture Density Relationship Gurve
PROCTOR 8.34
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130

Zero Air Voids Curve

Gs = 2.70
125

120
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oo
ao

110
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100

14 16 18
Moisture Content (o/o)

22 24 26i
i
I

10 12 20

Sample No. B-35 Natural Moisture Content 9.0

Streel Porcent Passing No. 200 Sieve 35.3

Station Percent Relained on No,4 Sieve 0.0
Liquid Limit (LL) NP Percent Retained on 314" Sieve 0.0
Plastic Limit (PL) NP Maximum Dry Density {pcf) 1 15.3
Plasticity Index (P NP Optimum Moisture Content (%) 14.2
Liquidity Index (Ll Corr. Maximum Dry Density (pcf) 115.3

Description Clayey SILTY SAND Brown Corr. Optimum Moisture Content (1 14.2

Classification SC Percent (7o) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 0.0
Test Standard VTM-8 Test Method A

Project: JCC 8th Elem.

Project No.: 8263

Date: 03/29/06

ECS Mad-Atlantic, LLC

Williamsburg,Virginia

Moisture Density Relationship Gurve

PROCTOR B-35



Appendix IV

Unified Soil Classification System
and

Reference Notes for Boring Logs
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RETtrRENCB NOTF,S FOR BORING LOGS
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SS - Splir Spoon Sampler
!l- Shetby Tubc Sarfifier
L9 - B*rCore: Nx,-Hf, ex
PM - Pressuremeter
DC - Dutch Cone penetrometer

RB - Rock Bit Driiling
BS - Bulk Sample of Curtings

14.- P_q*qr Augcr (no samite)
Il.qA - I{ollow Siem Auger '
WS - Wash Sample

standard Penetration (pjg*sfQ refers to the brows per foot of a r40 Ib. hamrnerfalling 30 inchcs on a'z in.-o.-6.'ipiilpoor] samprer, as specified in ASTM D_1586.The blow counr is comrnordy ;i;;5';6''as tr," N vatue.

Relativ.p Dgnsity-gands.,gilts Consi.slency of C.p.hesive "Sqi[S

Unconfined Comprcssive
Strength,Op.*tsf' Consistqncv

SPT-N Relative Density

0- 3 Vcryloosc
4 - 9 Lpose

LO - 29 Medium Dense
30 - 49 Dense
50 - 80 Vcry Dense

. 
over 80 Exdemely Dense.

III,. Unilipd SoiI Cjassiticationlgrubots:

qP - poorly Graded Gravel
qW - Welt Graded Cravet 

-

GM - Silty Gravet

^G*C 
- Claycy Gravelsql - Poorly.Gradcd Sands

SW - Welt Graded SanOi--
SM - Sitty Sands
SC - Ctayey Sands

WL - Water l-evel
WS - While Samptine
WD - White Driiling:

ft{L - [,ow Plasticiry Sitrs
UH - I{igh Ptastici[y Silts
ql_ - I-ow Plasticity Ctays
9l{ - High Plasricity Ctays
9L - low Plasticity Orginics
Qf --_I{igh Plasriciiy Orlanics
CLML - Duat Classificaiion

(Typical)

Under 0.25
0.25 - 0.49
0.s0 - 0.99
r.00 - 1.99
2.00 - 3.99
4.00 - 8.00
over 8.00

Very Soft
Soft
Firm
Sriff
Vcry Stiff
I{ard
Very Ilard

BCR - Before Casing Removal
ACR - After Casins-Renroval
WCI - Wet Cave Iil
DCI - Dry Cave Li

Thg water levcls are rhosc water levels actually nrcasured in the boreholc ar the timesindicatcd'by ttre syTbor. ffi';;;;;emenrs are rclarively reliablc wSen augering,wrthout addine fluids' .in a granuti. ;;ir. 
"'ir 

EIiyr" ili'Jprasti" sirrs rhc a;curaredctermination -of walei.levels;$tJ;ad;e.scvcrar days for rhe warer level ro stabirize-In such cases idditionat nrerliocri 6r*ta*urrment arc geniraily appricd.
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I
I
I
I
I
T

I
I
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TIMMONS TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

I 711 N. courthouse Road (with or without an emengency spillway)r i:tilHt[S;]'?n'o*onn
Fax: (804) 794-7639

I
PROJECT: WJCC #8 Elementary School

t BASIN #: 1 LOCATION: rear of site

r Total area draining to basin: 38.50 acres.

r Basin Volume Design

I *, storase:

Page:1of4

Revised:4/27120Oo

I
t
I
I

1) Minimum required volume = 67 cu. yds. x Total Drainage Area (acres)
67 cu. yds x 38.50 acres = 2,580 cu. yds.

2) Available basin volume = 5,161 cu. yds. at elevation 63.70

3) Excavate :cu. yds. to obtain required volume*.
* Elevation corresponding to required volume = invert of the dewatering orifice.

4) Available volume before cleanout required.
33 cu. yds. x 38.50 acres = 1,271 cu. yds.

5) Elevation corresponding to cleanout level = 57.50

6) Distance from invert of the dewatering orifice to cleanout level = 6.20 ft.
(Min = 1.0 ft.)

I Dry Storage:

7) Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).

I 67 cu. yds x 38.5 acres = 2,580 cu. yds.

8) Total available basin volume at crest of riser* = 8,920 cu. yds. at elevation 65.00
* Minimum = 134 cu. yds. / acre of total drainage area.

9) Diameter of dewatering orifice. 18 inches *Refer to included routings

A = flow area of orifice, in square feet
d = diameter of circular orifice, in inches
h = average driving head (maximum possible head measured from

radius of orifice to crest of principal spillway divided bv 2), in
feet

Q = volumetric flowrate through orifice needed to achieve
approximate 6-hour drawdown, cubic feet per second

S = total storage available in dry storage area, cubic feet

h - 0.65 ft.
I S- 101482 cu.ft.

Q = S 121,000 seconds

= 4.83 cfs

I A= Q/(SORT(64.32x(h/2)))x0.6
= 1.762 sq.ft.

d = (2x (SaRT(A | 3Jg)) x 12

= 18 in.I 
Diameter of dewatering orifice should never be less than 3 inches in order to
help prevent clogging by soil or debris.

f Basin Volume Design (Cont.)
I

I
t
I
I



TIMMONS TEMPOMRY SEDIMENT BASIN DESIGN DATA SHEET

I 711 N. courthouse Road (with or without an emengency spillway)
I Richmond, Mrginia 23236-4099

Telephone: (804) 794-3500
Fax: (804) 794-7639

Page:2of4

Revised:4/2712006

I
I Diameter of dewatering orifice. (cont.)

Note: Flexible tubimg used should be at least 2 inches larger in diameter
than the calculated orifice to promote improved flow characteristics.

I Preliminary Desiqn Elevations

I
I Basin shape

I
I
I
I
I

I
I
I 

Princioal Spillway Desiqn

11) Crest of Riser = 65.00
Top of Dam = 72.00

Design High Water = 71.00
Uostream Toe of Dam = 52.50

12) Length{o-width Ratio = L / We

We = A / L = the effective width
A = the surface area of the normal pool

L = the length of the flow path from the inflow to the outflow. lf there is more than one
point, any inflow which carries more than 30% of the peak rate of inflow must me
these criteria.

L = 260.00 ft.
A = 18,607 sq.ft.

We = 71.57 ft.
Length-to-width Ratio = 3.63304

lf > 2, baffles are required X
lf < 2, baffles are not required

r Runoff

I e=cxixA

I q = peak rate of runoff in cubic feet per second
I C=runoffcoefficient

i = average intensity of rainfall for the time of concentration (Tc) for a selected desig
A = drainage area in acres

r
A - 38.50 acres
C =-616-Bare packed soit(rough)

I iz = 3.29 in/hr
izs = 5.07 in/hr

13) Qz = 76.00 cfs

14) Qzs = '117.12 cfs

I



I
I
I
I
I
I
I
I
I
I

TIMMONS TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET Page:3of4

I 711 N. courrhouse Road (with or without an emengency spillway)I ?:flfrTi,[fl]'?n?,r1roo" Revised:4/27t2006

) Fax(804)79+7639

I
15) With emergency spillway, required spillway capacity Qp = Qr = 76.00 cfs

(riser and barrel)
Without emergency spillway, required spillway capacity Qp = Qzs = 117.12 cfs

(riser and barrel)

16) With emergency spillway:
h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Assumed available head (h) = 1.00 ft.

Without emergency spillway:
h = Design High Water Elevation - Crest of Riser Elevation

Assumed available head (h) = N/A ft.

17) Riser diameter (Dr) = 108 in. *Refer to included routings
Actual head (h) = 1.00 ft.

(From Plate 3.14-8 of the Virginia Erosion and Sediment Handbook third edition 1992)
Note: Aviod orifice flow conditions.

18) Barrel length (l) = 0g ft.
Head (H) on barrel through embankment = 6.50 ft.

(From Plate 3.14-7 of the Virginia Erosion and SeliiFnt ttandbook third edition 1992)

19) Barrel diameter = 36 in. RCP *Refer to included routings
(From Plate 3.14-4 ottne V-irgna erosion and Sediment Handbook third edition 1992
for corrugated pipe)
(From Plate 3.1 4-B of the Virginia Erosion and Sediment Handbook third edition 1 992
for concrete pipe)

20) Trash rack and anti-vortex device
Diameter = 120 inches *Refer to detail on plan

Height = 42 inches

Emeroency Spillway Design

I 21) Required spillway capacity Qe = Q25 - Qp = 41.12 cfs
22) Bottom width (b) = 24ft ; the slope of the exit channel (s) =

2.7 fllfoot; and the minimum length of the exit channel (x) = 63 ft.
(From Table 3.14-C)

*Refer to included routings
r Anti-Seep Collar Desion

r 
23) Ls =Y x (Z + 4) x (1 + (S / (0.25 -S)))

Ls = length of barrel in the saturated zone, feet
Y = the depth of water at the principal spillway crest, feet
Z = slope of the upstream face of embankment in Z feet horizontal to one vertical
S = slope of the barrel in feet per foot

I Anti-Seep Collar Desiqn (Cont.)Ir 
Y= 12.50 ft.

I z,= a;99 ft.

I S= 0.0100 ft./foot

I

I
t



TfMMONS TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET Page:4of4

I 71'r N. courrhouse Road (with or without an emengency spillway)
I Richmond, Mrginia 23236-4099 Revised:4/2712006

Telephone: (804) 794-3500
Fax: (804) 794-7639

I
Ls = 104.17 ft.

I 24) Number of collars required = 3
Dimensions = 8.0'X 8.0'

(From Plate 3.14-12 of the Virginia Erosion and Sediment Handbook third edition 1992)

- Final Desion Elevations

I 2q Top of Dam = 72.00 /
I Design High Water = 71.30 *Refer to included routings

Emergency Spillway Crest = 71.00

I Principalspillway Crest = 70.00
I Dewatering Orifice Invert = 63.70

Cleanout Elevation = 57.50

1] Elevation of Upstream Toe of Dam

I or Excavated Bottom of "Wet Storage
Area " (if excavation was performed) = 52.50

I
I
I
I
I
I
I
I
I
I
I
I
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iob Eile: S: \301\22943\Ca]cs\pondpack\BASIN.PPW
Rain Dir: S : \301-\22943\Calcs\pondpack\

JOB TITLE

r Project Datet 4/26/2006
Project Engineer: Timmons Group

t ,.";::i"::J::l:; ""' #8 Ef ementarv schoof

I
I
I
I

I

I S/N: 02lC0162ElC4 T.immons Group
I PondPack Ver. 09.00.077.00 Tj-me: 2:38 PM Datez 4/20/2006

r

Tgneoa+RY Serwspr B qs rr'r
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I
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I
I
I
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Table of Contents

Table of Contents

***********+***+****** MASTER SUMMARY ********** ************

* * * * * * * * * * * * * * * * * * DESIGN STORMS SUMMARY * * * * * * * * ** * * ** * * ** *

Watershed, Master Network Summarv 1.01

James City Count Design Storms 2.OL

********************** TC CALCULATIONS

Tn RACTNT1 T^ f.l-< ? n1

*************** cN CALCULATIONS *********************

TO BASINl.

S/N: 021C01628LC4
PondPack Ver. 09.00.077.00

* * * * * * * * * * * * * * * * * * * ** * * poND VoLUMES * ** * + *** * * * ** ** r* * ** ** *

BASINI .... Vol-: Elev-volume ... 5.01

* * * * * * * * * * * * * * * * * * * * OUTLET STRUCTURES * + * * * * * * * * * * * * * + + + * * *

Runoff CN-Area 4.01

Outlet 1,........ Outl-et Input Data 6.01

Timmons Group
Time: 2:38 PM Datet 4/20/2006
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Tabl-e of Contents

Table of Contents (continued)

*********************** POND ROUTING *********** *

BASIN1 .... Pond E-V-Q Tabl-e 7.01

BASIN1 OUT Dev 1

Pond Routing Summary '7.04

BASIN1 OUT Dev 2

Pond Routing Surnmary 7.05

BASINI OUT Dev l0
Pond Routing Surrunary '7.06

BASIN1 OUT Dev 25
Pond Routing Sunmary '7.0'7

BASIN1 OUT Dev 50
Pond Routing Sunmary 7.08

BASINI- OUT Devlo0
Pond Routinq Summary 1.09

Timm^nc Cr^rrn

Time:2:38 PM Date:4/20/2006



Type.... Master Network Sunnary
Name.... Watershed

I Eile.... S:\301-\22943\Cal-cs\pondpack\BAsIN.PPW
I

MASTER DESIGN STORM SUMMARY

Network Storm CoIl-ection: James City Count

Return Event

Page 1" .01

I
T

I
I
I

Dev 1

IJEV Z

Dev 10
Dev 25
UEV 5U

DevL 0 0

RNF ID

n q\Tnl-haf i a /-rrrrra T\7naTT 2Ahr

O arrnl. hol- i a Crrrrra T\;naTT )Ahrv vf rr err! e

n q\rnl-haf i a f-rrrrzo T\rnaTT 2Ahr
n q\znl-haf i c /-rrrrzo T\rnaTT 2Ahr
v vf rr err!

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

( *Node=OutfalI,' +Node=Diversion; )
(Trun= HYG Truncation: Blank:None; L:Left; R:Rtt LR:Left&Rt)t

I Node rD
Return HYG Vol

Max
Qpeak Qpeak Max WSEL Pond Storage

Type Event ac-ft Trun hrs cfs ft ac-ft

BASTNL TN POND 7 3.726 12.2000 32.25
I BASTNL TN poND 2 s .480 L2.2000 48 . 6s
I BASrNl, rN POND 10 ]-L.81 4 L2.2000 1"07 .2L

- BASTNI- rN POND 25 13.631 L2.2000 L22.99
BASTNI rN POND 50 16.010 12.2000 L44.L4
BASTN1 rN POND l-00 18.418 L2.2000 165.37

I BASTN1 our poND | 3.i23 i-5.0000 2.42 66.0'7 6.563
BASTNI OUT POND 2 5.471 15.4000 3.03 61 .22 1 .'785
BASTN1 OUT POND t 0 11.870 13.6000 12.30 70.30 LL.622

I BASTNI our poND 2s L3.628 13.0000 24.59 i0.63 12.095
I BASTN] OUr POND 50 16.006 12.8000 46.19 71.02 1.2.636
E BASTNL OUT POND 100 18.415 12.6000 12.60 7l-.30 13.053

I

I

I

I

I

I
S/N: 021C0162E1"C4

I PondPack Ver. 09.00.077.00
I

I

Ti mm^n< Cr^rrn

Time: 2:38 PM Datet 4/20/2006

I



Type. . . . Master Network Sunnary Page 1.02
Name.... Watershed

f File.... s:\301\22943\cal,cs\pondpack\BAsrN.PPvil
I

MASTER NETWORK SUMMARY
ScS Unit Hydrograph Method

I (*Node=Outfall-,' +Node=Diversioni )r (Trun= HyG Truncation: Bl_ank=None; L=Leff; ft:Rti LR=Left&Rt)

I

I ;3 :i:iill l#l t z 

"?3 
i3 3333 13 ZZr ;3:i:iill illi t? ll:?li itt333 12:?l

TO BASTN1 AREA 50 L6.01,0 L2.2000 L44.L4

I 
ro BASTNT AREA 100 18.418 1"2.2000 165.37

I
I
I
I
I
I
I
I
I
I

S/N: 021c01 62EIc4
PondPack Ver. 09.00.077.00

Max

I
I

Return HYG Vol Qpeak opeak Max WSEL Pond Storage
Node ID Tvpe Event ac-ft Trun hrs cfs ft ac-ft

20 ,rcr r 3.723 15.0000 2.42
20 JCr 2 5.4'71 15.4000 3.03
20 JCr 10 11 .870 13.6000 12.30
20 JCr 25 13.628 13.0000 24.58
20 JCr 50 16.006 12.8000 46.L9
20 JCT 100 18.415 1-2.6000 '72.60

*OUT
*OUT
*OUT
*OUT
*OUT
*OUT

t

Timmons Group
Time: 2:38 PM Date: 4/20/2006



Type. . . . Design Storms Page 2.01
r Name. . . . James City Count

I File.... s:\301\22943\carcs\pondpack\
Titl-e... Proiect Date. 4/26/2O06

eroject Engineer: Tirrunons Group
Project TitIe: WJCC #8 El-ementary School

Dr^i 6^f e^mmanf < .
I 

!!vi!eu

DESIGN STORMS SUMMARY

Design Storm File,ID = ,fames City Count

qt^rm T:d tr1rfr6 = DeV I

Data Type, Fife, ID = Synthetic Storm TypelI 24hr
Storm Frequency = 1 yr ./Total Rainfall Depth= 2.8000 in
Duration Multiplier = I
Resultj-ng Duration = 24.0000 hrs
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

Storm Taq Name = Dev 2

Data Type, File, ID = Synthetic Storm TypelI 24hr
qf^rm F'rcdrrana\, :2 Vf
Total- Rainfall Depth= :.6ooO in '/
Duration Multiplier = I
Resulting Duration : 24.0000 hrs
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

Storm Tag Name = Dev l-O

Data Type, File, ID = Synthetic Storm TypeII 24hr
Storm Frequency = 10 yr ,/
Total Rainfatl Depth: 5.8000 in -/
Duration Multiplier : I
Resulting Duration = 24.0000 hrs
Resulting Start Time= .0000 hrs Step= .1000 hrs End: 24.0000 hrs

Storm Tag Name : Dev 25

Data Type, FiIe, ID = Synthetic Storm TypelI 24hr
Storm Frequency = 25 yr ./Totaf Rainfall Depth= 6.4000 in
Duration Multiplier = I
Resulting Duration : 24.0000 hrs
Resuftj-ng Start Time= .0000 hrs Step= .1000 hrs End: 24.0000 hrs

Storm Tag Name = Dev 50

Data Type, Ej-le, ID = Synthetic Storm TypeII 24hr
qf^rm E-radrrFn.l/ = 50 yf ,/
Totat Rainfalf Depth= 7.2600 in V
Duration Multiplier : 1

Resulting Duration = 24.0000 hrs
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

I
I
I
I
t
I
I
I
I
I
I
I
I
I
I

S/N: 021C01628LC4
I PondPack Ver. 09.00.077.00
I
t

Timm^na r:r^rrn
Time:2:38 PM Date:4/20/2006

t



Type.... Design Storms
r Name.... James City Count

I Flte.... s:\301\22943\cat-cs\pondpack\
Title... Pro'iect Date: 4/26/20O6

Page 2.02

t
Project Engineer: Tirunons Group

Project Title: WJCC #8 ELementary Schoo}
Project connents:

DESIGN STORMS SUMMARY

I Design Storm Fil-e, ID = James Cj-ty Count
I

Storm Tag Name = Dev100

I Data Type, Eile, ID = Synthetic Storm TypeII 24hr
Storm Frequency = 100 yr ./
Total Rainfal-I Depth= 8.0000 in -/

I li::i:iff'3H:ilii:": ii;BB'l.l'"Step= .1000 hrs End: 240000 hrs

I
I
I
I
I
I
I
I
I
I
I
r

S/N: 021C0162E1,C4 Timmons Group
I PondPack Ver. 09.00.077.00 Time: 2:38 PM Date: 4/20/2006

r

t
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I
I

Type. . . . Tc Calcs Page 3.01
Name.... TO BASIN1

File. . . . S: \301\22943\Calcs\pondpack\BAsIN.PPw

TIME OF CONCENTRATION CALCULATOR

Segment #1: Tc: TR-55 Sheet

I Mannings n .240O
I Hydraulic Length 250.00 ftr 2ir, 24hr P 3.5000 in

Stope .025OOO ft,/ft
I
I Avg.VeLoci-ty .16 ftlsec
I

Segment #1 Time: .4329 hrs

Seoment- #2: Tr: TR-55 Shall-ow

I{\rrlr^f rl i. T,Fndl- h j42.0O ft
Slope .010000 ftlft
Unpaved

Avg.Velocity 1-.61 ftlsec

scdmenl- *2 Time: .0589 hrs

Segment #3: Tc: User Defined

I
I
I
I
I
I
I
I
I

S/N:021C01628IC4

I 
PondPack ver. 09.00.077.00

t

I
I
t

Segment #3 Tine: .1000 hrs

Totaf Tc: .59L8 hrs

Tinmons Group
Time: 2:38 PM Date| 4/20/2006



Tc Equations used...I

Type.... Tc Calcs

f Name.... TO BASIN1

I Fire.... s:\301\22943\ca1cs\pondpack\BAsrN.ppw

Page 3.02

^^ci 
*^,

r
I Tc = Val-ue entered by user

Where: Tc = Time of concentrationII
I :=== scs rR-55 sheet Frow =:====

I tc: (.007 * ((n * Lf)**0.8)) / ((P**.5) * (Sf**.4))

I Where: Tc : Time of concentration, hrs
n = M^nnind< n
Lf : Fl-ow length, ft

r P : 2yr, 24hr Rain depth, inches

f Sf : sl-ope, ?

I ==== SCS TR-55 Shaffow Concentrated Efow
I
I Unpaved surface:

V=16.1345*(Sf**0.5)

t Pavect surface:
I v :20.3282* (Sf**0.5)

Tc= (Lf /v') / (3600sec/hr)

I Where: V = Velocity, ftlsec
I sf = slope, ftlft

Tc = Time of concentration, hrs
Lf = Flow length. ft

-I

I

I
I

I
r

I

I

r

I
Ti mm^nc .:r^'rn

Time: 2:38 PM Date: 4/20/2006
S/N: 021C0162ELC4

I PondPack Ver. 09.00.077.00

I

I



Type.... Runoff CN-Area
Name.... TO BASIN1

File. . . . S: \301\22943\Calcs\pondpack\BAsIN,PPW

RUNOEF CURVE NUMBER DATA

Page 4.01

I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
t
I
I
I

Soif /Surface Description
Area
acres

Tmna rrri nrr c

Adjustment Adjusted
ZC %UC CN

B WOODS

C WOODS

OPEN SPACE (WAS B,NOW C)
OPEN SPACE
BUTLDING
TMPERVIOUS (ROADS/WALKS,/ETC)
ROAD FRONTAGE
OEF-SITE S OF ROAD

COMPOSITE AREA & WEIGHTED CN --->

55
70
19
79
98
98
92
70

4.300
5.600
7.000
6. s00
2.200
'7 .200
4.500
L.200

38. s00

55.00
70.00
79.00
79.00
98.00
98.00
92.O0
70.00

80.89 (81)

S/N: 02LC0162EIC4
PondPack Ver. 09.00.077 .00

Timmons Group
Trme: 2 :38 PM DaEe:.4/20/2006



Type.... Vol-: Elev-Volume
Name.... BASIN1

File. . . . s : \301\22943\Calcs\pondpack\BAslN. PPv{

Page 5.01

I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I

^ uo"'J, -,J'iuf|4.

rror o^vo*%;'; 
h)vv

>npb']il gr,oflf

USER DEFINED VOLUME RATING TABLE

E]-evation Vof ume
( ft ) (ac-ft )

( 52.50
I s3.50
\ sa. so

i, 55.50
) s6.50
I 51 .50
I s8. s0

Lpg. oo

- 
60.00
6r.00
62.00
63.00
64 .00

,- 65.00
66.00
67.00
68.00
69.00

, 't0.o0
71.00
'72.O0

.000

.107

.242

.402

.593

.8L2
r.222
'J..444 6g,zrg

(/Ltt12r.9{0
2. s08
3.148
3.865

t.lZZ *t *l,ornt
6.492
'7.534
8.664
9.883

1r.1e4 7t1bto
72 .602
1.4.r02

S/N: 021C01628LC4
PondPack Ver. 09.00.077.00

\* 
*A?*teda

Timmons croup
'I lme : 2:38 PM Datez 4/20/2006
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I
I
I
I

Name. . . .

---> Forward

<---> Forward

Structure

CONNECTIVITY
************************

Onl-y (Upstream to Dnstream)
Only (Dnstream to UpStream)

Reverse Both Aflor,red

Outfalf El,. ft

Page 6.01Out1et Input Data
Outlet 1

s : \301\22943\Calcs\pondpack\BASIN. PPW

REQUESTED POND WS

Min. El-ev.:
Increment :
Max. E.l-ev.=

Spot Elevations,
58.50

ELEVATIONS:

52.50 fr
.50 f t

'72.00 ft

ft

*********
OUTLET

t low
! row
and

No,

Stand Pipe
ori fice-Circular
Cu.lve rt -Ci rcul ar
we.rr-xY PornEs
TW SETUP, DS Channel

S/N: 021C01 62ElC4
PondPack Ver. 09.00.077.00

99
o0
CV
WO

CV
CV
TW

T!i

;;;;; /1o.000 lr
63.'700 l.
53 .680 /
71..ooo/

p*$WW

Tirrunons Group
'I rme : 2 :38 PM Datez 4/20/2006



Name. . . .

Outfet Input Data
OutLet 1

S : \301 \22 94 3 \Calcs \pondpack\BASIN. PPW

OUTLET STRUCTURE INPUT DATA

Page 6.02

o

I
t
I
t
t
I
I
I
I
t
I
I
t
I
I
I
t
I
I

\y
Structure ID
Structure Type

=99
= 

qfand Pina
,,,,

\# of openings
Invert Elev.
Diameter
Orifice Area
Orifi-ce Coef f .

Weir Length

Structure ID
qfrrr^irrr6 Trrha

=1
= 10.00 ft
= 5.0000 ft

= .600
: 1"5.71 ft

=o0
= Ori f ice-Circu.Iar

weir Coeff. = 2.600
K, Reverse = 1.000 0-,
Manninos n = .0OOO , /^
xev,Chirged Riser =1,1 .OO0 (JV
weir submergence =fJ 

__._ 
\

# of Openings
Invert E1ev.
Diameter
Orifice Coeff

1

63.70 fr
.6700 ft

.600

S/N: 021C01628IC4
PondPack Ver. 09.00.077 .00

).p

Tinmons Group
'l rme : 2238 PM Date:.4/20/2006
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I
t

Type.... Outlet Input Data
Name.... outlet 1

File., . . S:\301\22943\Calcs\pondpack\BAsIN.PPW

OUTLET STRUCTURE INPUT DATA

Page 6.03

Structure ID = CV

StructureType =Cufvert-Circul-ar

No. Barrefs = I
Barrel Diameter = 3.0000 ft
Upstream Invert = 53.68 ft
Dnstream Invert = 53.00 ft
Horj-2. Length = 68 .50 ft
Barrel Length = 68.50 ft
Barrel- Sl-ope 00993 ftlft

OUTLET CONTROL DATA...
Mannings n : .0130
Ke = .5000 (forward entrance loss)
Kb : .001228 (per ft of ful-f flow)
Kr = .5000 (reverse entrance loss)
HW Convergence : .001 +/- ft

INLET CONTROL DATA...
Equation forrn : I
InfetcontrolK : .0098
Inlet Control- M = 2.0000
Inlet Contro]- c : .03980
InletControlY = .6700
T1 ratio (HW/D) = 1.155
t2 ratio (HWID) = L.302
Slope Factox : -.500

Use unsubmerged inlet control Form I equ. befow Tl- elev,
Use submerged inlet control Form 1- equ. above T2 elev.

In transition zone between unsubmerged and submerged infet control-,
interpolate between flows at T1 & T2. . .
At Tl" Elev = 57.l-5 f t
At T2 Elev = 57.59 ft

S/N: 021C0162ELC4
I PondPack ver. 09.00.077.00

I

I

Ti mm^nq (:r^rrn

Time: 2:38 PM Date: 4/20/2006



I

I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I

Name. . . .
Outfet Input Data
Outl-et 1

S : \30 1 \22 94 3 \Ca1cs \pondpack\BASIN. PPI{

OUTLET STRUCTURE INPUT DATA

.00
3.00

13.00
1,6 . 00

Lowest Elev,

we1r uoef r.

Weir Tw effects

12.00
71.00
7l- . 00
12.00

= 1I.00 ft

= 3.367000

(Use adjustment equation)

Page 6.04

Structure ID
Structure Type

:w0
= $/e1r-xY vo1ncs

+ of oncninds : 1

WEIR X-Y GROUND POINTS

X, ft El-ev, ft

Structure ID = TW

Structure Type = TW SETUP, DS Channef

FREE OUTFALL CONDITIONS SPEC]FIED

CONVERGENCE TOLERANCES, . .

Maximum Iterations= 30
Min. TW toferance = .01 ft
Max. TW tol-erance = .01 ft
Mi.n. HW toLerance = .0L ft
Max. HW tolerance = .01 ft
Min. Q tolerance l-0 cfs
Max. Q tolerance 10 cfs

S/N: 021C016281C4
PondPack Ver. 09.00.077 .00

Tj-mmons Group
Time: 2:38 PM Date:4/20/2006



I
I
I
I
I
I

Type.,.. Pond E-V-Q Table
Name.... BASIN1
Fil-e, . ., S: \301\22943\Calcs\pondpack\BAsIN, PPw

LEVEL POOL ROUTING DATA

= S : \301\22943\Calcs\pondpack\
= work_pad.hyg - BASIN1 IN Dev
: work_pad.hyg - BASIN1 OUT Dev

= BASINI
: BASIN1
= Outlet 1

Page 7.01

Q Totaf 2S/t + O

cfs cfs

HYG DlT
INI.LOW HYG I1l.C
Outflow HYG fife

Pond Node Data
Pond Volume Data
Pond Outlet Data

No Infi-ltration

INIT]AL CONDITIONS

Ef evati.on
ft

Out f l-ow
cfs

Starting WS Elev
qtrrf i nd \7^l lrma

Starting Outfl-ow
qt^rti nd Tnf i l f r
qfrrf i n^ T^tal n^t1f=

Time Increment

63.70 ft
4 .42'J. ac-ft

.00 cfs

.00 cfs

.00 cfs
.2000 hrs

Storage
ac- ft

rntl_Lt.
cfs

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

52.50
53.00
53.50
53. 68
54.00
54.50
55.00
55.50
56.00
56.50
57.00
57.50
58.00
58.50
59.00
59.50
60.00
60.50
61.00
61.50

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.000

.054

.107

.131

.I'7 4

.242

.322

.402
Aq'7

.593

.'t 02

.8L2
t-.01-7
t.222
L .444
L .692
1.940
2.224
2.508
2.828

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
,00
.00
.00
.00
.00
.00
.00
.00
.00

.00
6.4'7

L2.95
15.88
2t.ro
29.25
Jd. vb
48.68
60.19
7L.69
84.9'7
98.25

1-23.08
L4'7 .90
t'7 4 .'7 5
204 .'7 6
234.18
269.14
303.50
342.22

S/N:021-C01628IC4
PondPack Ver. 09.00.077 .00

Tirnmons Group
Time: 2:38 PM DaLe: 4/20/2006
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I
t
I
I
I

Type.... Pond E-V-Q Tab-le
Name.... BASINI
File. . . . S: \301\22943\Ca1cs\pondpack\BASIN.PPW

LEVEL POOL ROUTING DATA

S : \30 1 \2294 3 \CaIcs \pondpack\
work_pad.hyg - BASINI- IN Dev
work_pad.hyg - BASINI OUT Dev

BAS IN]-
BAS IN1
Outlet 1

Page 7.O2

Q Totaf zs/t + O

cfs cfs

HYG Dir
Inflow HYG file
Outflow HYG file

Pond Node Data
Pond Volume Data
Pond Outl-et Data

No Infi-ltration

INITIAL CONDITIONS

Efevation
ft

Outf1ot,
cfs

Starting WS Elev
qf r rf i nd t/^ l rrmau Lu! Lrrry 

.Starting Outflow
qf rrti nd Tnf i l f r

Starting Total Qouf=
Time Increment

63.70 ft
4.42I ac-ft

.00 cfs

.00 cfs

. O0 cfs
.2000 hrs

ac- ft
rnrt-Lf .

cfs

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

62.00
62.50
63.00
63.50
OJ . / U

64.00
64 .50
65.00
65.50
66.00
bb. f,u
67.00
67.50
68.00
68. s0
69.00
69.50
70.00
70.50
71.00

.00

.00

.00

.00

.00

.23
1.08
L .6'7
2.06
2.38
z.ot
2.93
3.16
3.38
3.59
3.78
3.98
4.15

r /.f,o
44.08

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.zJ
1.08
r.o/
2.06
2.38
2 .6'7
2 .93
J.10

3.38
3.59
3.18
3.98
4.15

L'7 .56
44.08

3.148
3.507
3.865

4 .42).
4.659
5.097
5.534
6.013
6 .492
7.013
1.534
8.099
8.664
9 .213
9.883

10.s39
11.194
11.898
12 .602

380.94
424.32
46'7 .'7 0
E1E A A

s34 .95
564 .00
6L7.79
61 r .32
'729.62
787.85
85t.20
9l-4 .53
983. t-1

1051-.68
tlzf,.oo
Lr99 .62
L2'7 9 . L5
t-358.66
1451 .26
1 568.96

S/N: 021c016281,C4
PondPack Ver. 09.00.077.00

Tlmmons Group
Time:2:38 PM DaLe:.4/20/2006



Type. . . . Pond E-V-Q Table Page 7.03
Name.... BASIN1

I File.... S:\301-\22943\Calcs\pondpack\BAsIN.PPW
I

LEVEL POOL ROUTING DATA

I HYG Dir = S:\301\22943\ca1cs\pondpack\
I Inffow HYG file = work_pad.hyg - BASIN1 IN Dev 1r Outflow HYG file : work_pad.hyg - BASIN1 OUT Dev 1-

r Pond Node Data = BASIN1
f Pond Volume Data = BASIN1
f Pond Outl-et Data = Outl-et l"

No Infil-tration

I INITIAL CONDITIONS

Starting WS Elev = 63.70 ft
I Starting Vol-ume = 4.427 ac-ft
I Startinq Outf]ow 00 cfs
I Startin6 rnfi-ttr. oo cfs

Startini Total Qout= .00 cfs
Ti-me lncrement 2000 hrs

I Elevation Outffow Storage lnfil-t. Q Total 2S/t + o
I ft cfs ac-ft cfs cfs cfs

.00 9l-.55 1707.15

.00 160.05 1866.36
r 71.50 91.55 13.352
I 12.00 l-60.05 L4.LO2I

I
I
I
I
I
I
I
t
T

I
S/N: 021C0162E1,C4

I 

PondPack ver. 0e.00.077.00

I

Timnons Group
Time: 2:38 PM Date: 4/20/2006



Type.... Pond Routlng Surunary Page 7.04

I Name.... BASIN1 OUT Tag: Dev 1 Event: 1 yr
I Fife.... s:\301\22943\Cal-cs\pondpack\BASIN.PPW
I Storm... TypeII 24hr Tag: Dev l-

LEVEL POOL ROUTING SUMMARY

I HYG Dir = S:\301\22943\Calcs\pondpack\
I Inflow HYG fil-e = work-pad.hyg - BASIN1 IN Dev 1

outfl-ow HYG file : work_pad.hyg - BASIN1 OUT Dev 1

I Pond Node Data : BASIN1
I Pond Volume Data = BASIN1

Pond Outlet Data = Outlet I

No Infi-ftration

INITIAL CONDITIONS

ll Starting WS Elev = 63.70 ft
I Starting Vol-ume = 4.42L ac-ft
I Starting outflow 00 cfs

Starting Infiltr. : .00 cfs
Startinq Total oout: .00 cfs

I Time rncrement : .2000 hrsr
INFLOW/OUTFLOW HYDROGRAPH SUMMARY

I
I

Peak Inflow = 32.25 cfs at 12,2000 hrs
Peak Outflow = 2.42 cfs at 15.0000 hrs

Peak Elevati-on = 66.07 ft
Peak Storage : 6.563 ac-ft

I MASS BALANCE (AC-ft)
r
I + rnitiaf vor : 4.421,

+ HYG Vol IN = 3.126
- Infiltration = .000

I - HYG VoI OUT : 3.123
I - Retained vof : 4.424

Unrouted Vol = -.000 ac-ft (.000% of Infl-ow Vofume)

I
I
I
I
I
I
t

S/N:021c0162RIC4
I PondPack Ver. 09.00.077.00

I

Ti mn^ne cr^rrn

Time:2:38 PM Datet 4/20/2006

I



I
I
I
I
I
I
I

Type. . . . Pond Routj-ng Sunmary Page 7.05

r Name..., BASINL oUT Tag: Dev 2 Event: 2 yr
I Fil-e.... s:\301\22943\calcs\pondpack\BAsTN.PP?l
f Storm... TypeII 24hr Tag: Dev 2

LEVEL POOL ROUTING SUMMARY

HYG Dir : S:\301-\22943\Calcs\pondpack\
Inflow HYG file = work_pad.hyg - BASINL IN Dev 2

outflow HYG fil-e = work_pad.hyg - BASINI, oUT Dev 2

Pond Node Data = BASINl
Pond Volume Data = BASINI-
Pond Outlet Data = Outfet 1

No Infiftration

INITIAL CONDITIONS

Starting WS Elev = 63.70 ft
sferfi no Vol nme = 4.42'L ac-ft
q1-^riinn Orr1-flnw 00 CfSv es! u+rrY

sj-rrfind TnfiIfr 00 cfsv esr u+rrY

Starting Total Qoul.= .00 cfs
Time Increment : .2000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inf l-ow : 48.65 cf s at 1,2.2000 hrs
Peak Outflow = 3.03 cfs at 15.4000 hrs

Peak Elevation = 61.22 ft
Peak Storage : 7.785 ac-ft

I MASS BALANCE (ac-ft)
I
t + rnitiar vor- : 4.42L

+ HYG Vol IN = 5.480
- Infil-tration : .000

I - HYG Vof OUT : 5.47'l
f - Retained Vof : 4.424

Unrouted Vol = -.000 ac-ft (.000? of Inflow Vol-ume)

I
I

S/N:021C01-62ELC4 Tj-nnons Group

I 

PondPack Ver. 09.00.077.00 rime: 2:38 PM

I

I
I
I
I
I

Datez 4/20/2006



Type. . . , Pond Routing Summary Page 7.06

- 
Name.... BASIN1 OUT Tag: Dev L0 Event:10 yr

I Fi1e.... s:\301\22943\calcs\pondpack\BASTN.PPW
I storm... Typerr 24hr Tag: Dev 10

LEVEL POOL ROUTING SUMMARY

I HyG Dir = S:\301\22943\Ca1cs\pondpack\
r rnflow HYG file = work_pad.hyg - BASINI- rN Dev L0

outflow HYG fife = work_pad.hyg - BASINI oUT Dev L0

Pond Node Data : BASIN1
Pond volume Data : BASINL
Pond Outlet Data = Outlet 1

No Infiftration

INITIAL CONDITIONS

I Starting WS Elev = 63.70 ft
I Starting Volume : 4.42I ac-ft
f Starting outfl-ow OO cfs

Starting Infiltr. : .00 cfs
Startinq Total Qout= .00 cfs

I rime rnirement 2o0O hrsII
INELOW/OUTFLOW HYDROGRAPH SUMMARY

I MASS BALANCE (ac-ft)
I
! + rnitiar vof = 4.42r

+ HYG Vol- IN = 11.874
- Infiltration = .000

I - HYG Vo1 OUr = 11-.870

I - Retained vof = 4.424

I
I

Peak Inflow : 107.21 cfs at 12.2000 hrs
Peak Outflow = L2.30 cfs at 13.6000 hrs

Peak Elevation = 10,30 ft
Peak Storage = L1.622 ac-ft

Unrouted Vol- : .000 ac-ft (.0008 of Inflow Vofume)

I
I
I
I
I
I
I

S/N: 021C01 62EIC4
I PondPack Ver. 09.00.077.00

I

Ti nmnn< Crnrrn

Time: 2:38 PM Date: 4/20/2006

I



Type. . , . Pond Routing Surunary Page 7.07

- 
Name.... BASIN1 OUT Tag: Dev 25 Event: 2c I'r

I Fil-e.... s:\301\22943\calcs\pondpack\BAsrN.PPvli
I Storm... TypeII 24hx Tag: Dev 25

LEVEL POOL ROUTING SUMMARY

HYG Dir = S:\301\22943\Calcs\pondpack\
fnflow HYG fi-le = work_pad.hyg - BASIN1 IN Dev 25
outflow HYG file = work_pad.hyg - BASIN1 oUT Dev 25

Pond Node Data = BASIN1
Pond volume Data = BASIN1
Pond outlet Data : outlet 1

No Infiltration

INITIAL CONDITIONS

Starting wS Elev : 63.70 ft
Sfartinn Volnme : 4.42I ac-ft
Starting outflo!, 00 cfs
Starting Infiltr. 00 cfs
Starting Total Qoul= .00 cfs
Time Increment 2000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inffow : L22.99 cfs at 12.2000 hrs
Peak outfLow = 24.58 cfs at 1"3.0000 hrs

Peak Efevation : 70.63 ft
Peak Storage : 12.085 ac-ft

MASS BALANCE (ac-ft)

+ Initial vol
+ HYG Vo1 IN
- Infiftration =

- HYG Vol OUT

- Retained Vol- =

I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I

4 .427
13.631-

.000
13 .628

4 .424

Unrouted Vol- = .000 ac-ft (.000% of Inflow Vofume)

S/N: 021C01 62ELC4
I PondPack Ver. 09.00.077.00

I

I

Ti mm^n e cr^rrn

Time: 2:38 PM Date: 4/20/2006



Type. . . . Pond Routing Sunnary Page ?.08

- 
Name..,. BASINI OUT Tag: Dev 50 f,v6nf1 $o rrr

I Fi1e.... s:\301\22943\calcs\pondpack\BASTN.PPw
I Storm... TypeII 24br Tag: Dev 50

LEVEL POOL ROUTING SUMMARY

HYG Dir = s:\301\22943\Calcs\pondpack\
Infl-ow HYG file = work_pad.hyg - BASINI IN Dev 50
outflow HYG file : work_pad.hyg - BASIN1 oUT Dev 50

Pond Node Data = BASIN1
Pond Volume Data = BASIN1
Pond outlet Data = outlet 1

No Infiltrati-on

INITIAL CONDITIONS

ef arl. i nd TnIq El p\/ = 63.?0 f te es! e+rrY

Starting Volume : 4.42L ac-ft
Starting Outflow 00 cfs
Starting Infj-ltr. = .00 cfs
ql-^rl-ind'i'^fal O^rrf= .00 CfS
Time fncrement 2000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inffow : 1,44.14 cfs at 12.2000 hrs
Peak Outflow = 46.19 cfs at 12.8000 hrs

Peak Elevation = '7I.02 ft
Peak Storage : 12.636 ac-ft

MASS BALANCE (ac-ft)

+ Initiaf vol
+ HYG Vof IN
- Infiltration =

- HYG Vol OUT

- Retained Vol =

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

4 .42L
r-6.010

.000
16.006

4 ,424

Unrouted Vol = -.000 ac-ft (.000% of Inffow Volume)

S /N : 02 1C0 1 62EIc4

- PondPack Ver. 09.00.077.00

I

I

Ti mmnn < crnrrn

Time:2:38 PM Date:4/20/2006
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Type.... Pond Routing Sunrnary Page 7.09
r Name.... BASIN1 OUT Tag: Dev100 Eventr 100 yr
I Fil-e.... s:\301\22943\calcs\pondpack\BASrN.pp!{
I Storm... TypeII 24hr Tag: Devl-0O

LEVEL POOL ROUTING SUMMARY

HYG Dir = S:\301\22943\calcs\pondpack\
Inflow HYG file : work_pad.hyg - BASINI- IN Dev100
outfl-ow HYG file : work_pad.hyg - BASINI- oUT Dev100

Pond Node Data = BASINI
Pond Volume Data : BASINI
Pond Outfet Data : Outl-et 1

No Infiltration

INITIAL CONDIT]ONS

Starting WS Elev : 63.70 ft
startino Volnme : 4.42I ac-ft
ql-:rl-ind Orrt-fl^w 00 CfS
st^rtino Tnfi Ifr. O0 cfs
Starting Totaf Qout= .00 cfs
Ti-me Increment 2000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = f65.37 cfs at 12.2000 hrs
Peak Outffow = '72.60 cfs at 12.6000 hrs

Peak Efevation : '7L.30 ft
Peak Storaqe = 13.053 ac-ft

I MASS BALANCE (AC-ft)
I
t + rnitiar- vor- = 4.42L

+ HYG Vol IN = 18.4f8
- Infiltration : .000

f - HYG Vof OUT : l-8.415
I - Retaj-ned Vol- = 4.424

Unrouted vol : .000 ac-ft (.000% of Inflow Volume)

I
I
I
I
I
I
I

S/N: 021C0162E1C4
I PondPack Ver. 09.00.077.00

I

Ti mm^n< Cr^rrh

Time: 2:38 PM Date: 4/20/2006

I



Appendix A

I 
rndex of Starting Page Numbers for ID Names

----- B -----
BASTN1 ... 5.01,, 'l .0L, '7.04, '7.05,

I 
, or 

ri 
oi '7.08, 7.oe

James City count. .. 2.0L

I "'i,.".-t...-u.0,.
----- T -----

I ]] T,'l__-_'o'' 
n o'

Watershed. . . 1.01

I
I
I
I
I
I
I
I
t
I
I
t
I

S/N: 021C01628IC4 Timmons Group
I PondPack Ver. 09.00.077.00 Time: 2:38 PM Date: 4/20/2006

I
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A.

Table 2

Worksheet for BMP Point System

STRUCTURAL BMP POINT ALLOCATION

BMP

Tvpr ,4'3

BMP Points

lo

Fraction of
Site Served

bv BMP
o qr.5. ".?LZs _

Weighted
BMP Points

q.6

Points for
Natural Open Space

l,r,

X

X

X

X

B.

TOTAL WEIGHTED STRUCTURAL BMP POINTS:

NATUML OPEN SPACE CREDIT

Natural
Open Space CreditFraction of Site

1,Ls %
(0.1 per 1%)

O.l5 uc l7o
@

X

X

TOTAL NATURAL OPEN SPACE CREDIT:

TOTAL WEIGHTED POINTS

1,1* + l,tl
Structural BMP Points Natural Open Space Points

l.{
c.

ll,o
Total

0 5tn leo' 10t,4ux
BN' FA.r ?2,7 ticus0t'5te 2

Opr-SrG B 5.A 4caal
_ __firdL D.l. ? 3t.5 4rres



I TIMMONS GROUP .,r"j..-
I 

YouR vlsloN ACHIEVED THRouGH ouns. t ' O -O
ESTIMATED POND VOLUME FOR CHANNEL PROTECTION

I Project: WILLIAMSBURG ELEMENTARY SCHOOL
|l Subarea Number: 1

- By: Chris Thompson

I Date: 41261200o

1-Year Storm 1U-Year Storm I 5U-Year Storm 10O-Year Storm

Qorl/Q;n 0.041 -PER APPENDIX B FIG. B.7

0.627
.Vs/Vr=O.683+ 

1 .43(Qo/Qi n )'-0.804(ao/Qi n)"

V", acre-ft 2.34 .Ys=(Vs/Vr)" q* A* (1 | 1 2)

Q;n, cfs 30.05

Qou1, cfs 1.23

t
I
I
I
I
I
I
I

I
I
I
I

I
I
I



I TIMMONS GROUP .."jr*
I 

YouR vlsloN ACHIEVED THRoUGH ouRs" o - @ -{D
I WORKSHEET FOR SCS GRAPHICAL PEAK DISCHARGE

I Project: WILLIAMSBURG ELEMENTARY SCHOOL
I Subarea Number: 1

By: Chris Thompson

I oate: 4t26t2ooo

Existing Conditions

I
I
I
I
I
I

Existing Project Data Summary
Drainaqe Area 12.5 acres 0.020 square mi
Runoff Curve Number 57.0
Time of Concentration 0.74 hours
Rainfall Distribution Assumed Tvpe ll

Storm 1 Storm 2 Storm 3 Storm 4
Freouencv vl 1

P, 24-hour rainfall ir 2.8

InitialAbstraction, l, ir 1.509

Compute lulP 0.54

Unit Peak Discharge, qu csm/ir 190

Runoff, q ir 0.19

Peak Discharge, Q cfs 0.70

r Proposed Conditions
I
- 

lD'^^^6^,I D*aiaa+ l.tara G"'$.

I
I
I
I
I
I
I
I

Proposed Project Data Summary
Drainaqe Area 38.5 acres 0.060 souare mi
Runoff Curve Number 81.0
Time of Concentration 0.59 hours
Rainfall Distribution Assumed Type ll

Storm 1 Storm 2 Storm 3 Storm 4
Frequencv vl 1

P. 24-hour rainfall ir 2.8
Initial Abstraction, lu ir 0.469

Compute lulP 0.17

Unit Peak Discharge, q, csm/in 430

Runoff, q ir 1.16

Peak Discharge, Q cfs 30.05



AapendixB: Technical Supporf for the Recommended Channel Protection Citeria
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Figurc 8.7: Detention Time vs. Discharge Rafios (Qo/Q|
(Source : Maryland &ormwater Desrgn Manu al, 1 997 )
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.Wtur-raaas 6ra a a,' 6 S . - WarEQ OuA Lrrr C-eu.s

-

6nP
WQU = Z"./rfu,n-

rY9, ' - 4rr'

W Qt/ = Z,l7 nc-rT =,Ct,

l.wtl 
= /,of n+-FTfe?

Yz eD = /,ot+ l,?-z= Zp
n1

@= + qT=3oH.g,
/!\ - l'OtfJ - toal,aoo= . Ll'l CFS

h -- Go . e3'- 58 .5O =

AcaEor,n= / 3 ilcest

?{ 5oo rr3

sw ft< = /ot, doe -t

z,tj '

UsE 7" optpr cE

/,zz AC-F| 4 5(.5o'
z.3o *c-n e. bo.G3'
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/z wEl*r=
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Peott

u
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k%no= O'b Ace€s

Q= g1AF= o.!|cps
4 = .oGZ $tz =

1.,3.'1"

Ce,+ss S-*te
w4u :n1
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TIMMONS GROUP
YOUR VISION ACHEIVED THROUGH OURS. .



Job EiIe: S: \301\22943\Calcs\pondpack\22943 PRE. PPW

Rhin Dir: S: \301\22943\Calcs\pondpack\

I JOB TITLE

I Proiect Date: 4/26/2006
eroJect Engineer: Timmons Group

Project Title: WJCC #8 El-ementary School
I Project Conments:
T
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I S/N: 021C01628LC4 Tirunons Group
I PondPack Ver. 09.00.077.00 Time: 8:30 AM Dalez 4/19/2006
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Type.... Master Network Summary
Name.... Watershed

I F1t-e.... s:\301-\22943\cat-cs\pondpack\22943 pRE.ppw

I
MASTER DESIGN STORM SUMMARY

Network Storm Col-l-ection: James City Count

Total
Depth Rainfall

Return Event in Type

Page L.01

t
I
I
t
I
I

RNF ID

Pre 1 2.8000 Synthetic Curve TypeII 24hr
Pre 2 3.5000 Synthetic Curve Typerl 24hr
Pre 10 5.8000 Synthetic Curve TypeII 24hr
PIe 25 6.4000 Synthetic Curve TypeII 24hr
Pre 50 1.2000 Synthetic Curve TypeII 24hx
Pre100 8.0000 Synthetic Curve TypeII 24hr

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node:Outfall; +Node=Diversion,' )
(Trun: HYG Truncation: Blank:None; L=Left; R=Rt; LR=Left&Rt)

I Node rD

Max
Return HYG Vo1 Qpeak Qpeak Max WSEL Pond Storage

Type Event ac-ft Trun hrs cfs ft ac-ft

*our 20 Jcr I .L9'7 12.6000 .56
r *oUT 20 JCT 2 .433 12.5000 l-.98
I *our 20 Jcr L0 I.621 L2.4000 11.14
I *ovr 20 Jcr 25 2.004 r2.4ooo L4.23

*our 20 Jcr 50 2.549 t 2.3500 t-8.63
*our 20 Jcr 100 3.L2'7 L2.3500 23.35

AREA L .L97 12.6000 .56
AREA 2 .433 12 .5000 1 . 98
AREA 10 L.62L 1-2.4000 11.14
AREA 25 2 .004 L2.4000 T4 .23
AREA 50 2.549 12.3s00 18.63
AREA 100 3.L2't 12.3500 23.35

I :#Br
PRE DA

I iii Bt

I
t
I
I
I
t

S /N : 021C01 6281'c4

- 
PondPack Ver. 09.00.077.00

I

Ti mm^na Cr^rrh

Time: 8:30 AM Date: 4/19/2O06

I



Type.... Design Storms
Nema .TrmFs Ci f v COUnt

File... . S:\301\22943\calcs\pondpack\
Titfe... Project Date: 4/26/2006

Project Engj-neer: Tirnmons Group
Project Title: WJcc #8 El-ementary Schoof

Project Comments:

DESIGN STORMS SUMMARY

Design Storm Fil-e,ID = ,fames City Count

Storm Tag Name =Pre 1

Page 2.01

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Data Type, File, ID : Synthetic Storm
Storm Frequency : 1 yr ,/
Total Rainfall Depth= 2.8000 in -/
Duration Multiplier = 1

Resulting Duration : 24.0000 hrs
Resulting Start Time: .0000 hrs Step=

Storm Tag Name = Pre 2

TypeIr 24hr

1000 hrs End: 24.0000 hrs

Data Type, Fife, ID = Synthetic st"g{ TypeII 24hr
Storm Frequency = 2 yr ./
Total Rainfalf Depth= 3.5000 in
Durati-on Multiplier = 1

Resulting Duration = 24.0000 hrs
Resulting Start Time= .0000 hrs Step= 1000 hrs End: 24.0000 hrs

Storm Tag Name = Pre 10

Data Type, Fil-e, ID = Synthetic Storm /, TypeII 24hr
Storm Frequency : L0 yr ,/Total Rainfall- Depth: 5.8000 in ,-/
Duration Multiplier = L

Resulting Duration = 24.0000 hrs
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

Storm Tag Name = Pre 25

Data Type, Fife, ID = Synthetic S

Storm Frequency = 25 yr
Total Rainfall Depth= 6.4000 in
Duration Multiplier : 1

Resultinq Duration : 24.0000 hrs
Resulti-ng Start Time= .0000 hrs

Storm Tag Name = Pre 50

tor m TypeII 24hr

Step: .1000 hrs End= 24.0000 hrs

Data Type, File, fD = Synthetic Storm TypelI 24hr
Storm Frequency : 50 yr ./
Total Rainfaff Depth= 7.2000 in /
Duration Multiplier = 1

ResuJ-ti-ng Duration : 24.0000 hrs
Resulting Start Time: .0000 hrs Step= .l-000 hrs End= 24.0000 hrs

S/N: 021C0162ELC4 Tinmons Group
PondPack Ver. 09.00.077.00 Time: I :30 AM Date,.4/L9/2006



Type.... Design Storms
Name..., James City Count

I File.... s:\301\22943\calcs\pondpack\r Title... Proiect Date: 4/26/2006

Page 2.02

I
I Deslgn storm Er-l-e, rD =

I

Dr^ia^t rhdina6r. Ti--^-- ^-^'--rrwJcLL rlr9rrrsE!. rr{ulrurrJ uruuy
pr^ic.f Tifla. w.Taa +R Elpmenj-ar\/ q.hool

Project Conments:

DESIGN STORMS SUMMARY

James City Count

Storm Taq Name : Prel-OO
I

I 3i5?.'ili!;":i:;' '" : ;r;'l:"'y'^ rvperr 24hr

Total Rainfafl Depth= 8.0000 in
I Duration Multiplier = 1

I Resulting Duration = 24,0000 hrs
I Resufting Start Time: .0000 hrs Step= .1000 hrs End= 24.0000 hrs

I
I
t
I
I
I
I
I
I
I
I
I

S/N:021C0162EtC4

- 
PondPack Ver. 09.00.077.00

I

Timmnn< crnrrn

Time: 8:30 AM Date: 4/L9/2006

I



Type. . . . Tc Cal-cs Page 3.01
Name.... PRE DA 1

I Fi1e.... S:\301\22943\Calcs\pondpack\22943_PRE.PPW

:::::::::::::::::3::3:::::::::::::3:::::::::::::::::::::::::!:::::::::::
I rrME oF CoNCENTRATToN cALcULAToR
Ir
I

Segment #1: Tc: TR-55 Sheet

I Mannings n .2400
I Hydraulic Length 300.00 ftf 2vx, 24hr P 3.5000 1n

.013300 ftlft

I Avg.velocit y .13 ftlsec
I

Sesment #1 Time: .6447 hrs

I Segment #2r Tc: TR-55 Shallow

Hydraulic Length 405.00 ft

I ;i;::". .015000 ftlft

Avg. Vel-ocity 1- . 98 f t/sec

I Segment #2 Time: .0569 hrs

Segment #3: Tc: TR-55 Shallow

I Hydraufic Length 389.00 ft
I siope .o33ooo ftlft

unpaved

f Avg.vefocity 2.93 ftlsec
I Segment +3 Time: .0369 hrs

I
I
I
I
I
I
I

S /N : 02 1C0 I 6281.C4

I 

PondPack ver. 0e.00.077.00

t

Totaf Tc: .7385 hrs

Tirnmons Group
Time: 8:30 AM DaEe: 4/19/2006



I

Type.... Tc Calcs
Name.... PRE DA 1

I Ei1e.... S:\301\22943\Calcs\pondpack\22943_PRE.PPW
I

Page 3. 02

Tc Equations used...

==== scs TR-55 Sheet Flow ==:===

I Tc = (.007 * ((n * Lf)**0.8)) / l(P**.5) * (Sf**.4))

, Where: Tc = Time of concentrati.on, hrs
n = Mann.ings n

r i' r ;;:: liil7'krl'.eprh, i.nches
Sf : Slope, %

I ::=: SCS TR-55 Shaflow Concentrated Fl-ow

Unpaved surface:
I v:16.1345*(sf**0.5)

I Paved surface:
v = 20,3282 * (sf**O.5)

I Tc : (Lf / vl / (36O0sec/hr)
I

Where: V :Velocity, ftlsec
Sf = Sfoper ftlft
Tc = Time of concentration, hrs

I Lf : Elow length, ft

r

I

I

I

I

-I

I

r

I
S/N: 02lCO162ELC4

I 

PondPack ver. 0e.00.077.00

I

Tinnons Group
Time: 8:30 AM Date: 4/L9/2006



Type. . . . Runoff CN-Area Page 4.01-
Name.... PRE DA 1

I Fil-e.... S:\301\22943\Cal-cs\pondpack\22943_PRE.PPW

RUNOFF CURVE NUMBER DATA

-r
Impe rvious

Area Adjustment Adjusted
cN acres tC %UC cN

I
Soif /Surface Description

I B sorr, wooDs

I c sorl, wooDs
55 1 0.700
10 1.800

55.00
70.00

51 . L6 (5'7 )

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

S /N : 021C01- 62ELC4

I 

PondPack ver. 0e.00.077.00

I

)"lh Pnf*ryr

T.lnmons Group
Time: 8:30 AM Date: 4/19/2006



Type.
Name.
! 1l.e.

K

KS

I i''',
qp

I
I
t
I
I
I
I
I
I

I
I
I
I
I
I
t
I
I

SCS UNIT HYDROGRAPH METHOD
(Computationaf Notes)

DEFINIT]ON OF TERMS: ---------

At = Totaf area (acres): At = Ai+Ap
Ai : Tmnar\r'i /:-rae l

Ap : Pervious area (acres)
CNi = Runoff curve number for impervious area
/'NIn : Plrn^f f crrrrrc nrrmhcr for nerrzi OUS afea
fl,oss : f ]-oss constant infiltration (depth/time)
gKs : Saturated Hydraufic Conductivity (depth/time)
Md : Vol-umetric Moisture Deficit
Psi : CapiLlary Suction (fength)
hK = Horton Infil-tration Decay Rate (tine^-1")
fo : Ini-tial Infil,tration Rate (depth/time)
fc : Ultimate(capacity)Infiltration Rate (depth/time)
Ia = Initial Abstraction (length)
dt = computational- increment (duration of unit excess rainfaff)

oefault dt is smallest val-ue of 0.1-333Tc, rtm, and th
(Smal1est dt is then adjusted to match up with Tp)

UDdt : User specified override computational main time increment
(onl-y used if UDdt is :> .1333Tc)

D(t) = Point on distribution curve (fraction of P) for time step t

Unj-t Hyd. Equations

s : \30 L \22 94 3 \CaJ-cs\pondpack\22 94 3_PRE. PPW

Page 5 .01

: 2 / lL + (TrlTp)): defauft K = 0.75: (for TrlTp = L,61l
: Hydrograph shape factor
: Unit Conversions * K:
= 1(lhr,z3600sec) * lLft/1.2i^) * ((5280ft)**2/sq.mi)) * K

Default Ks = 645.333 * O.'75 : 484

: Lag time from center of excess runoff (dt) to Tp: Lag = 6.6t.
- T^+-r h16^ihi f-tsi 

^n 
dahfh i nahaqyrsurPrLaLrvrr qlPurr,

: Accumulated rai-nfal-l at time step t
: lncrementaf rainfaff at time step t

Peak discharge (cfs) for Lin. runoff, for thr, for L sq.mi.
(Ks * A * Q) ,/ tp (where Q: l-in. runoff, A:sq.mi.)
Unit hydrograph ordinate (cfs) at time step t
Einal hydrograph ordinate (cfs) at time step t
Accumu.lated runoff (inches) at time step t for j-mpervious area
Accumulated runoff (inches) at time step t for pervious area
Incremental- runoff (inches) at time step t for impervious area
Incremental- runoff (inches) at time step t for pervious area
Incremental- weighted total runoff (inches)
Time increment for rainfall table
S for inpervious area: Si: (1-000,/CNi) - 10
S for pervious area: Sp : (1000/CNp) - 10
Time step (row) number
Time of concentration
Time (hrs) of entire unit hydrograph: Tb = Tp + Tr
Time (hrs) to peak of a unit hydrograph: Tp = (dtl2) + r,ag
Time (hrs) of receding limb of unit hydrograph: Tr = ratio of Tp

ou (t) I
Q (t)

Rap(t):
pi i /f \=

Rtm
5.1

Sp

ry

S /N : 02 1C0 1 62EIc4
PondPack Ver. 09 . 00 . 077 . 00

Timmons Group
Time: 8:30 AM Date:4/L9/2006



Type.... Unit Hyd. Eguations Page 5.02
Name. . . .

I Fi1e.... S:\301\22943\Calcs\pondpack\22943_PRE.PPW
I
- 

SCS UNIT HYDROGRAPH METHOD
(computatj-onal Notes)

r PRECTPTTATToN: -------
Column (L): Time for time step t

I Column (2): D(t) : Point on distributj.on curve for tine step t
f Col-umn (3): Pi(t) : Pa(t) - Pa(t-1): CoI. (4) - Preceding co]. (4)

I Column (4): Pa(t) = D(t) x P: Col. (2) x P

PERVIOUS AREA RUNOFF (using SCS Runoff CN Method)
CoLumn (5): Rap(t) = Accumul-ated pervious runoff for time step t

If (Pa(t) is <= O.2Sp) then use: Rap(t) = 0.0
If (Pa(t) is > 0.2Sp) then use:

Rap(t) : (Co1. (4)-0.25p)**2 / (Col- (4)+0.8Sp)

Cofumn (6): Rip(t) : Incremental. pervious runoff for time step t
Rip (t) : nap (t) - Rap (t-1)
Rip(t) = CoI. (5) for current row - Col-. (5) for preceding row.

]MPERV]OUS AREA RUNOFF

Cofumn (7 & 8),.. Did not specify Lo use impervious areas.

INCREMENTAL WE]GHTED RUNOFF:
Column (9) : R(t) = (Ap/At) x Rip(t) + (AilAt) x Rj-j- (t)

R(t) : (Ap/At) x Cof. (6) + (AilAt) x co]. (8)

SCS UNIT HYDROGRAPH METHOD:
Column (10): Q(t) is computed with the SCS unit hydrograph method

using RO and ouo.

Ti mm^nc Cr^rrn

Time: B:30 AM Date: 4/19/2006

I
I
I
I
I
I
I
I
I
t
I
I
I
I

S/N: 021C01628IC4

- PondPack Ver. 09.00.077.00

I

I
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Type.... Unit Hyd. Surnnary Page 5.03
I Name, . . , PRE DA 1 Tag: Pre I Event: 1 yr
I FiLe.... s:\301\22943\Calcs\pondpack\22943_PRE.PPW
I Storm... TypeII 24hr Tag: Pre 1

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1 year storm
Duration : 24.0000 hrs Rain Depth = 2.8000 in
Rai-n Di.r = S:\301-\22943\calcs\pondpack\
Rain Eife -ID = - TypeII 24hr
IIni1- H\r.l'l\rna = nafauft CUfVilineaf
HYG Dir = S:\301\22943\CaIcs\pondpack\
HYG Fil-e - ID = work_pad.hyg - PRE DA 1 Pre I
Tc = .7385 hrs
Drainage Area = 12.500 acres Runoff CN= 57

Computationaf Time Increment : .09847 hrs
Computed Peak Time = L2.6045 hrs
Computed Peak Flow 56 cfs

Time Increment for HYG File 0500 hrs
Peak Ti mc. Tnftrrnol ateri Orrfnrrf = 1 2 - 6000 hrs
Peak Ffow, Interpolated Output 56 cfs

DRAINAGE AREA

ID:PRE DA 1

CN=57
Area : 12.500 acres
S = 7.5439 in
0.2S = 1.5088 in

Cumu.Iative Runoff

ftYG vo-Lume...

.l-887 in
.19'7 ac-ft

.197 ac-ft (area under HYG curve)

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

Time Concentration, Tc : .73855 hrs (ID: PRE DA 1)
Computational- lncr, Tm = .0984'7 hrs = 0.20000 Tp

Unit Hyd. Shape Eactor = 483.432 (3'7.46% under rising limb)
K: 483.43/645.333, K= .7491 (atso, K=2/(1+(Tr,/Tp))
Receding/Rising, TrlTp = 1.6698 (sofved from K : .'l49Il

Unit Peak, qP : 19.18 cfs
Unit peak time Tp = .49236 hrs
Unit receding J-imb, Ta = 1.96945 hrs
Total unit time, Tb = 2.46L82 hrs

I

r
S/N: 021C0L62EIC4 Tirunons Group

I PondPack Ver. 09.00.077.00 Time: 8:30 AM

I

I
I

Date:4/19/2006



Type.... Unit Hyd. Summary Page 5.04

- 
Name.... PRE DA 1 Tag: Pre 2 Event: ' \'r

I Fil-e.... s:\301\22943\Cal-cs\pondpack\22943_PRE.PPW
I Storm... TypeII 24hx Tag: Pre 2

SCS UNIT HYDROGRAPH METHOD

STORM EVENTT 2 year storm
Duration : 24.0000 hrs Rain Depth : 3.5000 in
RainDir =S:\301-\22943\Calcs\pondpack\
Kal_n Fare --LD = - r'yperr z4nr
Unit Hyd Type = Defaul-t Curvil-inear
HYG Dir = S:\301\22943\CaIcs\pondpack\
HYG Fife - ID = work_pad,hyg - PRE DA L Pre 2

Tc = .7385 hrs
Drainase Area : l-2.500 acres Runoff CN= 57

Computational- Time Increment = .09847 hrs
Computed Peak Time : 1,2.5060 hrs
Computed Peak Fl-ow = 1.98 cfs

Time Increment for HYG Fil-e 0500 hrs
Peak Time, Interpolated Output = t2.5000 hrs
Peak Ffow, Interpofated Output : 1.98 cfs

DRAINAGE AREA

ID:PRE DA 1

cN : 5'7

Area = l-2.500 acres
s : 7.5439 in
O.25 = 1.5088 in

Cumul-ative Runoff

HYG VO-LUme...

.4158 in
.433 ac-ft

.433 ac-ft (area under HYG curve)

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

Time Concentration, Tc = .73855 hrs (ID: PRE DA 1)
Computationaf Incr, Tm = .09847 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K : 483,43/645.333, K = .749L (also, K : 2/ (1+(TrlTp) )

Receding/Rising, TrlTp : L.6698 (solved from K : .'749L)

Unit Peak, qP = 19.18 cfs
Unit peak time Tp = .49236 hrs
Unit receding limb, Tr = 1.96945 hrs
Total unit time, Tb = 2.46182 hrs

I
I
I
I
t
t
I
I
I
I
I
I
I
I
t
I

S/N: 021-C01628LC4

I PondPack ver. 09.00.077.00

I

I

Ti mm^n< Cr^rrn

Time: 8:30 AM DaLe: 4/L9/2006



Type.... Unit Hyd. Sunnary Page 5.05
I Name.... PRE DA 1 Tag: Pre L0 Event: 10 yr
I Fife.... s:\301-\22943\cal-cs\pondpack\22943_PRE.PPW
I Storm... TypeII 24hr Tag: Pre 10

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 10 year storm
Duration = 24.0000 hrs Rain Depth = 5.8000 in
RainDir =S:\301\22943\Calcs\pondpack\
Kal-n tJ_-Le -t-u = - 1ype11 z4nr
Unit Hyd Type = Default Curvilinear
HYG Dir = S:\301-\22943\cal-cs\pondpack\
HYG FiIe - ID = work-pad.hyg - PRE 

-pe 
t pre tO

Tc = .7385 hrs
Drainaqe Area = 12.500 acres Runoff CN= 57

Computational Time Increment = .09847 hrs
Computed Peak Time = L2.4076 hrs
Computed Peak Flow = 11.16 cfs

Time fncrement for HYc F1le 0500 hrs
Pc^k Ti me - TntFrnnl at-ecl Oufnut = 1 2 - 4000 hrs
Peak Elow, Interpol-ated Output : 11.l-4 cfs

DRAINAGE AREA

ID:PRE DA 1

CN=57
Area : l-2.500 acres
5 = /.54Jv rn
0.2s : l-.5088 in

Cumulative Runoff

HYG Vo]ume. . .

1.5559 in
L.62L ac-ft

1".62L ac-ft (area under HYG curve)

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

Time Concentration, Tc : .73855 hrs (ID: PRE DA 1)
Computationaf Incr, Tm = .09841 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (31.462 under rising linb)
K = 483.43/645.333, K = .7491 (afso, K : 2/ (1+(TrlTp) )

Receding/Rising, TrlTp : 1.6698 (solved from K = .1491)

Unit peak, qp = 19.18 cfs
Unit peak time Tp : .49236 hrs
Unit recedj-ng limb, Tr : 1.96945 hrs
Total unit time, Tb : 2.46L82 hrs

S/N: 021C01628Lc4
PondPack Ver. 09.00.077.00

I
t
I
I
I
I
I
I
I
I
I
t
I
I
I
I

I

Timmons Group
Time: 8:30 AM Date..4/19/2006



Type.... Unit Hyd. Surunary
Name.,.. PRE DA L Taq: Pre 25
Fil-e. . . . S: \301\22943\cal-cs\pondpack\22943 PRE.PPIIT

Storm... TypeII 24hr Tag: Pre 25

SCS UNIT HYDROGRAPH METHOD

Page 5.06
F\rani. ?q rrr

I
I
t
I
I
I
t
I
t
I
I
I
I
I
I
I
I
I
I

STORM EVENT: 25
Duration
Rain Dir
Ra.rn t1_Le -IIJ =
Unit Hyd Type =
HYG DJ-r
HYG File - ID =

Drainage Area =

year srorm
24.0000 hrs Rrin Dcnfh = 6.4000 in
S : \301 \22 943\Calcs\pondpack\
- TypeII 24hr

Default Curvil-inear
S : \301 \22943\Calcs\pondpack\
work_pad.hyg - PRE DA 1 Pre 25
.7385 hrs
12.500 acres Runoff CN= 57

Computational- Time Increment
Computed Peak Time
Computed Peak Ffow

Time Increment for HYG FiIe
D6.L Tima Thf arh^l rf ad nrr+nr1fs vqLyqe

Peak Flow, Interpolated Output

.09847 hrs
L2.4016 h,rs

L4.24 cf s

.0500 hrs
12.4000 hrs

14.23 cfs

DRAINAGE AREA

ID:PRE DA I
^rr - tr?

Area = 12.500 acres
S = 7.5439 in
0.25 = 1,5088 in

Cumulative Runoff

HYG VO-LUMC.

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

Time Concentration, Tc :
Computational Incr, Tm =

Unit Hyd. Shape Factor =
K: 483.43/645.333, K =
Receorng/ Kr_sang, r'rl 1p :

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

L.9239 in
2.004 ac-ft

2.004 ac-ft (area under HYG curve)

.73855 hrs (ID: PRE DA 1)

.09841 hrs = 0.20000 Tp

483.432 (31.46% under rj-sing limb)
.7491 (a1so , K = 2/ (1+ (Tr,zTp) )

1-.6698 (sofved from K = .149I\

19.18 cfs
.49236 hrs

1.96945 hrs
2.46L82 l:xs

S/N: 021C0162ELC4
PondPack Ver. 09.00.077.00

Timmons Group
Time: 8:30 AM Date.4/19/2006



Type..,. Unit Hyd. Surnnary Page 5.07
r Name.... PRE DA l- Tag: Pre 50 Event: 50 yr
I Fi1e.... s:\301\22943\ca1cs\pondpack\22943_PRE.PPW
I Storm... TypeII 24hr Tag: Pre 50

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 50 year storm
Duration = 24.0000 hrs Rain Depth = 7.2000 in
RainDir =S:\301\22943\Calcs\pondpack\
Rarn tfre -rD = - rypell zqnt
Unit Hyd Type = Defaul-t Curvilinear
HYG Dir = S:\301-\22943\Calcs\pondpack\
HYG Fil-e - ID = work_pad.hyg - PRE DA L Pre 50
Tc : .7385 hrs
Drainase Area : 12.500 acres Runoff CN= 57

Computational Time Increment : .09847 hrs
Computed Peak Time = 12.3091 hrs
Computed Peak Fl-ow = 18.65 cfs

Time Increment for HYG Fll-e 0500 hrs
pA^L Tima Tnfcrn^lafe.i a)nfnrrt = 1). i500 hfS
Peak Fl-ow, Interpol-ated output : 18.63 cfs

DRAINAGE AREA

ID:PRE DA 1

Area : 12.500 acres
s : 7.5439 in
0.2s : l-.5088 in

Cumulative Runoff

I
I
I
I
I
I
I
t
I
I
I
I
I
I
T

I

HYG VO,LUme...

2 .44'13 in
2.549 ac-ft

) \A.Q aa-f1- /ara^ rrn.lor I{YG crrr\re\

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

Time concentration, Tc = .73855 hrs (ID: PRE DA 1)
Computationaf Incr, Tm = .0984'7 hrs : 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K= 483.43/645.333, K= .7491 (also, K=2/(1+(rrlrp))
neceding/Risinq, TrlTp : l-.6698 (sofved from K : .'749L)

Unit Peak' qP = 19.18 cfs
Unit peak time Tp = .49236 hrs
Unit receding 1imb, Tr : 1.96945 hrs
Total unit time', Tb : 2.46L82 hrs

S/N:021C0162E1.C4
PondPack Ver. 09.00.077.00

I

Tirunons Group
Time: 8:30 AM Datez 4/L9/2006



Type.... Unit Hyd. Surunary
Name.... PRE DA L Tag: Prel-oo
Fj-l-e. . . . S: \301\22943\Cal-cs\pondpack\22943 PRE.PPW
Storm,.. TypeII 24}ix Tag: Pre100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm
Duration = 24.0000 hrs
t{aln IJ].r = S : \301\22943\Calcs\pondpack\
Ka].n lIre -rD = - r'ypel] z4nY
Unit Hyd Type : Default Curvil-inear
HYG Dir = S:\301\22943\CaIcs\pondpack\
HYG File - ID = work_pad.hyg - PRE DA 1 PreLoo
Tc : .7385 hrs
Drainage Area : 12.500 acres Runoff CN= 57

Page 5.08
Event: 100 yr

I
T

I
I
I
I
t
I
I
I
I
I
I
I
t
I
T

t
I

Rain Depth = 8.0000 in

Computational Time Increment
c^n^rlfaA Da.L Tim6

Computed Peak FIow

Time Increment for HYG FiIe
Peak Time, Interpolated Output
Peak Flow, Interpolated Output

.09847 hrs
12.3091 hrs

23.43 cfs

.0500 hrs
12.3500 hrs

23.35 cfs

DRAINAGE AREA

ID3PRE DA I
CN=57
Area = 12.500 acres
s : /.54Jv rn
0,2s : 1.5088 in

Cumulative Runoff

3.0022 in
3.L2'7 ac-ft

HYG Volume... 3.1"2'7 ac-ft (area under HYG curve)

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

rr-i r -^^1-urrr L yca^'

Unit peak time

Time Concentratlon, Tc =
Computationaf Incr, Tm =

Unit Hyd. Shape Factor =
K= 483.43/645.333, K=
Receoang/Kr_sl-ng, r'rl r'p =

.73855 hrs (ID: PRE DA 1)

.0984'7 hrs : 0.20000 Tp

483.432 (3'7.462 under rising lirnb)
.7491 (al-so, K = 2/ (1+(TrlTp))

1.6698 (sofved from K : .'l49Ll

19.18 cfs
.49236 }lrs

1.96945 hrs
2.46L82 hrs

qp

S/N: 02lC01628LC4
PondPack Ver. 09.00.077.00

Unit receding limb, Tr
Total unit time, Tb

Tirnmons croup
Time: 8:30 AM Date: 4/1.9/2006



Appendix A

I 
Index of Starting Page Numbers for ID Names

----- J -----
,James City Count. .. 2..0L

I ,-"-"^"...-r.ot, 4.01, s.03, s.04,
5 . 0 5 , 5 . 0 6 , 5 . 0 7 , 5 . 0 8

I ;;;";";";...-,.0,

I
I
I
t
I
I
t
t
I
T

I
t
I
I

S/N: 021C0162ELC4 Tinmons Group
I PondPack Ver. 09.00.077.00 Time: 8:30 AM DaEel 4/L9/2006

I
I
I
t



TIMMONS GROUP
YOUR YISION ACHEIVEO THROUGH OURS. .



lon lire : S : \301\22943\calcs\pondpack\22943-POSr. PPw

Rain Dir: S: \301\22943\Calcs\pondpack\

I ========;;;=;;;;;=========

Poo, - N.,*o pme^)T f/oolt-

I Project Datez 4/26/2006
Project Engineer: Tiruftons Group

I "..;::1"::J::i:: 
'"'" #8 Elementarv school

I
I
t
I
I
I
I
I
I
I
I
I
I
I
I :iil"::lt9:::tl;ir.. o7T . o0 

rimmons 
"'o'or,-*": 3:46 pM Date, 4/2-t /2006

I
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Table of Contents

S /N : 02 LCO 1 628LC4
PondPack Ver. 09.00.077.00
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Watershed. Master Network Sunmary L.01
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Timmons Group
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*********************** POND ROUTING ***********************

BASIN1 .... Pond E-V-Q Table 7.01

BASIN1 OUT DEV 1

Pond Routing Sumnary '7.04
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Pond Routing Summary 7.05

BASINI- OUT Dev 1-0
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BASINI- oUT Dev 25
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BASINI OUT Dev100
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Date: 4/27 /2006



Type.
Name.
! r-Le.

Master Network Sunmary
Watershed
S : \30 1 \2 2 94 3 \Ca1cs \pondpack\22 94 3_POST . PPW

MASTER DESIGN STORM SUMMARY

Page 1 .01

I
I
I
I
I
I
I
I

Network Storm

Return Event

col-l-ection:

'rofar
Depth
in

James City Count

Ralnfaff
Type RNF ID

Dev 1

Dev z
Dev 10
Dev z3
Dev 50
Devl 00

Curve
Curve
Curve
Curve
Curve
Curve

t annn cirnf haf i -vfr^er^ve4v

? Rnnn qrrhthafi^etrrerrvv4e
q annn crrnfhafi n
6 4Onn (rrnl-hel-ic
'7 t|'no. crrnf haf i n
a nnnn errnfhafi a

TypeII 2Ahx
TlrnATT )Ahr

ryPsrJ

TypeII 2Alir

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

( *Node=Outfaf 1; +Node=Diversion; )

(Trun: HYG Truncation: Bl_ank=56ns,. L=Left,. R=Rt; LR=Left&Rt)

Node ID Type
Return
Event

Qpeak
hrs

Opeak
cfs

HYG Vol
ac-ft Trun

Max
Max WSEL Pond Storage

ft ac-ft

?;22
2,?21
<L2.86
> 2e.5e

I
I
I
I
I
I
I
I
I
I
I

BAS IN].
BASINl
BAS IN1
BASINl
BASIN]-
BASINl

BASINl
BASTNl
BASINl
BASINl,
BAS IN1
BAS IN1

IN POND

IN POND
IN POND
IN POND
IN POND
IN POND

OUT POND
OUT POND
OUT POND

OUT POND

OUT POND

OUT POND

3.126
5.480

11.874
IJ.OJI

16.010
18.418

3.720
5.4'1 4

r1.868
L3 .626
1_6.004
l_8.413

12.2000
L2.2000
L2.2000
],2.2000
12.2000
12.2000

24.2000
18.6000
t-3.8000
13.8000
13.8000
13 .2000

JZ. Za
48.65

t0't .2L
122.99
L44.L4
-Lb).J/

1

2

10
25
50

100

1

2
1-0

25
50

100

63,'7L 4.426
64.'71- 5.283
61 .83 8.4'71
68.75 9.581
69. 95 1l-.130
70.53 11.943

S/N: 021C01628LC4
PondPack Ver. 09.00.077.00

Tirrunons Group
3:46 PM Date:. 4/2'7 /2006



Type. . . . Master Network Sunmary Page 1.02
Name.... Watershed

I Fire.... s:\301\22943\Calcs\pondpack\22943_POST.PPW
I

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

I (*Node=Outfa1l; +Node=Diversion; )

I (Trun: HyG Truncation: Bl_ank=5ens,. L:Left; R=Rt,. LR=Left&Rt)

I Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage

Node ID Tvpe Event ac-ft Trun hrs cfs ft ac-ft

I
I

*our 20
*our 20
*ouT 20
*our 20
*our 20
*our 20

JCr L 3.120 24,2000 .54
JCT 2 5.414 18.6000 L.82
JCr l-0 11.868 13.8000 9.94
Jcr 25 13.626 13.8000 11.34
JCr 50 16.004 13.8000 L2.86
JCr 100 18.413 13.2000 29.59

TO BASTN1 AREA L 3.'726 L2.2000 32.25

I ;B ;i:ili iffii :o ,i:39? ii tl'i.j' ,t1 i?
t ro BASTN1 AREA 25 13.631 L2.2000 t22.99

TO BASTN1 AREA 50 16.010 L2.2000 L44.L4
r TO BASIN1 AREA 100 18.418 I2.20O0 165.37

I

r

I

I

I

I

I

I

I

I

I
S/N: 021C0L62ELC4
PondPack Ver. 09.00.077 .00

I

I

Timm^nc cr^rrh

Time: 3:46 PM Date: 4/2'7 /2006



Type.... Design Storms Page 2.01
Name.... James City Count

r ri I 6 S: \301\22943\Calcs\pondpack\I TitIe... Project Date: 4/26/20O6
Project Engineer: Timmons Group

I Project Title: WJCC #8 E.l-ementary School
Dr^i6-f a^mm6ntc.I

DESIGN STORMS SUMMARY

Design Storm Fife,ID = .lames City Count

qf^rm T.d llrma : DeV 1

Data Type, Fife, ID = Synthetic Storm TypelI 24hx
StormFrequency :1yr
Total Rainfall Depth= 2.8000 in
Duration Multiplier = 1

Resulting Duration = 24.0000 hrs
Resultj-ng Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

Storm Tao Name = Dev 2

Data Typef Fil-e, ID = Synthetic Storm TypelI 24hx
StormFrequency :2yx
Total- Rainfall Depth= 3.5000 in
Duratj-on Multiplier : 1

Resulting Duration = 24.0000 hrs
Resulting Start Time: .0000 hrs Step= .l-000 hrs End: 24.0000 hrs

Storm Tag Name = Dev 10

Data Type, Fife, ID : Synthetic Storm TypelI 24hr
Storm Frequency = 10 yr
Total Rainfall- Depth= 5.8000 in
Duration Multiplier = 1

Resulting Duration : 24.0000 hrs
Resulting Start Time: .0000 hrs Step= .1000 hrs End= 24.0000 hrs

Storm Taq Name = Dev 25

Data Type, Fi1e, ID : Synthetic Storm TypeII 24hr
Storm Frequency = 25 yr
Total- Rainfall Depth: 6.4000 in
Duratj-on Multiplier : I
Resulting Duration = 24.0000 hrs
Resulting Start Time= .0000 hrs Step= .1000 hrs End: 24.0000 hrs

Storm Tag Name : Dev 50

Data Type, File, ID : Synthetic Storm TypelI 24hr
Storm Frequency = 50 yr
Totaf Rainfall Depth: 7.2000 in
Duration Multiplier = 1

Resulting Duration : 24.0000 hrs
Resulting Start Time= .0000 hrs Step= .1000 hrs End: 24.0000 hrs

t
I
I
t
I
I
I
I
T

I
I
t
I
I
I

S/N: 02lC01 62ELC4

I 

PondPack ver. 0e.00.077.00

I

Tirnmons Group
Time: 3:46 PM Date:. 4/2'7 /2006



Type.... Design Storms
Name.... James City Count

I Fi1e.... s:\301\22943\carcs\pondpack\
- Titl-e... Proiect Date:, 4/26/2006

Page 2.02

I
Dr^io^f trnainoor. Timm^n< /:r^rrn

Project Title: WJCC #8 Efementary School
Proiect Comments:

DES]GN STORMS SUMMARY

I Design Storm Eile,ID : James City Countr
I

I Data Type, Fil-e, ID = Synthetic Storm TypeII 24hr
r Storm Frequency = 100 yr

Total Rainfall- Depth= 8.0000 in
I Duration Multiplier = 1

f Resulting Duration = 24.0000 hrs
f Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

Storm Tag Name = Dev100

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

S/N:021C016287C4

I 

PondPack Ver. 0e.00.077.00

I

Tirunons Group
Time:3:46 PM Date:4/2'7/2006



Type. . . . Tc Cal-cs Page 3.0L
Name.... TO BASIN1

I File. . . . S: \301\22943\Calcs\pondpack\22943_POST. PPW

:::::::::::::::::::::::: l::::::::::::::::::::::::::3:::::3:::::::3::::::
I rrME oE coNcENTRATToN cALCULAToR
II

I
Segment #1-: Tc: TR-55 Sheet

I Mannings n .2400
I Hydraulic Length 250.00 ftI 2yr, 2ahx P 3.5000 in

Slope .025000 ftlft

I Avg.Vel-ocity .L6 ft/secr
Seqment *L Time: .4329 hrs

f Segment #2: Tcr TR-55 Shallow
I

Hydraulic Length 342.00 tt
I Slope .010000 ft,/ft
I Unpaved
I

Avg.Velocj-ty 1.61 ftlsec

Seoment #3: Tc: User Defined

segment #3 Time: .1000 hrsI
I
I
I
I
I
I
t
I

S/N: 021c016281.C4

I 

PondPack ver. 09.00.077.00

I

Total Tc: .5918 hrs

Timmons Group
Time: 3:46 PM Date: 4/2'l /20O6



I

Type.... Tc calcs Page 3.02
Name.... TO BASIN1

I Fil-e.... s:\301\22943\Calcs\pondpack\22943_POST.PPW

T. tr^rrrf i nn< rreod

I Tc : Value entered by user

- Where: Tc = Time of concentration

I ==== scs rR-55 sheet Frow =:=:=:

I Tc = (.007 * ((n * Lf)**0.8)) / ((P**.5) * (Sf**.4))

f Where: Tc : Time of concentration, hrs
n = Mannind< n
Lf = Flow lenqth, ft
P = 2yr, 24hr Rain depth, inches

I Sf : slope, %

- ==== SCS TR-55 Shallow Concentrated Flow

I unpaved surface:
V :16.1-345 * (Sf**0.5)

I Paved surface:
I v =20.3282* (Sf**0.5)
I

Tc= (Lf /v\ / (3600sec/hr)

I Where: V = Vel-ocity, ftlsec
I sf = slope, ftlft

Tc = Time of concentration, hrs
Lf = Ffow length, ft

I

I

r

I

I

I

I

I

I
S/N: O2IC0I"62EIC4 Timmons Group
PondPack Ver. 09.00.077.00 Ti-me: 3:46 PM Datet 4/2'7 /2006

I

I



I
Type.... Runoff CN-Area
Name.... TO BASIN1

Fi1e. . . . S: \301-\22943\Cal-cs\pondpack\22943 PoST.PPW

Page 4 . 01-

RUNOFF CURVE NUMBER DATA
I

-

CN
I
I
I
I
t
I
t
I
I
I
I
I
I
I
I
I
I

SoiI/Surface Description
Area
acres

Tnna rrri 
^rr 

a

Adjustment Adjusted
EC IUC CN

B WOODS

C WOODS

OPEN SPACE (WAS B,NOW C)
OPEN SPACE
BUILDING
IMPERVIOUS (ROADS/WALKS/ETC)
ROAD FRONTAGE
OFF-SITE S OF ROAD

COMPOSITE AREA & WEIGHTED CN --->

55
'10

19
79
98
98
92
10

4.300
5.600
7.000
6.500
2.200
7 .200
4.500
L.200

38.500

55.00
70.00
79.00
79.00
98.00
98.00
92.00
70.00

80.89 (81)

S/N: 02]-C01628LC4
PondPack Ver. 09.00.077.00

Timmons Group
Time: 3:46 PM Date: 4/27 /2006



Type.... Vol: Elev-Vol-ume
Name.... BASIN1

Fi-le. . . . S: \301\22943\Calcs\pondpack\22943 PoST.PPvl

USER DEFINED VOLUME RATING TABLE

Elevation Vol-ume
I r/ff\ /^^_ff \

s2. s0 .000
53.50 .107
54.50 .242
5s .50 .402
56.50 .593
57.50 .8L2
58.50 L.222
59.00 L.444
60.00 1".940
61.00 2.508
62.00 3.148 ./a63.00 3.865
64.00 4.659
65.00 5.534
66.00 6.492
67.00 7 .534
68.00 8.664
69.00 9.883
70.00 LL.r94
71.00 L2.602
12.00 L4.LO2

S/N: 021C01628IC4
PondPack ver. 09.00.077.00

Page 5 . 01-

I

f

^ru''\D
Y

I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
t

Tlnmons Group
'-L tme : 3:46 PM Date: 4 /2'7 /2006



Type.
Name,

t r_Le.

Outlet Input Data
Outlet 1

S : \30 I \22 94 3 \Calcs \pondpack\22 943_Posr. PPW

REOUESTED POND WS ELEVATIONS:

Min. EIev.= 52
Increment :
Max. Efev.=

Spot Elevations, ft
58.50

OUTLET CONNECTIVITY

Page 6.01-

I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

1)

ft
ft
ft

.50

.50

.00

---> Forward

<---> Forward

Structure

ori fice-Circular
ori fice-ci rcufar
Stand Pipe
Ori fice-Circular
Culve rt -Ci rcuf ar
mI^t eTTTID nC Ch..n61

S/N: 021c01628IC4
PondPack Ver. 09.00.077.00

Elow Only (Upstream to Dnstreamt 
O(Flow only (Dnstream ;; 6;;;;;i ,'

and Reverse Both A]fowed 
'l(v

No . Outf al-l- El, f t E2, ft

o0
o1o1

w

72.OOO
72.OOO

CV

:: ---l :I i,, i2'2??2 :i 32i 

- 
kf*? rsWQ

CV

La7,PA1
s3.680 72.000

Timmons Group
Tr-me: 3:46 PM DaLez 4/21 /2006



Type.... Out1et Input Data Page 6.02
Name.... Outl-et 1

File. . . . S: \301\22943\Ca1cs\pondpack\22943 PoST. PPw

OUTLET STRUCTURE INPUT DATA

Structure ID : O0
ql.rlr.l-rrre'T'\hp =OfifiCe-CifCUlaf

I
I
I
t
t
I
I
I
I
T

I
I
I
I
I
I

* of oncni nos : 1

rnvert Elev. = 63.70 ft l\.tDiameter 6700 ft 7,
orifice coeff. = . 600 v

Structure ID = 01
qfrrr.frrraT\/na :OfifiCe-CifCUIar

* nf oneninos : 1

rnvert Elev. = 64.70 ft ll
Di-ameter = 1.0000 ft
Orifice Coeff. : .600

Structure ID = 99
q+r,1^frrra Trrh6 = qf.n.l Dih6

# of Openings = 1

Invert Elev. = 7O.00 ft ,lyDiameter = 5.0000 ft t,.ro'
Orif ice Area : 19.6350 sq. tt lutOrifice Coeff. : .600
Weir Length : 15.71 ft
Weir Coeff 2.600
Kf Reverse = 1.000
Mannings n : .0000
Kev,Charged Riser = .000
Wei-r Submerqence : No

S/N: 02lC0162EtC4
PondPack Ver. 09.00.077 .00

t
Tirnmons Group

Time: 3:46 PM Date: 4/27 /2006



I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

Type -

Name.

-E a-Le.

Outlet Input Data
Outl-et 1

S : \3 0 L \22 9a 3 \Ca1cs \pondpack\22 943_PoST. PPl{

OUTLET STRUCTURE TNPUT DATA

Structure ID
Structure Type

=WQ
= Orifice-Circular

Page 6.03

# of Openings
Invert Elev.
Diameter
Orifice Coeff.

Structure ID
Structure Type

No. Barrefs
Barref Diameter
Upstream Invert
Dnstream Invert
u^t;2 T.ahnih

Barrel Length
Barrel Sl-ope

1
/3. oooo tt

43 .68 tt/s3,oo tt
4a.so rt
/6e.so tt
/.oogg3 tt/tt

OUTLET CONTROL DATA.. . /
Mannrngs n : .OL3O/
Ke 5000 -/-(forward entrance loss)
Kb = ,00'7228 (per ft of fuf l_ ftow)
Kr : .5000 (reverse entrance foss)
HW conversence = .001- +/- ft

INLET CONTROL DATA...
Equationform : I).
Inl-etControlK : .0098?
Inlet Control M = 2.0OO0l
Infet Control c 03980 '
Inlet Control- Y : .6700.
Tl- ratio (HW/D) = 1.155'
12 ratio (HWID) = 1.302.
Slope Eactor = -.500.

Use unsubmerged inlet contro] Form 1 equ. befow T1 elev.
Use submerged inlet control- Form I equ. above T2 elev.

In transition zone between unsubmerged and submerged inlet control-,
interpolate between flows at Tl & T2. . .
At T1 Ef ev = 5'7.15 ft
At T2 Elev : 57.59 ft

../
sa.s64t ?n
.2500.ft '
P',7, o,h

CV
Cul-vert-Circul- ar

S/N: 021c01-62EIC4
PondPack Ver. 09.00.077 .00

Tirnmons Group
Time:3:46 PM Datez 4/21 /2006



Type. . . . Outlet Input Data Page 6.04
Name.... Outlet 1

I Fil-e.... S:\301\22943\Cal-cs\pondpack\22943_POST.PPW

OUTLET STRUCTURE INPUT DATA

I
Structure ID : TW

Structure Type : TW SETUP, DS Channel-

FREE OUTFALL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. . .

Maximum Iterations: 30
Min. TW tol-erance = .01 ft
Max. TW toferance : .01 ft
Min. Hw tol-erance = .01 ft
Max, HW toferance = .01 ft
Mi n - o fol erance 10 cfs
Max. 0 tolerance 10 cfs

I
I
I
I
I
I
I
I
I
I
t
I
I
I
I

S/N: 021C01628LC4
PondPack Ver. 09.00.077.00

I

I

Timman< crnrrn

Time: 3:46 PM Datez 4/2'l /2006



Type.,.. Pond E-V-Q Table
Name.... BASINl
Fife.... s:\301\22943\Ca1cs\pondpack\22943 PoST.PPI\I

Page 7.01

I
I
I
I
I
I

HYG DiT
lnr-Low itrb
Outffow HYG

Pond Node
Pond Volume
Pond Outlet

No Infiftration

INITIAL CONDITIONS

LEVEL POOL ROUTING DATA

= S : \301\22943\Calcs\pondpack\
fi-l-e = work_pad.hyg - BASINL IN Dev
fife = work_pad.hyg - BASIN1 oUT Dev

Data = BASTNI
Data = BASIN1
Data = Outlet L

1

1

Elevation
ft

Out flow
cfs

Startinq WS Efev
qfr.tihd \t^lrrma

Starting Outffow
cf .rf i na Tnf i l tr

Starting Totaf Qout:
Time Increment

58.50 ft
1.222 ac-ft

.00 cfs

.00 cfs

.00 cfs
.2000 hrs

ac-ft
rnf 1.1-f .

cfs
Q Total 2s/t + o

cfs cfs

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

52.50
53.00
53.50
f,J. bb

54 .00
54.50
s5.00
55.50
56.00
56.50
57.00
57.50
58.00
58.50
s9. 00
59.50
60.00
60.50
61 .00
61.50

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.1"2
11

.20

.36

.40

.000

.054

.107
1?1

.175
)A)

.322

.402

.498

.593

.703

.8L2
1.017
r.222
1..444
r.692
t-.940
z. zzc
2.508
2.828

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.L2

.1.1

.20

.23

.36

.40

.00
6.4'7

12.95
15.89
2r.Lt
29.28
38.96
48 .64
60.20
'7L.'75
85.00
98 .25

LZ5.UO
t4'7 .86
1.7 4 ,84
20 4 .90
234.94
269.34
303.83
342.59

S/N: 021c01628LC4
PondPack Ver. 09.00.077.00

Tj-runons Group
Time: 3:46 PM Date'. 4 /2-l /2006



I
I
I
I

HYG Di-r
tnr_Low HYG rl_le
Outflow HYG fife

Pond Node Data
Pond Volume Data
Pond Outfet Data

No Infiltration

TNITIAL CONDIT]ONS

Starting WS El-ev
I Starting Vo]-ume
I Starting outfl-ow
t Starting rnfil-tr.

Starting Total Qout=
Time Increment

LEVEL POOL ROUTING DATA

= S : \301\22943\Calcs\pondpack\
= work_pad.hyg - BASINI- IN Dev
= work_pad.hyg - BASINI OUT Dev

= BASINI
= BASIN1
= Outl-et 1

Page 1.02

Q Total 2S/t + O

cfs cfs

Type.... Pond E-V-o Tabl-e
Name.... BASIN1
File... . s:\301\22943\Calcs\pondpack\22943 PoST.PPW

I E.l-evation
ft

58.50 ft
L.222 ac-ft

.00 cfs

.00 cfs

.00 cfs
.2000 hrs

ac-ft
Outflow

cfs
InfiIt.

cfs

I
I
I
t
I
I
I
I
I
I
I
I
I

62 .00
oz.3u
63.00
63.50
63.70
64.00
64.50
64.70
65.00
65.50
66.00
66.50
67 .00
6'7.50
68 .00
68.50
69.00
69.50
70.00
70.50

.44

. {o

.49

.52

. f,J

.78
1.57
1.80
2.39
4.28
6.2L
1 .45
8.48
9 .40

L0.2L
10.98
r.1.69
L2.3'7
LZ.'I

21 .86

3.148
3.507
3.865
a . z0a
4 .42L
4 .659
5.096
5.21r

6.013
6.492
7.013
't.534
8.099
d. ooc
9 .2"7 4
9.883

10.539
L1" .1"94
11.898

.44

. co

. q9

.32

.53

.-1 I
l-.57
1-.80
z.5J
4,28
6.21
1 Atr

8.48
9 .40

IO.2I
10.98
-Lr. bv
L2.3't
1t q1

21 .86

381-.35
424 .'7 5

468 .L6
5L6.23
535.45
564.52
678.24
639.6s
672.0L
731.85
19I .7 4

856.02
920.09
989.38

1 058.56
1133.07
t20'7.53
't 28-7 .53
1367.38
rqo | .Jz

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

S/N: 021,C01628IC4
PondPack Ver. 09.00.077.00

Timmons Group
Time:3:46 PM Date: 4 /2'7 /2006



Type..., Pond E-V-Q Tabl-e
Name.. .. BASINL

I File.... S:\301\22943\Calcs\pondpack\22943_POST.PPW
t

Page 7.03

LEVEL POOL ROUTING DATA

HYG Dir = S:\301\22943\Calcs\pondpack\
Inflow HYG fil-e = work_pad.hyg - BASIN1 IN Dev 1

Outfl-ow HYG file : work_pad.hyg - BASIN1 OUT Dev 1

Pond Node Data : BASIN1
Pond volume Data = BASTN1
Pond Outlet Data : Outl-et 1

No Infiltration

Starting WS Efev = 58.50 ft
I Starting Volume = L222 ac-ft
I Starting outflow 00 cfs
I Starting Infiftr. : .00 cfs

Starting Total Qout= .00 cfs
Ti-me Increment 2000 hrs

I Elevatj-on Outflow Storage Infil-t. Q Total 2S/t + O

ft cfs ac-ft cfs cfs cfs

. 00 54 .'7 9 L519 .63

.00 89 .44 1705.04

.00 126.33 L832.67

I rNrrrAL coNDrrroNs

r 71.00 54.19 12.602
I 71 . s0 89 .44 L3.352
I i2.oo L26.33 1.4.Lo2

I
t
I
I
I
I
I
I
I
I

S/N: 021C01,628IC4

- 
PondPack Ver. 09.00.077.00

I

t

r rrLutrvrrD ur uuP
Time: 3:46 PM Date: 4/27 /2006



Type. . . . Pond Routing Summary Page 7 .04
I Name.... BASIN1 oUT Tag: Dev 1 Event: 1 yr
I Fite.... s:\301\22943\cal-cs\pondpack\22943_POST.PPW
f Storm... TypeII 24hr Tag: Dev I

LEVEL POOL ROUTING SUMMARY

I HYG Dir = s:\301-\22943\Calcs\pondpack\

' Inftow HYG file = work-pad.hyg - BASTN1 rN Dev 1

outflow HYG file = work pad.hyg - BASIN1 oUT Dev 1

Pond Node Data = BASIN1
Pond Vol-ume Data : BASIN1
Pond Outfet Data : Outfet I

I No rnfi-l-tration
I INITIAL CoNDITIONS

I Starting WS EIev = 58.50 ft
I Starting Volume = 1.222 ac-ft
I Startj-ng outflow OO cfs

Starting Infil-tr. 0O cfs
Starting Total Qout= .00 cfs

I Time Increment = .2000 hrs
I

INFLOW/OUTELOW HYDROGRAPH SUMMARY

Peak El-evation = 63.1L ft
I Peak Storage : 4.426 ac-ft
I

Peak Infl,ow : 32.25 cfs at 12.2000 hrs
Peak Outf lor.r : .54 cf s at 24 .2000 hrs

+ Initial vof
+ HYG Vof IN
- Infiltration =
- HYG Vol- OUT

- Retained Vol :

I
I
I
I
I
I
I
I
I

MASS BALANCE (ac.ft)

L.222
3.126

.000
3.'t20
r.228

S /N : 02 1C0 1 62ElC4

- PondPack Ver. 09.00.077.00

t

Unrouted vo] = .000 ac-ft (.0003 of Inffow Vol,ume)

Timm^ne cr^,rn

Time:3:46 PM Date:4/21/2006

I



Type.... Pond Routing Summary Page 7.05
Name.... BASINI- OUT Tag: Dev 2 Event: 2 yr
Fi1e... . S:\301\22943\calcs\pondpack\22943 POST,PPW
Storm... TypeII 24hr Tag: Dev 2

LEVEL POOL ROUTING SUMMARY

I HYG Dir = S:\301\22943\Ca1cs\pondpack\I Inftow HYG file = work-pad.hyg - BASINI" IN Dev 2

outflow HYG file = work_pad.hyg - BASINI- oUT Dev 2

Pond Node Data : BASIN1
Pond Vofume Data = BASINI
Pond outlet Data = outlet 1

No Infiltration

INITIAL CONDITIONS

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inffow : 48.65 cfs at I2.2OO0 })xs
Peak Outflow = 1.82 cfs at 18.6000 hrs

Peak Efevation : 64.71- ft
Peak Storage = 5.283 ac-ft

I MASS BALANCE (AC-ft)
-I + rnitial- vof = t.222

+ HYG Vol- IN : 5.480
- Infiltration : .000

f - HYG Vol OUT : 5,414
t - Retained vol = L.228

Unrouted Vol : -.000 ac-ft (.000% of rnfl-ow Vofume)

I Starting WS Efev : 58.50 ft
I Starting volume = 1.222 ac-ft
t Startinq Outffow 00 cfs

Starting Infil-tr. = .OO cfs
Starting Tota] Qoul= .00 cfs

f Time rncrement = .2000 hrs
I

I
I

t
I
I
I
I
I
I

S/N: 021C01628LC4 Timmons Group

I 

PondPack ver. 09.00.0??.00

I

Time:3:46 PM Date:4/2'7/2006



Type.... Pond Routing Sunnary Page 7.06
I Name.... BASIN1 OUT Tag: Dev L0 Event: L0 yr
f Fj-l-e.... s:\301\22943\calcs\pondpack\22943_PosT.PPW
f Storm... TypeII 24}jx Tag: Dev L0

LEVEL POOL ROUTING SUMMARY

I Hyc Dir = S:\301\22943\cal-cs\pondpack\I Inflo!, HYG file = work-pad.hyg - BASINl IN Dev LO

outflow HYG file = work_pad.hyg - BASINI- oUT Dev 10

Pond Node Data = BASIN1
Pond Vol-ume Data = BASIN1
Pond Out1et Data = Outlet l-

No Infiftration

TNITIAL CONDITIONS

I Starting WS Elev = 58.50 ft
I Starting Vofume : 1.222 ac-ft
I Startinq outflon 00 cfs

startin! rnfiltr. O0 cfs
Starting Total Qout: .00 cfs

I Time Increment : .2000 hrsr
INELOW/OUTFLOW HYDROGRAPH SUMMARY

I
I

Peak Inffow : 107.2L cfs at 12.2000 hrs
Peak Outflow = 9.94 cfs at 13.8000 hrs

Peak Elevation = 6'7.83 ft
Peak Storage = 8.477 ac-ft

I MASS BALANCE (ac-ft)
I
I + rnitial vor = L,222

+ HYG Vol IN : 1.L .8'7 4

- Infiltration = .000
r - HYG Vof OUT = l-1.868
I - Retained vol : 1.228

S/N: 021C01-62ELC4
PondPack Ver. 09.00.077.00

Unrouted Vol = .000 ac-ft (.000? of Inflow Vo]ume)

I
I
I
I
I
I
I

I

Tinmons Group
Time:3:46 PM Date:4/21/2006



Type.... Pond Routing Summary Page 7.07
Name.... BASIN1 OUT Tag: Dev 25 Event: 25 yr
FiIe... . s:\301\22943\Calcs\pondpack\22943 PoST.PPW
5torm... IVDetr z4nx rao: Dev 25

LEVEL POOL ROUTING SUMMARY

I HYG Dir = S:\301\22943\Ca1cs\pondpack\I fnfl-ow HYG fi-l-e = work-pad.hyg - BASINI- IN Dev 25
Outflow HYG file : work pad.hyg - BASIN1 OUT Dev 25

I Pond Node Data = BASINI-
I Pond Volume Data = BASIN1

Pond Outl-et Data = Outlet 1

I No rnfiltration
I INITIAL CoNDITIoNS

I Starting WS Elev = 58.50 ft
I Starting Vol-ume = 1.222 ac-ft
f Startinq Outflow 00 cfs

Starting Infil-tr. 00 cfs
Starting Total- Qout= .00 cfs

I Time Increment : .2000 hrs
I

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

I
I

Peak Inflow = L22.99 cfs at l-2.2000 hrs
Peak Outflow = 11.34 cfs at 13.8000 hrs

Peak Elevation : 68.75 ft
Peak Storaqe : 9.581- ac-ft

I MASS BALANCE (ac-ft)
I
I + rni-tiaf vof = 1,.222

+ HYG Vol IN : 13.631
- Infiltration : .000

I - HYG Vof OUT = L3.626
I - Retained Vol : 1,.228

Unrouted Vol = -.000 ac-ft (.000t of Inf.Iow Vofume)

I
I
I
I
I
I
I

S/N:02lC01628IC4
l PondPack ver. 09.00.077.00

I

I

r rrLutrvrrJ ur vuP
Time:3:46 PM Date:4/2'7/2006



+ Initial- vol
+ HYG Vo] IN
- Infiltration =
- HYG VoI OUT

- Retained Vol- =

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

Type. . . . Pond Routing Summary Page 7 .08
Name.... BASIN1 OUT Tag: Dev 50 Event: 50 yr
FiIe. . . . S:\301\22943\Ca1cs\pondpack\22943 POST.PPw
Storm... TypeII 24hr Tag: Dev 50

LEVEL POOL ROUTING SUMMARY

HYG Di-r = S:\301\22943\Calcs\pondpack\
Inffow HYG file : work_pad.hyg - BASIN1 IN Dev 50
outf]ow HYG file = work_pad.hyg - BASIN1 oUT Dev 50

Pond Node Data : BASINI-
Pond Vo]ume Data : BASINL
Pond outlet Data = outlet 1

No Infiltration

INITIAL CONDITIONS

Starting wS Elev = 58.50 ft
Starting Volume : l-.222 ac-ft
Starting OutfLow 00 cfs
Si-art- inn Tnfi'l fr. 00 cfs
Starting Total Qoul= .00 cfs
Time Increment = .2000 hrs

TNFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflohr = L44.14 cfs at 12.2000 hrs
Peak Outff ow = 'L2.86 cf s at 1-3.8000 hrs

Peak Elevation : 69.95 ft
Peak Storaqe = l-1.130 ac-ft

MASS BALANCE (ac-ft)

1".222
16.010

.000
16.004
L.228

Unrouted Vof = -.000 ac-ft (.000% of Inflow Volume)

S/N: 02lC01628IC4
l PondPack Ver. 09.00.077.00

t

t

i f rLBtrurrr uruuP

Time: 3:46 PM Date: 4/21 /2006



I No rnfi.Ltratr-on
r rNrrrAL coNDrrroNs

Type. . . . Pond Routing Summary Page 7 .09
I Name.... BASINL OUT Tag: Devloo Event: 100 yr
I F1l-e.... S:\301-\22943\calcs\pondpack\22943_PoST.PPI{
f Storm... TypeII 24hr Tag: Dev100

LEVEL POOL ROUTING SUMMARY

I HYG Dir = S:\301\22943\Ca1cs\pondpack\t Infl-ow HYG fif e = work-pad.hyg - BASINI- IN Devl-Oo
Outf]ow HYG file = work_pad.hyg - BASINL OUT Devl-OO

Pond Node Data = BASIN1
Pond Vo1ume Data = BASIN1
Pond Outl-et Data = Outlet 1

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow : 165.37 cfs at 12.2000 hrs
Peak Outflow = 29.59 cfs at 13.2000 hrs

Peak E.levation = 70.53 ft
Peak Storaqe = 11.943 ac-ft

I MASS BALANCE (ac-ft)
r
I + rniti-aI vo1 = L.222

+ HYG Vol IN = 18.418
- Infiftration = .000

I - HYG Vo1 OUT = 18,413
I - Retained Vof = 1.228

Unrouted VoI = .000 ac-ft (.000% of fnf.low Volume)

Ti mh^n < Cr^rrh

Time:3:46 PM Date? 4/2'l/2006

I Starting WS Elev : 58.50 ft
I Starting Volume = 1.222 ac-ft
I Starting outflow 00 cfs

Startinq Infiltr. = .00 cfs
Starting Total Qout: .00 cfs

I Time Increment = .2000 hrs
I

t
I

I
I
I
I
I
I
I

S/N: 021-C016281c4

- 
PondPack Ver. 09.00.077.00

I
I

t



Appendix A

I 
rndex of starting Page Numbers for rD Names

----- B -----
BASTN1 ... 5.01, 7.01, '7.O4, '7.O5,

I 
, or,ri o't '7.0s, ?.oe

James Cj-ty Count. .. 2.01"

I 
"".t".-r...-u.0r.

I ;;-;;.i';...-,.0', n.o,
I ----- w -----

Watershed... 1.01

I
I
I
I
I
I
I
I
I
I
t
I
I

S/N: 021C0162EIC4 Tirnmons Group

- PondPack Ver. 09.00.077.00 Time: 3:46 PM Date: 4/21 /2006
I
I

I

A-r
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Chapter 8 - Culverts
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Inlet Gontrol, Gircular Concrete
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Outlet Control, Circular
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