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Stormwater Division

MEMORANDUM

DATE: March 13,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services

FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: pct95

PIN: 3130100014

Subdivision, Tract, Business or Owner
Name (if known):

Property Description:

Site Address:
Box 3

Agreements: (in fil€ N of scan dat") Y Book or Doc#:

Comments

Longhill Grove

Longhill Grove Apartments used to be known as

Burton Woods Apartments

102 Burton Woods Drive

Drawer: 2

030026590 Page:
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COUNTY OF JAMES CITY. VIRGINIA

DECLARATION OF COVENANTS

INSPECTIONA4AINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION, made this I lln day of L14qu6l- ,20 03 ,

-

,^!ill 6rbve, U. and
all successors in erest, ("COVENANTOR(S),':
between

cels (31-b)Lt -t2
owner(s) of the following property: - -

i i' - sjri -i ;j ffi '[zi'sXr -w)

project name h;ll 1rove
Document No. Deed Book , Page No._; Instrument
No. 06 -14A2 h , and

03- tozq
the County of James City. Virsinia ("COLINTY.")

WITNESSETH:

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

1. The COVENANTOR(S) shall provide maintenance forthe drainage system including
any runoff control facilities, conveyance systems and associated easements, hereinafter referred to

as the "SYSTEM," located on and serving the above-described property to ensure that the SYSTEM
is and remains in proper working condition in accordance with approved design standards, and with
the law and applicable executive regulations. The SYSTEM shallnot include any elements located
within any Virginia Department of Transportation rights-of-way.

2. If necessary, the COVENANTOR(S) shall levy regular or special assessments against

allpresent or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM
is properly maintained,

3. The COVENANTOR(S) shall provide and maintain perpetual access from public

right-of-ways to the SYSTEM for the COUNTY, its agent and its contractor.

4. The COVENANTOR(S) shall grant the COLINTY, its agent and its contractoraright
of entry to the SYSTEM for the purpose of inspecting, operating, installing, constructing,
reconstructing, maintaining or repairing the SYSTEM.

5. If, after reasonable notice by the COLINTY, the COVENANTOR(S) shall fail to
maintain the SYSTEM in accordance with the approved design standards and with the law and

applicable executive regulations, the COLINTY may perform all necessary repair or maintenance

work, and the COLI-NTY may assess the COVENANTOR(S) and/or all property served by the

SYSTEM for the cost of the work and any applicable penalties'

Revised 01i02
-Lrwevt t,r!.*# O 30c) &(.5 ? o 

Page I

R-oc*tfui- ow S^ft' s, a oo3 '
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6. The COVENANTOR(S) shall indemnify and save the COLINTY harmless from any

and all claims for damages to persons or property arising from the installation, construction,

maintenance, repair, operation or use of the SYSTEM'

7. The COVENANTOR(s) shall promptly notify the COLINTY when the

COVENANTOR(S) legally transfers any of the COVENANTOR(S)' responsibiiities for the

SySTEM, The COVENANTOR(S)'shall supply the COUNTY with a copy of any document of
transfer, executed by both parties.

8. The covenants contained herein shall run with the land and shail bind the

COVENANTOR(S) and the COVENANTOR(S)' heirs, executors, administrators, successors and

assignees, and shall bind all present and subsequent owners of property served by the SYSTEM.

g. This COVENANT shall be recorded in the County Land Records.

IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION

OF COVENANTS as of the date first above written.

,,"W'W

Print Name/Title ?rw,tn ?' l{Ornf>lA'ul
bfuv"ll dravc, L.7.ATTEST:

ATTEST:

COVENANTOR(S)

Print Name/Title

Page 2 Revised 0l/02
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COMMONWEALTH OF VIRGINIA
CITY/COLINTY OF V+C\:.LI:] CO

aforesaid personally appeared

aforegoing instrument to be their Actl

I hereby certify that on ttris 
-liiTay 

of ht.v,)t.(4? ,20 oa,before the subscribed, a
'L)

Notary Public of the State of Virginia, and for the Ci-ty/County of (1CnfiLO 
,

and did acknowledge the

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this l4iL day of

W,2003

My Commission expires: *l4r lo*-

Countv Attorney

This Declaration of'Covenants prepared by:

' lc'urc 4-Wcl€:.'
(Print Name)

drainage.pre

"fA-iL'{'

4\41 lnngVt,V.t" Drivv, &tih; l'eir
(Address)

avfi Atlr,fi ) l'A 'L.cL:t
(city) (State) (Zip)

I was odgi*liy ccm;niseiened as
Joycc A. HiJ'r, I.iiotary Public

Page 3 Revised 0l/02
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James City County Environmental Division
Stormwater Management/BMP Record Drawing &
Construction Ceftification Review
Tracking Form

Project Name:
County Plan No,:
Stormwater Management Facility:
BMPPhase#: D I trII
o Information Package Received.
o Comple,leness Check:

6 ;Pcord Drawing Date/By:
/4onstruction Certification Date/By:ffonstruction Certification Date/By:
{ gPtCC Standard Forms (Require for{ }P|CC Standard Forms (

fl1*lt"taint Agreement # / Date:
{BMP Maintenance Plan Location:

/8 (3o

-t

I dYes a No
$Assign County BMP ID Code #:VrAssign County BMP ID Code #: Code: _
nlfreliminary Inbut/Log into Division's "As-Built Tracking Lo/

ql fnrat rnspecf,rorr (rr/ rerTormeo uafe:
VTRecord Drawing (RD) Review Date:
/ Construction Certification (CC) Review Date:

'ffi,|f;"'ot
V/reliminary Input/Log into Division's "As-Built Tracking Log"
V;-Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc,)AI//r AUV LULqllU

V.greliminaryV .ficliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
VActive Proiect File Review (correspondence, H&H, desiqn computations, etc.).Project File Review (correspondence, H&H, design computations, etc.).rrVJELL I rrs r\svrsYv \!vrrs-PvrrsElrLs, rrqrr, uEJryrr LvrrrPu!srrvrrrr !re'i/'

V,Ditial As-Built File setup (File label, folder, copy plan/details/design information, etc.).v, 9rtral As-tsurrt Frre setup (l-lle laDel, rolder, copy plan/oetarls/oesrgn Inrormauon, etc.)
ffi.nspector Check of RD/CC (forward to Inspector using transmittal for cursory review).
V, Pre-Inspection Drawing Review of Approved Plan ( Field Inspection).RgvrgvY

{7 Final Inspection (FI) Performed Date:

n Actions:
D / No comments,
/ Comments. Letter Forwarded.
tr Record Drawing (RD)
o Construction Certification (CC)
a Construction-Related (CR)
o Site Issues (SI)
o Other :

o"r., tf Bfa 7 Le"t{el.

heck/Clean active file of any remaining material and finish "As-Built" file.
dd to County BMP Inventory/Inspection schedule (Phase I, II or III).
opy Final Inspection Report into County BMP Inspection Program file.

Plan Reviewer:

lo 2/os/os
a Other:

n Standar! E&SC Note on Approved Plan Requiring RD/CC or Cou comment in plan review

Feb ls 2001

Add BMP to PRIDE BMP ratings database,

Final Sian-Off

*** See separate

,"., vf/l/a7
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James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification

Standard Forms & Instructions

Contents
Record Drawing and Construction Certification tr'orms

Section I - Site Information
Section 2 - Constuction Information
Section 3 - Owner / Designer / Contactor Information
Section 4 - Professional Certifi cations
Section 5 - Certification Requirements and Instructions

Record Drawing Checklist

Page

I
2
2
3

4

I.
tr.

': m.

Methods and Presentation (Required for All Facilities)
Minimum Standards (Required for All Facilities)
GroupA-WetPonds

ry. GroupB-Wetlands
V. Group C - Infiltration Practices
VI. Group D - Filtering Systems
VII. Group E - Open Channel Systems
VItr. Group F - Exte,lrded Dry Detention
IX. Group G - Open Spaces
X. Storm Drainage Systems (Associated with BMP's Onlg
)il. Other Systerns
XItr. References

6

6

8

9
10

11

l2
t3
t4
15

15

l6

Prf.lf

Issae Date
February 1,2001
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James City County, Virginia
nvironmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification f,'orms

( Note: In accordance with the requirements of the Chesapeake Bay Presemation Ordinance, Chapter
23, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manaal entitled
James City County Guidelinesfor Design and Construction of Stormwater Managenent BMP's.
Erosion and sediment control policy and approved plnns generally require that at the eomplaion of the
project and prior to release ofsurety, an "as-built" plan prepared by a registered Professional
Engineer or Cenified Land Sumeyor must be providedfor the drainage system for the project,
including any Best Management Practice (BMP) facilities. In addition, for BMP focilities involving
the construction of an impounding structure or dam embankment, certification is required by a
Professional Engineer who has inspeaed the structure during its constraction. Currently there are
over 20 il'ater quality type BMP's accepted by the County. )

Section I - Site Information:

Project Name:
Structure/BMP Name:
Project Location:
BMP Location:
County PlanNo.:

Longhill Grove

nghi11 Road
ill Grove Apartments

Project Type: lResidential
CJ Commercial
fl Institutional
DFublic
O Other

Brief Description of Stormwater Management/BMP Facility:
Facility, County Type A-3 BMP

Site Area (sf or acres): 15. 82 Acres

10 Point, Wet Pond-Type Detention

SWM/BMP Basin

Nearest Visible Landmark to SWM/BMP Facility: Building 4

Nearest Vertical Ground Control ( if known ):
t JCC Geodetic Ground Contol O USGS
Station Number or Narne:
Datum or Reference Elevation:

309 Reset
3 Temporary D Arbitary D Other
I 990

101.76 Ft
ControlDescription: JCC Geodetic Ground Control Monument
ControlLocationfromsubjectFacility: N 3643181.517 E 11980267.633

Page I of 16
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I.

STOR1VTWATER MANAGEMENT i BMP F'ACILITIES
RECORD DRAWING CMCKLIST

( Keyfor Checktist is asfollows: frtAcceptable N/A Not Applicable Inc Incomplae )

Methods and Presentation: ( Requiredfor all Stormwater Managernent / BMPfacilities.)

1. All constructed facilities meet approved design plans, unless otherwise shown. Record
information or deviations from approved design plan shown in clearly annotated format and/or
boxed beside design values.

7
tr.

,/ z.

a
J.

Elevations to the nearest 0.1'unless higher accuracy is needed to show positive drainage.

All plan sheets tabeled with "RECORD DRAWING'in large text in lower rig&t hand comer
(Approved County Plan Number and BMP ID Code can be included if known).

All plan sheet revision blocks modified to indicate date and record drawing stahrs.

All plan sheets have certification statements and certiffing professional's signature and seal.

Plan Views: Show general location, arrrngement and dimensions. Location.and alignment shall
generally match approved design plans.

Profile or elevations along top or berm of the facil$. [f 3 minimun, elevations are required at
each end, at intervals not to exceed 50 feet and where low spots may be present. Top of
embankment or berm elevations must be no less than design elevation plus any settlement
allowances.

Top widths, berm widths and embankment side slopes.

Show length, width and depth of facility or grading, contours or spot elevations as required to
veri$ permanent pool and design storage vohunes were met or were reasonably close to the
approved desrgp. Evaluation of as-built gnding, contours, spot elevations, or cross-sections, may
be necessary by the professional to ennure approved design configurations, depths and volumes
were closely maintained. If grading or elevations are significantly different from the approved
plan, the Environmental Division shall be contacted immediately to determine whether the
variation is acceptable or whether further evidence will be required. Facilities which do not
closely resemble approved plan grades, elevations or configurations nray require regrading by the
Contractor; check volumetric coryutations; and/or a check hydraulic routrng to ensure approved
design water surface elevations, discharges or freeboard were closely mainained.

Cross-section of the embanlcnent tbrough the principal spillway or outlet barrel. Must extend at
least 100 ft. downsteam of the pipe outlet or to recorded site propeny line, whichever is closer.
Proper correlation is required between principal spillway (contol structure) crest, emergency
spillway cresl orifice and weirs and the top of the dam or facility. All elevations and dimensions
must reasonably match the design plan or be sequentially relative to each other and the facility
must reflect the required design storage volume(s) and/or desip depth.

Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway
may be steeper, but no flatter or narower than design.

Elevation of the principal spillway crest or outlet crest of the sfructure.

Minimum Standards: (Requiredfor all Stormwater Management / BMPfacilities, as applicable.)

1. All requirements of Section I (Methods and Preseutation) apply to this section

,r/ 2.

,r/ 3.

4.

/s

7.

Pase 6 of 16
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/

,/

4
,r/

,r/

t/

/

/

7

I- g. Pnmary control structure (riser) diameter or dimensions, height, t1rye of material and base size.
Indicate provisions for access that are present such as steps, ladders, etc.

10. Dimensions, locations and elevations of outlet orifrces, weirs, slots and drains.

11. T1rye and size of anti-vortex and fiash rack device. Height, diameter, d.imensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is
present or not.

12. Type, location, size and number of anti-seep collars or doculrrentation of other methods utilized
for seepage conftol. May need to obtain this information during construction.

:

13. Top of impervious core embankmeng core trench limits and elevation of cut-offtench bottom.
May need to obtain this information during construction.

14. Elevation of the principal spillway barrel (outlet pipe) inlet and outlet invert.

15. Outletbanel diameter, lengt\ slope, type and thickness class of material and tlpe of flared end
sections, headwall or endwall.

16. Oufall protection dimension, type and depth of rock and if underlain filter fabric is present.

17. BMP interior and periphery landscaping zones conform with arrangements and requirements of
the approved design plan.

18. Maintenance plan taken from approved design plan tansposed onto record drawing set.

19. Fencing location and t'rye, if applicable to facility.

20. BMP vicinity properly cleaned of stockpiles and constuction debris.

2l. No visual signs of erosion or channel degradation immediately downstream of facility.

22. Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facility.

Page 7 of 16
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Itr.

7
/

,/

/

STORMWATER MANAGEMENT / BMP FACILITIES
R,ECORD DRAWING CTTF'-CKLIST

( Key for Checklist is as follows: )fi Acceptable N/A Not Applicable Inc Incomplde )

Group A - Wet Ponds ( Includes A-I Small llet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.\

A1. All requirements of Section II, Minimum Standards, apply to Group A facilities.

}.2. Principal spillway consists of reinforced concrete pipe with O-Ring gaskets for watertight joint
construction.

,A'3. Sediment forebays or pretreatnnent devices provided at inlets to pond. Generally 4 to 6 ft. deep.

A4. Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least
12 ft. wide, have a maxinum slope of 15 percent and are adequately stabilized to withstand heavy
equipment or vehicle use.

A5. Adequate fixed vertical sediment depth markers installed in the forebay(s) for futtlre sediment
monitoring pwposes.

N/A A6. Pond liner (if required) provided. Either clay liners, polyliners, bentonite liners or use of chemical
soil additives based on requirements of the approved plan.

Minimum 6 percent slope safety bench extending a minimum of 15 feet outward fromuormal
pool edge and/or an aquatic bench extending a minimum of 10 feet inward from the normal
shoreline with a maximum depth of 12 inches below the normal pool elevation, if applicable, per
the approved design plans. (Note: Safety benches mey be waived if pond side slopes are no
steeper than 4H:1V).

,,/ or.

/

/

-r/
_z_
,r/

A8. No trees are preseat within a zone 15 feet around the embankment toe and 25 feet from the
principal spillway stucture.

.t9. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility.

A10. Low flow orifice has a non-clogging mechanism.

Al l. A pond drain pipe with valve was provided.

AI2. Pond side slopes are not steeper than 3H:lV, unless approved plan allowed for steeper slope.

N/A A13. End walls above barrels (outlet pipe) gxeater than 48 inch in diameter are fenced to prevent a fall
hazard.

Page 8 of 16
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STORMWATER MANAGEMENT / BMP X'ACILITIES
RECORD DRAWING CHNCKLIST

( Key for ChecHist is as follows: frt Acceptable N/A Not Applicable Inc Incomplete )

W. Group B - Wetlands ( Includes B-l Shallow Marsh; B-2 Ext Det Shallow Wetlands; B-3 Pond
Wetland System and B-4 Pocket Wetland )

81. Same requirements as Group A Wet Ponds.

B.2. Minimum 2:1 length to width flow path provided across the facility.

83. Micropool provided at or around outlet from BMP (generally 3 to 6 ft. de4).

84. Wetland tlpe landscaping provided in accordance with approved plan. Includes correct
pondscaping zones, plant species, planting arrangements, wetland beds, etc. Wetland plants
include 5 to 7 emergent wetland species. Individual plants at 18 inches on center in clurnps.

85. Adequate wetland buffer provided (Typically 25 ft. outward from rnaximum design water surface
elevation and 15 ft. setback to structures).

E}6. No more thau one-half (7") of the wetland surface area is planted.

87. Topsoil or wetland mulch provided to support vigorous growth of wetland plants.

88. Planting zones staked or flagged in field and locations subsequently establishedby appropriate
field surveying methods for record drawing presentation.

Page 9 of 16
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STORIVIWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHT'CKLIST

( Kelfor Checktist is asfollows: fl(Acceptable N/A Not Applicabte Inc Incomplete )

V. Group C - Inliltration Practices ( Includes C-t InfiItrotion Trench; C-2 InJEltration Trench;
C-3 Infiltration Basin; and C-4 Infiltration Basin )

VIk Cl. All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable.

C2. Facility is not located on fill slopes or on natural ground in excess of six (6) percent.

C3. Preteatnent devices provided prior to entry into the infiltation facility. Acceptable pretreatuent
devices,include sediment forebays, sediment basins, sediment taps, sump pits or inlets, grass

channels, plunge pools or other acceptable measures,

U. Tbree (3) or more of the following pretreatnent devices provided to protect long term integrity of
stucture: grass channel; grass filter strip; bottom sand layer; upper filter fabric layer; use of
washed bank run gravel aggregate.

C5. Sides of infiltration practice lined with filter fabric.

C6. Facility was not used for erosion and sediment contol purposes and sediment was prevented from
entering the facility to the greatest extent possible during constuction.

C7. Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwater to the facility.

C8. Minimum one hundred (100) foot separation horizontally from any known water supply well and
minimum one hundred (100) foot separation upslope from any building.

C9. Minimum rwenty-five (25) foot separation down gradient from any sfiucture.

QlO. Stormwater outfalls provided for overflow associated with larger design stoms.

Cl1. No visual sigrs of erosion or channel degradation immediately downstrenm of facility.

Cl2. Facility does not currently cause any a4q2arcnt surface or subsurface water problems to downgrade
properties.

C13. Observation well provided

Cl4. Adequate, direct access provided to the facility for future maintenance, operation ssd inspection.

Page l0 of 16
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STOR]VTWATER MANAGEMENT i BMP FACILITIES
RECORD DRAWING CIINCKLIST

( Key for ChecWist is as follows: )An Acceptable N/A Not Applicahle Inc Incomplete )

VI. Grouo D - Filterinq Systems ( Includes D-I Bioretention Cells; D-2 Sudace Sand Filters; D-3
Underground Sand Filters; D-4 Perimeter Sand Filters; D-5 Organic
Filters; and D-6 Pocket Sand Filters )

Dl. All requirements of Section II, Minimum Standards, apply to Group D facilities.

D2. Sediment preteatrlent devices provided.

D3. For D-l BMPs (Bioretention Cells), preteatment consisting of a grass filter strip below level
spreader (deflector); a gravel diapbragm; and mulch and planting soil layers were provided.

D4. For D-l BMPs @ioretention Cells), plantings consist of nadve plant species; vegetation provided
was based on zones of hydric tolerances; trees and understory of shrubs and herbaceous materials
were provided; woody vegetation is absent from inllow locations; and tees are located around
facility perimeter.

D5. Facility was not used for erosion and sediment contol purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

D6. No visible signs of accumulated silt/sediment were present in the facility following construction or
altemately, accumulated silt/sediment was properly removed

D7. Filtering system is off-line from storm drarnage conveyance system.

D8. Overflow outlet has adequate erosion protection.

D9. Deflector, diversion, flow splitter or regulator stucture provided to divert the water quallty
volume to the filtering structure.

D10. Minimum four (4) inch perforated underdrain provided in a clean aggegate envelope layer
beneath the facility.

Dl1. Minimum fiffV (50) foot separation from any slope fifteen (15) percent or greater. Minimum one

hundred (100) foot separation horizontally from any known water supply well. Minimum one
hundred (100) foot separation upslope and twenty-frve (25) foot separation downslope from any
building.

vlt Dn.-T--

l!-
{lk

xJx-

rtlfr

vlr

$
+
4L
4L

4lt-

'./lF

dla

"|F

Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwater to the facility

D13. No visual signs of erosion or channel degradation immediately downsteam of facility.

D14. Adequate, direct access provided to the preteainent area and/or filter bed for futrue maintenance.

Page ll of 16
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STORMWATER MANAGEMENT / BMP FACILITMS
AS.BUILT PLAI\ CITF'CKLIST

( Key for Checklist k as follows: fl( Acceptable N/A Not Applicable Inc Incomplete )

VII. Groun E - Ooen Channel Svstems ( Includes E-l Wet Swales (Check Dams); E-2 Dry
Swales;and E-j Biofkers )

El. All requirements of Section II, Minimum Standards, apply to Group E facilities as applicable.

F,2. Open channel systemhas constucted longitudinal slope oflessthan four(4) percent.

E3. No visual signs of erosion in the open channel system's soil and/or vegetative cover.

H. Open channel side slopes are no steeper than 2H:lV at any location. Preferred channel sideslope
is 3H:lV or flatter.

E5. No visual signs of ponding are present at any location in the open channel system, except at rock
check darn locations for E-l systems (Wet Swales).

E6. For E-2 BMPs (Dry Swales), an underdrain systern was provided.

El . Treated timber or rock check dams provided as preteabnent devices for the open channel system.

E8. Gravel diapbragmprovided in areas where lateral sheet flow from impervious surfaces are directly
connected to the open channel system.

89. Grass cover/stabilization in the open channel system appears adaptable to the specific soils and
hydric conditions for the site and along the channel system.

E10. Open channel system areas with grass covers higher than four (4) to six (6) inches were properly
mowed.

El1. Facility was not used for erosion and sediment contol purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

El2. No visible signs of accumulated silt/sediment were present in the facility following construction or
alternately, accumulated silVsediment was properly removed and no adverse affects to the
function of the facility are anticipated.

E13. For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location.

E14. For E-3 BMPs (Biofilters), sideslopes are 3H:lV mildmum at any location.

E15. For E-3 BMPs (Biofrlters), the constructed channel slope is less than or equal to three (3) percent
at any location.

E16. For E-3 BMPs (Biofilters), the constructed grass charurel is approximately equivalent to the
constructed roadway length.

Page 12 of 16
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STORMWATER MANAGEMENT / BMP F'ACILITIES
RECORD DRAWING CHTCT(LIST

( Key for Checklist is as follows: )A( Acceptable tllq Wot ,lpplicabte Inc Incomplcte )

VI[. Grouo F - Extended Drv Detention ( Includes F-] Timber Walls; and F-2 Dry Extended Detention
with Forebay )

Fl. All requirements of Section II, Minimum Standards, apply to Group F facilities.

F2. Basin bsttom has positive slope and drainage from all basin inflow points to the riser (or outflow)
location.

F3. Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial sfreams.)

F4. Forebay provided approximately 20 ft. upsteam of the facility. Forebays generally 4 to 6 feet in
depth.

F5. A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging.

F6. Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with O-Ring
gaskets for watertight joint constuction.

F7. Mini-barrel and riser, if used, contains a removable tash rack to reduce clogging.

F8. Low flow orifice, if used" has a minimum diameter of three (3) inches or two (2) inches if internal
orifice control was utilieed and a small, cagefyq,e extemal trash rack.

F9. Timbers properly reinforced or concrete footing provided if soil conditiorui were prohibitive.

F10. Timber wall cross members extended to a minimum depth of rwo (2) feet below ground elevation.

Fl l. Protection against erosion and scour from the low flow orifice and weir-flow tajectory provided.

Flz. gtilling basin or standard outlet protection provided at principal spillway outlet.

F13. Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable.

F14. No visual signs of undercutting of timber walls or clogging of the low orifice were present.

F15. No visual signs of erosion or channel degradation immediately downsteam of facility.

F16. No visibte signs of accumulated silt/sediment were present in the facility following constuction or
alternately, accumulated silt/sediment was properly removed and no adverse affects to the
function of the facility are anticipated.
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STORNTWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CIIT',CKLIST

( Key for Checklist is as follows: )An Acceptable N/A Not Applicable Inc Incomplete )

DL Group G - Onen Spaces ( Includes All Open Space Types G-I; G-2; and G-3 )

Gl. All requirements of Section II, Minimum Standards, apply to Group G facilities as applicable.

G2. Constructed inrpervious areas appear to conform with locations indicated on the approved plan
and appear less than sixty (60) percent impervious in accordance with the requirements of the
Janes Cify County Chesapeake Bay Preservation Ordinance.

vlL
,tlL

I
l/ l* G3. Dedicated open space areas are in undisturbed common areas, conservation easements or are

protected by other enforceable instruments that ensures perpetual protection.

Ah G4. Provisions included to clearly speciS how the natural vegetated areas utilized as dedicated open
' space will be managed and field identified (marked).

t

il k G5. Adequate protection measures were implemented during construction to protect the defined
' dedicated open space areas.

t.
_4t G6. Dedicated.open space areas were not disturbed during construction (ie. cleared" gnrbbed or

graded).
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STORMW^A.'TER MANAGEMENT / BMP T'ACILITIES
RECORD CEFCKLIST

( Key for ChecHist is as follows: )A( Acceptable N/A Not Applicable Inc fncomplete )

X. Storm Drainase Systems (Associated with BMP's Only)

( Includes all incidental stormwater drainage conveyance systems associated with SWM/BMPfaciIities
such as onsite ar offsite storm drains, open channels, inlets, manholes,junctions, outlet protections,
deflectors, etc. Thesefacilities are external to the treatmmtfunction of, but are directly associated with
drainage to and/or.from a constructed SWM4BMPfacility. The intent of this portion of the cenification is
to accurately identifu the We and quantity of inflow or outJlow points associatedwith thefacilityforfuture
reference. The Professional may use his/her own discretion to determine inclusivefacilities to meet the
intent of this section. As a general rule, storm drainage systems would inclade incidentalfocilities to the
nearest access structure upslope or downslopefrom the normal physical limits of thefacility or 800 feet of
storm drainage convE)ance system length, whichever is less. )

SD1. All requiremen* of Section II, Minimum Standards, apply to Storrn Drainage Systems.

SD2. Horizontal location of all pipe and stuctures relative to the SWM/BMP facility.

SD3. Type, top elevation and invert elevation of all access type stnrctures (inlets, manholes, etc.).

SD4. Material t)?e, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

SD5. Class, lengt\ width and depth of riprap and outlet protections or dimensions of special energy
dissipation stuctures.

>ilI. Other Svstems ( Includes any non-typical, speciahy, manufactured or innovative stormwater
managanent/BMP practices or systems generally acceptedfor use as or in
conjunction with other acceptable stormwater managetnent / BMP practices.
Requires evidence of prior saffictory industry use and prior Environmental
Division approval, waiver or u.ception .)

Ol. All requirements of Section II, Minimum Standards, apply to this section.

otz. Certilication criteria to be determined on a case-by-case basis by the Environmental Division
specific to the proposed SWM/BMP facility.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DR.AWING CIilCCKLIST

)ilU. References ( The James City County Record Drawing and Construction Certification Forms and
Checklis* for Stormwater Manogement / BMPfacilities were developed using the

following sources and references. )

J Baltimore County, Maryland Soil Conservation Diskict, As-Built Storrnwater Management Pond
Checklist.

/d James City County, Virginia, Guidelines for Design and Construction of Stormwater Management
BMP's (October 1999).

{ James City County, Virginia, Stomrwater Detention/Retention Basin Design Checklist and
Erosion and Sediment Conbol and Storrnwater Maaagement Design Plan Checklists.

tr James City County Stormwater Policy Frameworlq Final Report of the James City County BMP
Policy Project October 1998, The Center for Watershed Protection.

J Prince Georges County, Maryland, As-Built Requirements Retention or Detention PondlBasin.

D Prince William County, Virginia, Stormwater Management Fact Sheet.

O Stafford County, Virginia, As-Built Plan Checklist.

O Stomrwater Management Design Manual, NRCS Maryland Code No. 378, Pond Standards and
Specifications.

J USEPA/Watershed Management Institute, Stormwater Management lnspection Fonns.

tr Virginia Impounding Structure Regulations (Dam Safety), Departuent of Conservation &
Recreation, 1997.

O Virginia Erosion and Sediment Control Handbook, Third Edition 1992, Virginia Deparment of
Conservation and Recreation, Division of Soil and Water Conservation.

CI Virginia Stormwater Management Handbook, 1999 edition, Virginia Deparhent of Conservation
and Recreatioq Division of Soil and Water Conseryation.

File: Shared\SWMProg\BMP\CertiflRDCC.wpd
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James City County, Virginia
Environmental Division

Erosion and Sediment Control and
Stormwater Management Design Plan Checklists

Table of Contents
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GENERAL INFORMATION
ProjectName: Laru6.l-t lL(
Owner / Applicant: faA or-
Plan Preparer: \V W xe-S 3 t 7F- Ell&t tvertt\{rBmail:
Project Location: Loxtbl4 l
Tax Map / Parcel:

cNnda(A-3
Other;pformation submitted in addition to this checklist (Check all that apply):

Er , Design or construction Drawings (plans, profiles, Details, etc.).

V Erosion & Sediment Control plan (plans, Details, etc.).- -/ vvrruvl r r4rr \r rorrJ, vvEllDr glv.r.
g ^ Erosion & Sediment Conhol plan Design Report.
d Stormwater Management Design plan (plans, profiles, Details, etc.).
{ Stormwater Management Design Report.
A Other. List:

Issue Date
March I,2001
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JAMES CITY COANTY, WRGINIA
ENVIRONMENTAL D IVIS ION

EROSION AND SEDIMENT CONTROL PLAN CHECKLIST

L GENERAL:

Yp No N/Ag J D FAMILIANTY with current versions of Chapter 8, Erosion and Sedimentation Contol

doo

and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City
County, Virginia and the Virginia Erosion and Sediment Conhol Handbook (VESCH).

I-/LND DISTURBNG PERMIT AND SILTATION AGREEMENT with surety are required
for the project.

VANANCE if necessary, requested in writing, for the plan approving authority to waive
or modiff any of the minimum standards and specifications of the VESCH deemed
inappropriate based on site conditions specific to this review case only. Variances which
are approved shall be properly documented in the plan and become part of the approved
erosion and sediment control plan for the site.

4o

s6o

tr. SITE PLIIN:

Yes No N/A
d O D VICINITY MAP locating the site in relation to the surrounding area. Include any major

landmarks which might assist in physically locating the site.

{A O INDICATE NORM direction inrelation to the site.

{oa LIMITS OF CLEARING AND GMDING for the site including that required for
implementation of erosion and sediment controls, stockpile areas and utilities.

DISTURBED AREA ESTIMATES in acres or square feet for the project.

A/A O EXISTING TOPOGMPHYoT contours for the site at no more than 5 foot contour
interval.

{A O FINAL TOPOGMPHY,contours or proposed site grading in accordance with the design
plan which indicates changes to existing topography and drainage patterns at no more
than2 foot contour interval (or 1 foot contours where required).

EXISTING AND PROPOSED SPOT ELEVATIONS to supplement existing and proposed
contours, topography or site grading information. Spot elevations may replace final contours
in some instances, especially if terrain is in a low lying area or relatively flat.

{ A O EXISTING I/EGETATION including existing fiee lines, grassed or rmique vegetation areas.
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YgrNo N/A
Ct O D EXISTING SITE FEATURES including roads, buildings, homes, utilities, sfieams, fences,

structures and other important surface features of the site.

doo SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil
survey of James city and York Counties and the city of williamsburg, virginia.

ENI/IRONMENTAL INVENTORIin accordance with Section 23-10(2) of the Chesapeake
Bay Preservation Ordinance of James City County. Inventory ganerally includes: tidal
shores and wetlands, non-tidal wetlands, resource protection area, hydric soils and slopes
steeper than 25 percent. For wetlands, provide a copy of issued permits or satisfactory
evidence that appropriate permits are being pursued for the entire project.

100-YEAR FLOODPI'AIN LIMITS or any special flood hazard areas or flood zones based
on appropriate Federal Management Agency Flood Insurance Rate Maps (FIRMs) or Flood
Hazard, Boundary Maps (FIIBMs) of James City County, Virginia.

DMINAGE AREAS for offsite and onsite areas, existing or proposed as applicable. Include
drainage divides and directional labels for all subareas at points of interest and size (in
acres), weighted runoff coefficient or curye number and times of concentration for each
subarea.

CRITICAL EROSION AREAS which require special consideration or unique erosion and
sediment control measures. Refer to the VESCH, chapter 6 for criteria.

DE VELOPMENT P LAN for the site showing all improvements such as buildings, structures,
parking areas, access roadways, above and below ground utilities, stormwater managemant
and drainage facilities, hails or sidewalks, proposed vegetation and landscaping, amenities,
etc.

LOCATIONOFPMCTICES proposedforerosion and sediment control, hee protection and
temporary stormwpter management due to land disturbance actirrities at the site. Use
standard abbreviations, labels and symbols consistent for plan views based on minimum
standards and specifications in Chapter 3 of the VESCH.

TEMPOMRY STOCKPILE AREAS or stagingand equipment storage areas as required for
onsite or offsite construction activities or indicate that none are anticipated for this project.

OFFSITE LAND DISTURBING AREAS including borrow sites, waste areas, utility
extensions, etc. and required erosion and sediment confiols. Ifnone are anticipated for the
project, then indicate on the plans by general or erosion and sediment control notes.

DETAILS or alternately, appropriate reference to current minimum standards and
specifications of the VESCH for each measure proposed for the project. Non-modified,
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the current
version of the VESCH. Specific dimensional or modified standards (basins, traps, outlet
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may
be used for multiple site measures such as sediment traps, basins, channels, slope drains, etc.
Any modification to standard details should be clearly defined, explained and illustrated.

{oa

oo{

#o

/oo

4"

{oo

6o
no{

{oo
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YgrNo N/A
g J J MAINTENANCE PI-4N or alternately, appropriate reference to current minimum standards

and specifications of the VESCH, outlining the inspection frequency and maintenance
requirements for all erosion and sediment control measures proposed for the project.

oo{ TRENCH DEWATEfuING methods and erosion and sediment controls, if anticipated for the
project.

CONSTRUCTIONSEQUENCEoutIiningthe anticipated sequence forinstallation of erosion
and sediment controls and site, grading and utility work to be performed for the project by
the site confractor.

PHASING PLAN if required for larger project sites that are to be deVeloped in stages or
phases.

STANDAUDCouNZN2ZEiarerequiredtobeplaced on the erosion and sediment contol
plan. Refer to the standard James City County Erosion and Sediment Conbol Notes dated
May 5, 1999.

PROFESSIONAL SEALAND SIGNAZUftErequired on final and complete approvedplans,
drawings, technical reports and specifi cations.

{oo

ood

m. NARRATIVE:

Yes No N/A{oo

ffi0

doo

0a{

{ao

PROJECT DESCNPTIONbiefly describing the nature and purpose of the land disturbing
activity and the acreage to be disturbed.

EMSTING SITE CONDITIONS description of existing topography, land use, cover and
drainage patterns at the site.

ADJACENTAREAdescriptionsofneighboringonsite or offsite areas such as sheams,lakes,
property, roads, etc. and potantial impacts due to concenbated flow or runoff from the land
disturbing activity.

O F F S ITE D I STU RB E D AREA descriptions of proposed borrow sites, waste or surplus areas,
utility extensions and erosion and sediment contols to be implemented.

SOhS DESCNPTION briefly summarizing site, disturbed area and drainage basin soils
including name, unit, hydrologic soil group (HSG) classification, surface runoffpotential,
erodibility, permeability, depth, texture, structure, erosion hazards, shrink-swellpotential,
limitations for use and anticipated depths to bedrock and the seasonal water table, as

applicable.

CNTICAL AREAS on the site which many have potentially serious erosion and sediment
control problems and special considerationsrequired (ie. steep slopes, hydric soils, channels,
springs, sinlfioles, water supply reservoirs, groundwater recharge areas, etc.)

oo{
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Yeslo N/A{oo

{oo

{"n

rv. CALCULATIONS:

Yes,So N/A
E{r o

PROPOSED EROSION & SEDIMENT CONTROL MEASURESinclusive to the specific
erosion and sediment control plan as proposed for the land disturbing activity. Miasures
should be consistent with those proposed on the site drawings. Address general use,
installation, limitations, sequencing and maintenance requirements for each control measure.

STABILIzuTION MEASURES required for the site, either temporary or perrnanent, and
during and following construction including temporary and permanent seeding and
mulching, paving, stone, soil stabilization blankets and matting, sodding, landscaping or
special stabilization techniques to be utilized at the site.

STORMWATER MANAGEMENT CONSIDEMTIONS for the site, either of temporary or
permanent nature, and shategies, sequences and measures required for contol. May
reference the stormwater management plan for the site, if prepared, for permanent
stormwater management facilities and control of drainage once the site is stabilized.

CALCULATIONSAND COMPWATIONS associated with hydrology, hydraulics and design
of proposed temporary and permanent erosion and sediment control measures including:
sediment traps and basins, diversions, stormwater conveyance channels, culverts, slope
drains, outlet protections, etc. Computations are not required on the construction plan and
may be attached in a supplemental erosion and sediment conhol plan design report, if
presented in a clear and organized format.

TEMPOMRY SEDIMENT BASIN DESIGN DATA.SF/EEIsubmitted for each basin along
with schematic or sketch cross-section showing applicable design and construction data,
storage volumes (wet-dry), dimensions and elevations. Peak designrunoff to be based on
the 2- or 25-year design storm event based on maximum disturbed site conditions (existing,
interim or proposed conditions) in accordance with Minimum Standard 3. 14 of the VESCH.

Ao
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JAMES CITY COUNTY, VIRGINIA
E NVIRO NME NTA L DIVIS I ON

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST

I. GENERAL:

YegNo N/A
{ O 3 FAMILIANTY with current versions of the James City County Guidelines for Design and

ooE/

Construction of Stormwater Management BMPs manual; Chapter 8, Erosion and
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances of the Code
of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook
(VESCH); and the Virginia Stormwater Management Handbook (VSl"fiI).

WAIVER OR EXCEPTION if necessary, requested in writing, for the plan approving
authority to waive or except the requirements of Chapter 23, Chesapeake Bay
Preservation ordinance in accordance with procedure established in Sections 23-14
through 23-17 of the ordinance. Applies to this review case only.

VANANCE REQUEST if necessary, requested in writing for the plan approving authority
to waive or modiff any of the minimum standards and specifications of the \/ESCH
deemed inappropriate based on site conditions specific to this reyiew case only.
Variances which are approved shall be properly documented in the plan and become part
of the approved erosion and sediment control plan for the site.

PROFESSIONAL SEAL AND SIGNATURE required on final and complete approved
stormwater management plans, drawings, technical reports and specifications.

WORKSHEET FOR BMP POINT SYSTEM to ensure the stormwater management plan
for the project attains at least l0 BMP points (New Development) or traditional pollutant
load reduction computations per the Chesapeake Bay Local Assistance Manual
(Redevelopment Only).

oD@/

6o

doo

./
o o { PR7P1SED C1NSERVATI1N EASEMENT AREASfoT any natural open space points

a#
claimed in the BMP worksheet.

INSPECTION/MAINTENANCE AGREEMENT is required to be prepared and executed
with the County for the project. W I u g. Se. Sn$mt rTe-o ?relrn' 1*c: t/o

{A 0 FEMA FIRM PANELreference with designated special flood hazard areas or zone

ffio
designations associated with the site, as applicable.
*S'i+owt't or'.l Lavc"r par-raL ;;16eOlOO358

DMINAGE AREA MAP at a maximum scale of 1"=200' scale showing drainage area

boundaries for pre- and postdevelopment conditions and associated time of concentration
flow paths. Labels to include drainage area size, runoff coefficient or curve number and

time of concentration for each subarea shown on the map.
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Y;rfo N/.Lvtoo

{o.'

o as/

6"

SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil
Survey of James City and York Counties and the City of Williamsburg, Virginia with
approximate locatlons of the project site, BMPs and applicable drainage basins.Auaar: SPt to' r"tepstt<nit*-
ST2RMWATER MANAGEMENT NARMTIVE in a brief and simple format which
describes the project; location; site and drainage basin soil characteristics; receiving
water or drainage facility; existing site and drainage basin conditions (topography, land
use, cover, slopes, etc.); proposed site development; proposed stormwater managemant
and drainage plan including county BMP type selected; summary of hydrology and
hydraulics; maintenance program; and any special assumptions utilized for development
of the stormwater management and drainage design plan or computations.
lNetunun yt4fi. t14&.:f rrr-l su.*rrrrn'dr_- Fnckl r*

TEMPOMRY STORMWATER MANAGEMENT (if applicable) for control of stormwater
runoff encountered during conskuction activities in addition to measures provided in the
erosion and sediment conhol plan or stormwater managemenVdrainage plan for the site.
Adequate protection measures or sequencing provided.

MODIFICATION PLAN clearly defined for temporary sediment conhol stuctures which
will be converted to permanent SWM/BMP sfuctures. Includes appropriate hydrologic
and hydraulic computations, conversions, sequencing and cleanout information or details.
Normally related to primary confrol structures associated with dry detention or wet
retention ponds. Normally not permitted for Group C or D categories such as
bioretention, infi ltration and filtering system facilities.

STORMWATER MANAGEMENT and DMINAGE DESIGN REPORT in a bound 8-l/2 x
l1 inch size format. Report shall generally include a title sheet, date, project
identification, owner and preparer information, table of contents, narrative, summaries
and computations as required. Computations may include: backwater, closed conduit,
headwater, hydraulic, hydraulic grade line, hydrology, inlet, open channel, storm sewer,
water quality, extended detention or sfream channel protection and muti-stage storm
routing calculations, as applicable, for the project. Computation data may include hand
or computer generated computations, maps or schematics. All information should be
presented in a clear, easy to follow format and should closely match construction plan
information.

I inch = 50 ft. scale or less (1" : 40', 1" : 30', etc.)
North iurow and plan legend.
Property lines.
Adjacent property information.
Existing site features and existing impervious cover areas.
Impervious cover tabulations.
Existing drainage facilities (natural or manmade).
Existing environmentally sensitive areas (RPA, wetlands, fl oodplain,
steep slopes, critical soils, buffers, etc.).
Existing and proposed contours (t'or 2' contour interval) and spot
elevations as necessary to define high and low topography.
Existing and proposed easement locations.

-i

s/; o VIEW at
o
o
o
a
o
o
J

PI./tNdo{o{o{n{p{ooft
d-a

{"

a

o
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Yes No
WJ{a
t'"
{"

{a
{"

N/A
D
o

o

o

o

tl

-/o0{
@'3 c]{oo
{'a J
8'd-A
J-J o

STORMIVATER CONVEYANCE SYSTEMS :
Yes No N/A
a/a o

do cr

{ao

ar'n n DryruLSg'a J
o-0 cl

PI-AN VIEWS
Efi J Storm drain lengths, sizes, qpes, classes and slopes for all segments.

Proposed site improvements and proposed impervious cover areas.
Proposed stormwater conveyance, drainage and management facilities
with appropriate labeled construction data and information.
Proposed landscaping and seeding plans (disturbed areas, pond
interior, etc.).
Proposed slope stabilization areas (riprap, blankets, mattings, walls,
etc.).
Delineation of permanent pools and the l-,2-,l0- and 100-year
Design Water Surface Elevations.
Delineation of ponding, headwater, surcharge or bachrater areas
which may affect adjacent existing or proposed buildings, structures
or upstream adjacent properties.
Test boring locations with reference surface elevations (if known).
Risers, barrels, underdrains, overflows and outlet protections.
Emergency spillway level section and outlet channel.
Existing and proposed site utilities and protection measures.
Erosion and sediment control measures (for site or BMP).
Maintenance or access corridors to permanent stormwater
management, BMP or drainage facilities.

tr.

{ao
{tO

Label directly on plan or use structure/pipe schedule.
Access structure (inlets, manholes, junctions, etc.) rim elevations,
inverts, type and required grate or top unit and lengths labeled.
All structure numbers labeled.
Adequate horizontal clearance from other site utilities or stuctures.

Typical storm drain bedding details or reference.note.
Standard details or reference note for all proposed access struchlre
types (inlets, manholes, junctions, etc.).
Inlet shaping detail or applicable reference note.
Step detail or applicable reference note (if depth 4 ft. or more).
Typical open channel details with designation, location, shape, t1pe,
bottom width, top width, lining, slope, length, side slope, and
installation depth required for construction. Channel design data as
necessary may also be included.
Outlet protections at all pipe outfalls.

PROFILES generally are not required but are encouraged to expedite review. If
not provided, ensure all pipe segtnents have adequate minimum cover, do not
exceed maximum depths of cover for the type/class of pipe specified and do not
conflict with other site utilities or excavation areas.

g/g og"a cl
aoo

sAa
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YegNo N/A
VJJ

m.

STOBMWATER CON\/EYANCE SYSTEM COM7WATIONS
{o. o storm sewer Design computations based on lO-year design event.
a4 o Hydraulic Grade Line computations based on l0-year design event.
vJ o lnlet computations based on current vDor procedure for spread,

g'o o
g--J 0

{oo

STORMWATER MANAGEMENT / BMP FACILITIES:

Yesllo N/A
{O O HYDROLOGY - ALSCS based methodology is required for the design of

stormwater management/BMP facilities with watersheds exceeding 20 acres.
Under 20 acres, other generally accepted methodologies such as the modified
rational, critical storm are allowable. Refer to Chapter 5 of the VESCH or Chapter
5 of the VSMH.

da0 Runoff Curve Number or Coefficient determinations: predeveloped
and ultimate development land use scenarios.
Time of concentation: predeveloped and ultimate developmort
indicating overland, shallow concentrated, and channel flow
components Q00 tt. maximum length for overland flow).
Hydrograph generation (tabular or graphical): pre- and
postdevelopment conditions for the l-, Z-,lO-, and 100-year design
storm events.

v5a

{nD FACILITY CONFIGUMTION and MINIMUM SEPAMTIONSg'o J screening and layout consistent with section z4-g8(d)of the chapter

gr'o a
g'o a

do

84
a/'0
o/J

ponding depth and grate size required.
Culvert Headwater computations. Design based on l0-year design
storm event and check only for 100-year storm event.
open channel computations based on 2-year design event for velocity
and l0-year design event for capacity.
Standard outlet protection or special energy dissipators.
Pipe thickness design computations, as required, for selected pipe
type (live load, minimum cover, maximum height of cover, etc.).
Adequate channel computations for receiving channels (based on
field measured channel section data).

24 Zonng ordinance (landscaping, screening, visibility, etc.).
Basic considerations for safety and unauthorizedenfiy.
Proper length to width ratio (Typically 2H:lV).
Facilities with deep pools (4 feet or more in depth) provided with two
benches. Fifteen (15) ft. safety bench outward from normal pool at
maximum 6 percent slope and aquatic bench inward from normal
shoreline below normal pool. Narrower widths may be considered on
a case-by-case basis.
Pond buffer minimum 25 feetoutward from maximum design WSEL.
Additional setbacks may be required to permanent stmctures.
No trees, shnrbs or woody plants within 15 feet of embankment toe or
25 feet from principal spillway stnrcture.

J
D
o

{ao
{no
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Yes.No N/Ag'a ct

slA o

Yes No N/A
O D 0 Infiltration and filtering system facilities generally located at least 100

feet horizontally from any water supply well; 100 feet from any
downslope building; and25 feet from any upslope buildings, unless
site specific investigation allows for reduced separation.

HYDMULIC COMPUTATIONS
g n D Elevation- or Stage- Storage curve and/or tabular data.
tr A 3 Weir/ Orifice Control - Extended Detention.
A'"O O Weir / Orifice Control - riser l-year control for channel protection.
l'J J Weir / Orifice Conhol - riser 2-year conhol for quantity (if required).
A' O I Weir / Orifice Control - riser lO-year confiol for quantity (if required).
O V J Inlet / Outlet (banel) control - (All Storms).
J Vfr Check for barrel control prior to riser orifice flow toprevent slug flow-

water hammer conditions.
B-'O O Emergency spillway capacity and depth of flow.
O'f, J Elevation - Discharge (Outlet Rating) curve and/or table. Provide all

supporting calculations and/or design assumptions.
O A/f, Adequate channel computations for receiving channel. May be waived

if facility is designed based on current Stream Channel Protection
criteria.

POIID or RESERVOIR ROWING
{O O Storage-Indication Routing of postdeveloped inflow hydrographs for

the 1-, 2-, l0-, and 100-year design storms. Preference is forstructure
to discharge up to the lO-year storm through the principal spillway and
pass the 1O0-year storm with a minimum I foot of freeboard through a
combination principal and emergency spillways. If no emergency
spillway is provided, riser must be large enough to pass the design high
water flow and frash without overtopping the facility, have 3 square feet
or more of cross-sectional area, contain a hood tlpe inlet and have a
minimum freeboard of 2 feet. Token spillways with minimum 8 ft.
width are also recommended at or above the design 100-year storm
elevation.
Downstream hydrographs at established study points, if conditions
warrant (ie. facility discharge combined with uncontrolled bypass).

a{D

O J MISCELL/INEOUS COMPUTATIONS
gr'n O Water quality volume for permanent pool based on selected BMP

treatment volume (WQv).
O Water quality volume for extended detention based on selected BMP

treatment volume (WQv) with drawdown computations.
O Drawdown computations for the l-year, 24 hour detention for stream

channel protection criteria.
O Pond drain computations (within 24 hours).
3 /. Anti-seep collar design (concrete preferred) or match material tlpe.
V Filter diaphragm design (or alternative method of controlling seepage).

c.,b

{o
6{o
oo
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Yes-Alo N/A{ao

g.4"o

Yes NoA/A
o do .Riser / base shucture flotation analyses. FS = 1.25 minimum.
D J { oo*nstream danger reach study and/or emergency action plan (if

conditions wanant).
J O El,'- Upsteam backwater analyses onto offsite adjacent property

." (if conditions warrant).
O J V 100 year floodplain impacts (if conditions warrant).

GE9TE C HNI C AL RE QUIRE M E NTS
V J O Geotechnical Report with recommendations specific to BMP facility

tlTe selected. Report prepared by a registered professional engineer.
Requires submission, review and approval prior to issuance of Land

, Disturbance Permit.
O O { Initial Feasibility Testing requirements satisfied as per Appendix E of

the James City County Guidelines for Design and Construction of
StormwaterManagement BMPs manual. (Infi ltration, Bioretention and
Filtering System BMP types only).

O O O"" ConceptDesign Testingrequirements satisfied as per Appendix E of the
James city county Guidelines for Design and construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and

. Filtering System BMP types only).
ga J D Minimum Boring locations: borrow area, pool area, principal confrol

structure, top of facility near one abutment and emergency spillway if

{oa provided.
Boring logs with Unified Soil Classification (ASTM D2487), soils
descriptions and depths to bedrock and the seasonal water table
indicated.
Standard County Record Drawing/Construction Certification note
provided on plan. Note: It is understood that preparation ofrecord
drawings and cons truction certifications as requiredfor proj ect facilities
may not necessarily be performed by the plan preparer. These
components may be performed by others.

A"

PRINCIPAL SPILLWAY PROFILE AND ASSOCIATED DETAILS

g/O O ENSTING GROUND AND PROPOSED GMDE
Gl'Cl O Embankment or excavation side slopes labeled (3H:lV

maximum).
ef-O f, Minimum top width labeled (per VESCH or VSMH

requirements).
D 0 O Removal of unsuitable material under proposed facility

(per Geotechnical Report requirements).

Page l0 of 14
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Yes No N/A-
O o { connTRENCH

O O O Material (per plan or Geotechnical Report).
Cl O tr Bottom width (4'minimum or greater as dictated by

Geotechnical Report recommendations).
O Side slopes (1:1 maximum steepness)
O Depth (4'minimum orgreater as dictated by Geotechnical

Report).

{oo specifi cations (concrete prefened).
Interior access (steps, ladders, etc.) for maintenance for
structures over 4 feet in height. Excessively high risers
may need some form of exterior access on top portion.
Low flow orifice with trash rack device.

NT O O PRINCIPAL CONTROL STRUCTURE OWLET BARREL
dn ft Material (ASTM C-361 reinforced concrete pipe) with

watertightjoints. Prior approval required for all other pipe
material (other RCP types, CMP, CPP, PVC, etc.).
Support and bedding requirements for barrel - concrete
cradles, etc. or as recorrmended by the Geotechnical
Report.
Pipe inverts, length, size, class and slope shown.
Flared end section or endwall provided on barrel outlet.

a/o o SEpPAGE OoNTROL
6 A O Phreatic line shown (4: I slope measured from the

intersection of the embankment and the principal spillway
design high water).

oo
CIo

g.J O PRINCIPAL CONTROL STRUCTURE. R/^SER OR SIMILAR
ST$UCTURE (DETAILS REQUIRED FOR ALL ITEMS)
g'9 O Durable, watertight, resistant material (concrete preferred).
W O A Riser diameter is at least 1.25 times larger than barrel

,r' diameter.
{/O All pertinent dimensions and elevations shown.
VQ J Control orifice or weir dimensions and elevations shown.,/V;E O Trash rack - removable - for each release.
g F O Anti-vortex device, baffle or plate.
g O O Riser base structure with dimensions and embedment

o

o
o

a O AWI-SEEP COLI-/IRS
{YA Anti-seep collar, concrete prefered.
ga1 O Size - 15 percent increase in length of

{n o l##:":1il:":.T::il#"1'AHf:;",
least 2 feet from a pipe joint).

Page 1l of 14
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-/D Vo FILTER DIAPHRAGMS
Cl A O Design based on latest NRCS design

methods and certified by a professional
engineer.

Yes No N/A
g4 o ELTATIIN AND DIMENSIzNAL DESIGN DATA

'dO A Top of facility - construction height and settled height (10

,/ percent settlement).
Cf O fl Crest ofprincipal contol structure spillway at least one (l)
./ foot below crest of emergency spillway, if provided.

'tr D o Minimum freeboard of one (l) foot above the r0O-year
design high water elevation for facilities with an

l/emergency spillway.
o o Er Minimum freeboard of two (2) feet above the 100-year

design high water elevation for facilities without an
emergency spillway or in accordance with the SCS

. National EngineeringHandbook (priorapprovalrequired).
o a v Basin sediment crean-out erevation (permanent mode).

,/ 
Typically l0 to 25 percent of water quality volume.

A {A cnosssrcTloN THRz(TGH FAzILITY
d O 0 ExistingGround.
0 O A Proposedgrade.
O O tt Top of facility - constructed and settled.
o o a Location of emergency spillway with side slopes labeled

(emergency spillway in cut).
O Bottom of core trench (4'minimum).
A Location of each soil boring.
D Barrel location.
O Existing and proposed utility location/protection.

atl
00
00
on

o a {pUilTREATMENT DEI/ICESof adequate depth and properly designed
using required preheatment volumes for the selected County BMp
facility type. Including, but not limited to: sediment forebays, sediment
basins, sumps, grass channels, gravel diaphragms, plunge pools,
chamber separators, manufactured systems or other acceptable methods.

O d EMERGENCY SPLLWAY PRuFILE
J O O Existingground.
D O 0 Inle! level (confrol) and outlet sections per SCS.
tl O O Spillway and crest elevations.

Page 12 of 14
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YevNo N/A
g D tt COYSTRUCTION SPECIFICATIONS and NOTESg J 0 Anticipated sequence of construction for BMP (consistent

,/ with erosion and sediment control plan).
g J J Provisionsto control base stream or storm flow conditions

,. encountered during construction.
A/ Q O Site and subgrade preparation requiremants.
g/O A Embankment, fill and backfill material soil and placement

/ (lift) thickness requirements.
J tr p Compaction and soil moisture content requirements.
0 {A Geosynthetics for drainage, filhation, moisture barrier,

o{o0do
aod

separation, and reinforcement purposes.
Clay or synthetic (PVC or HDPE) pond liners.
Storm drain, underdrain and pipe conduit requirements.
Minimumdepth of pipe cover for temporary (construction)
and final cover conditions.

O O Permanent shutoff valve and pond drain.
O D Concrete requirements for structural components.
O O Riprap and slope protection.
J B Access or maintenance road surface, base, subbase.
O O Temporary and permanent stabilization measures.
A O Temporary or permanent safety fencing.
O O BMP Landscaping (deep, shallow, fringe, perimeter,etc.)
fl J Dust and traffic control (if wananted).
O 0 Constructionmonitoringandcertificationbyprofessional.
O 3 Other:
O D Other:

,/D ET O MAINTENANCE PROI/ISIONS
O CI O Entity responsible for maintenance identified..
O 0 0 Maintenance Plan which outlines the long-term schedule

for inspection/maintenance of the facility and forebays
O O 3 Maintenance access from public right-of-way orpublicly

traveled road.
D O O Maintenanceeasementprovidedencompassinghighwater

pool andbuffer, principal and emergency spillways, outlet
stuctures, forebays, embankrnent area and possible
sediment-removal stockpile areas.

O O O Minimum 6 foot wide public safety shelf (landing) or
alternative fencing.

3
0
o
3
o
tl
3
J
J
a
f,
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t.

TV. OUTLETPROTECTIONS:
Yes No N/A
tl o o Sized for maximum design release (generally lO-year storm).
O D 3 Flared end section or endwall.
O J O Dimensions.
O O O Rock or riprap size, quantity and placement thickness.
tl J A Slopeat0percent(LevelGrade).
A O d Geotextiles(nonwoven).
D O O Special energy dissipators are required for design discharge velocities

that exceed eighteen (18) feet per second; or ifuse ofstandard outlet
protection would result in velocities exceeding permissible channel
velocities; or if space restricts or limits their use.

V. ADDITIONAL COMMENTS OR INFONUATION SPECIFIC TO THE PLAN:

Plan Preparer: WWtte-s J rTE EUhttec*

SWMProg/BMP/Checkl i st/Chklist
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LONGHILL GROVE APARTMENTS
JAMES CITY COTINTY

swM/BMP ROUTTNG

REVISED ,JULY 30, 2OO3
REVISED JULY 15, 2OO3
REVISED MAY 15, 2OO3

REVISED April 28, 2003
MARCH T9, 2OO3

- A-sttoPTBMPw/ scP

, ppovrDg * WQv +5C R/ FbF-
offitT€ "F/<X557 P4AC6L'l

' D'il.,trl t5'?8; 62 65'o.-,
l'(5 l'?-7'

TOWNES SITE ENGINEERING
9B5O LORI ROAD, SUITE 201

CHESTERFIELD, VIRGTNIA 23832
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SUMMARY

STORM PRE Q PEAK Q HOURS VOLIIME ELEV
DISCHARGED DETAINED

l- 10 CFS 0.77 CFS 24+ 55,531 Cl B3.t-B

2 L8 CFS 3.25 CFS 60,8L7 CF 83.40

1-0 48 CFS 44.93 CFS 86,056 CF 84.36

100 86 CFS 86.87 CFS 112,156CF 85.28
TOP OF CONTAINMENT SET AT 85.5
BII{P VOLI]ME CALCUIJATTON
WET ED POND REQUIRES 2.0 INCH/IMP ACRE
ON-SITE TMPERVTOUS ACREAGE-' . 97
OFF-SITE IMPERVIOUS ACREAGE A.94 ./
TOTAL IMPERVIOUS ACREAGE 6.9I '/
REQUTRED VOLUME= 6.9I ACRES X 43550 CFIACRE X 1 INCH PER ACRE / L2
INCHES PER FOOT=25,083 CF IN WET POOL AND 25,083 CF IN DRy POOL.
REQUIRED VOLUME IN FOREBAY = 6.9I ACRES X 43550 CF/ACRE X 0.1 INCH
PER ACRE / TZ TNCHES PER FOOT= 2,508 CF TN FOREBAY.
AT THE OUTLET ELEVATTON OF 80.3 WITHIN THE MATN BASTN, 23,545
CUBIC FEET OF WET POOL STORAGE TS PROVTDED
AT THE OUTLET ELEVATION OF 81.0 WITHIN THE FOREBAY, TL,537 CUBIC
FEET OF WET POOL STORAGE IS PROVTDED
THTS PROVIDES A TOTAL WETPOOL STORAGE OF 35,082 CUBIC FEET WHICH
rS WELL ABOVE THE 25,083 CF IN WET POOL REQUTRED VOLUME
AT THE RISER CREST OUTLET ELEVATION OF 83.25 THE DRY POOL VOLUME
OF 57,153 IS PROVTDED WHICH IS WELL ABOVE THE 25,083 CF TN DRY
POOL REQUIRED VOLUME
24 HOIIR DRjAV{DOTI{ CALCIILATION ,,.
ap=toCa oa sF (3.5, diameter) /
Have=Average head on orifice= ( 83.2s- (s0.3+0. r4s}) ) *o .5=L.402 Ft.
Vd=Volume det.ained=57i.53 CF
Required average discharge eave=Vd/ (t*:600),
Where T=24 hours detention time
Qave=57L53 /86400=0. G615 required maxi-mum average rate.
Actual Qd=Ap* (0.5*sqr (64. *Have) ) =0. O65B* (O. G*sqr (64.4*L.4A2)
Qd=O.381 cfs
Actual detention time= 5?i.s3 /o.ggL/60/60=4!.7 hours >.24 o(-

BUOYAI{CY CAI,CI'IIATION ON BMP OI'TLET STRUCTI'RE
w"i B, oOO lbs
upward rift due to vol-ume in same structures-47,000 Ibs
System will not float. This caLculati.on does not take into effect
the additional weight of the dam on top of t,he pipes. Buoyancy is
not, a problem.
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Qui-ck TR-55 Ver.5.46 S/N:
Executed: 18:2t.:23 05-1_5-2003,J:\poNDpACK\2003043\pRE.TCT

TONGHILL GROVE APARTMENTS
.]AMES CITY COI]NTY
PRE DEVELOPED

Tc COMPUTATIONS FOR: SrTE

SHEET FLOW (ApplicabLe to Tc only)
Segment. ID
Surface description
Manning's roughness coeff. ,
Flow length, L (total < or
Two-yr 24-hr rainfall-, p2
Land sJ_ope, s

0.8
.007 * (n*L)

T-

0.5 0.4

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

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

Paved Csf =

T=L/ (3500*V)

1-5. 1345
20.3282

grass
n

= 300) ft
in

ft/tt

hrs

surface

0.0500
200.0
2.800

0.0200

0.13

swale
Unpaved

ft 400.0
ttr/tt 0.0200

fL/ s 2 .28)-a

hrs 0.05

channel
sq. ft 9.00

fr r_2.00
ft 0.750

ft/tt 0.0100
0.01_30

ft/s 9.461,3

0.13

0.05

0.01_

CHANNEL FLOW
Segment fD
Cross Sect.iona] Flow Area, a
Wetlqd perimeter, pw
Hydraulic radius, r = a/pw
Channel slope, s
Manning's roughness coeff., n

2/3 t/2
L.Ag ,t r ir s

V= 
;

Flow length, L

T=L/ (3600*V)

fr

hrs

225

0.01

TOTAL TIME (hrs) 0.1-B
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Quick TR-55 Ver.5.45 S/t:
Executed: LB : 2'J,223 05-l-5-2003 J:\poNDpAcK\2003043\pRE.TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS

LONGHILIJ GROVE APARTMEITTS
.'AIIES CITY COI'l{rY
PRE DEVELOPED

Tc COMPUTATIONS FOR: SITE

SHEET FLOW (Applicabl_e to Tc only)
Segment ID
Surface description
Manningts roughness coeff .,
Flow lengt.h, L (total < or
Two-yr 24-Jer rainfal1, p2
Land slope, s

0.8
.007 * (n*L)

T=
0.5 0.4

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

0.5
Avg.V= Csf * (s)
where: Unpaved Csf = l_6.1345

Paved Csf = 20.3282

T=L/ (3500*V)

CHANNEL.4LOW
Segment ID
Cross Sectional_ Flow Area, a
Wetted perimeter, pw
Hydraulic radiust r = a/pw
Channel strope, s
Manning,s roughness coeff., n

2/3 1/2
1.49 * r * s

V= 
;

Flow length, L

T=L/ (3600*V)

grass
n

= 300) ft
in

fE/ fL

fr

hrs

surface

0.0s00
50.0

2.800
0.0200

0.04

225

0.01_

hrs

swale
Paved

fr 500.0
fE/ft 0. 020o

fE/ s 2.8748

hrs 0.05

Channel-
sq. ft 9.00

fr ]-2.00
ft 0.7s0

fE/fE 0.0100
0.0130

ft/ s 9 .461,3

0.04

= 0.05

0.01

TOTAL TIME (hrs) 0.t0
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Quick TR-55 Ver.5.46 S/N:
Executed: 07:37:05 04-28-2003

LONGHIIJIJ GROVE APTS
.'A}TES CITY COI'!rTY
PRE DEVELOPED

RTJNOFF CURVE NI]MBER SI]MMARY
:::::::::::::::3:::::::::::3:::::::::::::::::::::::::::::::3::::::

Subarea Area CN
Description (acres) (weighted)

L7.99 70

AREA CN
SURFACE DESCRIpTION (acres)

188 KEMPSVTLLE FSL-B-brush
1,4 / lsD EMPORTA-C-brush
L4B / 1,5D EMPORTA-C-paved
298 SLAeIJE-C-brush
298-SLAGLE-C-paved
1- l-C CRAVEN- C- gras s /brush

0.82 48
4.63 65
0.67 98
3.1_5 65
0.1_5 98
6.34 55

1l-C-CRAvEN-C-paved/buildings 2.23 98

coMposrTE AREA ---> a7.99 59.8 ( 70 )
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LONGHIIJIJ GROVE APTS
iIAI4ES CITY COI'MTY

POST DAVIIJOPED
bypass basin

RUNOFF CURVE NWBER SI]MMARY
:::::::::::::::::::::::::::::::::::::::!::::::::::::::::::::::::::

Subarea Area CN
Description (acres) (weighted)

2.2L 58

RI]NOFF CURVE NI]MBER DATA
:::::::::::::::::::::::::::::::::3::::::::::::::::

Composite Area:

AREA CN
SURFACE DESCRTPTTON (acres)

1-88 KEMPSVIIJLE FSL-B-brush
14 / !5D EMPORIA-C-gr:ass
I4B / asD EMPORIA-C-paved
1lC CRAVEN-D-grass

0.50 48
1.05 74
0.20 98
0.41_ 70

coMposITE AREA ---> 2.2-t_ 67.9 ( 68 )
:::::::::3:::::::::::::::::::::::::::::::::::::::::::
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LONGHILIJ GROVE APTS
\TA}IES CITY COI'IITY

POT'T Dg\TAIJOPED

Subarea Area CN
Description (acres) (weighted)

15.85 83

RIJNOFF CI,'RVE NI]MBER DATA

SURFACE DESCRIPTION
AREA CN

(acres )

188 KEMPSVILLE FSL-B-brush 0.13 48
I8B-KEMPSVIIJLE FSL-B-pved/bIdg O.2L 98
LAB/LiD ONSITE EMpORTA-C-grass :--.97 74
148/L5D ONSITE EMpORIA-C-paved 0.54 98
29B ONSfTE/OFFSITE SLAGLE-C-gra 2.06 74
29B ONSITE SLAGIJE-C-paved/buiId 0.97 98
1lC ONSITE/OFFSITE CFTAVEN-C-gra 4.2L 70
1lC ONSITE/OFFSTTE CRAVEN-C-pav 4.15 98
148 OFFSITE EMPORIA-C-grass
L4B OFFSITE EMPORIA-C paved

0.92 74
0.69 98

coMposITE AREA -__> 1s.8s 82.7 ( 83 )
a : : a :t : : : : : : : : : : : : : : : : : : : : : : : : : : : : : r r r rffi: : : : ; : : : :
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Quick TR-55 Version: 5.46 S/N
ReEurn Frequency: L yeara

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Dist.ribution

(24 hr. Duration Storm)

Executed: 05-l_5-2003 t_B:31:55
Watershed fiLe: --> .J:\poNDpACK\zOOaOaf\eRn .Mop
Hydrograph fite : --> J: \PONDPACK\2003043\pRE1.HyD

IJONGHII.L GROVE APARI'IfEIflTS
.'A}IES CITY COUIIIY
PRE DEVELOPED

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

subarea AREA cN Tc * Tt erecip. I Runoff ra/p
Description (acres) (hrs) (hrs) (in) i ti"l inpur/used

l_s.54 70.0 0.20 0. oo 2.80 | o. e r r.3L .3t_

* Travel time from subarea outfall to composite wat.ershed outfall point.
r -- subarea where user specified interpolation between ra/p tables.

Iota1 area = L5.54 acres or O.O242B sq.mi
Peak discharqe = l_0 cfs

>>>> Computer Modifications of Input parameters <<<<<

Input Values Rounded Values la/p
Subarea Tc * Tt Tc * Tt fnterpolaLed la/p

Description (hr) (hr) (hr) (hr) (Ves/ro) Messages
,---:--

0.18 0.00 O.2O 0. OO yes

* Travel time from subarea outfal-L to composite watershed outfall point.

>>>> Summary of Subarea Times to peak <<<<

Peak Discharge at Time to peak at
Composite Outfal-l- Composite Outfall

Subarea (cfs) (hrs)

1_0 L2.2

Composite Watershed 10 12.2
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Time
(hrs )

Flow
(cfs)

Time
(hrs)

FLow
(cfs)

l_1-. 0

11. L
rt.2
11 .3
11 A

11. 5
1l_. 6
71,.7
11. 8

l_1. 9
12.o
1,2.L
L2.2
L2.3
1,2 .4
12.5
12 .6
12.7
12.8
L2.9
13.0
13.1
L3.2
13 .3
13 .4
13.5
13.6
t-3 .7
L3.8
13 .9
14.0
i.4.L
't-4.2

14.3
L4.4
1,4 .5
t4 .6
]-4.7

0

0
0
0

0
0

U

0

1

1
3

B

L0
7
4
3

2
2

2
2
l_

t_

1

1

1
1
t-

1

l-

1
t-

1

I

1-

1
1

1
1

L4.8
1,4 .9
l_5.0
15.1_
1,5.2
15 .3
t_5 .4
r_5.5
15.5
L5 -7
15.8
15.9
16.0
l-5. r_

1,6 .2
1_5.3
1,5 .4
L5 .5
r_6 .5
45.7
15. I
\6 .9
t'7 .0
17.t
'J,7 .2
L7 .3
L7.4
17 .5
t7.6
t7 .7
1,7 .8
a7 -9
l_8.0
18.1
48.2
t_8.3
18 .4
18 .5

-].

t-

1-
t

t_

1

I
1
t_

1
1
1
t-

1
0
0

0

0
0
0

0
0

0
0

0

0
0
0

0

0
0
0

0

0
0
0

0
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'r'1me

(hrs )

FIow
(cfs)

Time
(hrs )

Flow
(cfs)

18.6
r.8.7
18.8
LB.9
L9. 0
1_9. r-

1,9.2
19.3
19 .4
19.5
1,9 .6
19.7
L9. 8

1.9.9
20 .0
20.L
20.2
20.3
20.4
20.5
20 .6
20.7
20.8
20.9
2t.0
2L.'J_
21,.2
2L.3
2L.4
21.5
21 .6
2L.7
2L.8
2'J" .9
22 .0
22 .1,
22.2
22.3

0

0

0
0

0

0

0

0

0

0
0
0

0

0

0

0

0

0

0
0

0

0
0
0

0

0

0

0

0

0

0
0
0

0

0

0

0

0

0

0

0

0
0
0

0
0

0

0

0
0
0
0
0

0

0

0
0

0
0
0

0

0
0
0
0
0
0
0
0
0
0

0

0

0

22.4
22.5
22-5
22.7
22 .8
22 .9
23 .0
23.r
23.2
23.3
23.4
23 .5
23 .6
23.7
23 .8
23 .9
24 .0
24 .1,
24.2
24.3
24.4
24.5
24 .6
24.7
24.8
24 .9
25.O
25.r
25.2
25.3
25.4
25.5
25 .6
25.7
25 .8
25 .9

PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 183



Return Frequencyz 2 yearE

TR-55 TABULAR HYDROGRAPH METHOD

Dpe II. Distribution
(24 }rr. Duration Storm)

Executed : 05 - 15 -2O03 i_8 : 31 : 55
Watershed fiLe: --> J:\eoluoeacK\2003043\pRE .Mop
Hydrograph file : --> J: \PONDPACK\2003043\PRE2.HyD

IJONGHIIJIJ GROVE APARTIIENTS
iIAIIIES efTY COItlfltY

PRE DEVELOPED

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

subarea AREA cN Tc * Tt precip. I Runoff ta/pDescription (acres) (hrs) (hrs) (in) i ti"l input/used ',,,,

l_s. s4 70.0 o .20 0.00 3 . so I r. or I.24 .24

* Travel" time from subarea outfal-J" to composite watershed outfalJ. point. '
r -- subarea where user specified interpolation beLween ra/p tables.

Total area = l-5.54 acres or O.O24ZB sq.mi
Peak discharge = L8 cfs

>>>> Computer Modifications of Input parameters <<<<<

subarea t;:"t u?t;:" Rounded 
Y"+i"" ,"."iiii"..u ta/p

Description (hr) (hr) (hr) (hr) (yes/No) Messages

0.1-B 0.00 0.20 0.00 yes

* Travel Eime from subarea outfall to composite watershed outfall point.

>>>> Summary of Subarea Times to peak <<<<

Peak Discharge at Time to peak at
Composite Outfall Composite Out.fall

Subarea (cfs) (hrs)

t8 12.2

Composite Watershed 18 L2.2
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Time
(hrs )

FLow
(cfs)

Time
(hrs )

Flow
(cfs)

11.0
11. l_

L't .2
1_1.3
11 A

11. 5
11. 5
LL.7
t_1. 8
1_1_.9

12.0
12.t
L2.2
t2.3
12.4
12.5
12 -6
1,2.7
L2.8
12.9
L3.0
r-3.1
43.2
13 .3
t_3 .4
13 .5
13 .6
1,3.7
13.8
13.9
14.0
L4.t
14.2
14.3
14 .4
14 .5
1,4 .6
1,4 .7

0

0
0

0

0

0

0

1_

1

2

6

15
18
L2

7

5

4
3

3

2
2

2
2
2

2
)
2

2
1
1
1

1
1

I

1
t_

1

1

14.8
14.9
15.0
1_5. t_

]-5.2

1,5 .4
r-5.5
t_5.5
15.7
15.8
15.9
16. 0
l_6. 1-

L6.2
15 .3
1,6 .4
16 .5
t6 .6
L6.7
16.8
16 .9
17.0
1,7.L
'1,7 .2
17 .3

1,7 .5
17 .6
t7 .7
t7 .8
L7 .9
1_8.0
1-8.1
tB.2
r_8 .3
l-8.4
18.5

l_

L
t_

t-

1

1
L
I
I

1_

1
1
1
l_

1
L
1
1
L
1
I

1
L
1-

t_

1_

t_

1
t
1_

1
t_

l_

1
t-

a

L
t
1
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'I ]-me
(hrs)

FIow
(cfs)

'l l_me
(hrs)

Flow
(cfs)

18.5
18 .7
1-8.8
18.9
19. 0
19. 1_

1,9.2
19. 3
19 .4
19 .5
t-9. 6
19.7
19. 8

L9.9
20.0
20.r
20.2
20.3
20.4
20.5
20 .6
20.'7
20.8
20.9
2L.O
2L.L
21.2
2'l_.3
2L.4
2a.5
2L .6
2L.7
2)- .8
2L.9
22.O
22.L
22.2
22.3

1_

aI

1_

1

t_

1
1
1

1
0
0

0

0

0

0

0
0

0
0

0

0
0
0

0
n

0

0

0
0

0
0
0
0

0

0

0

0

0

0-
0

0

0

0

0

0
0
0
o
0
0
0

0

0
0
0
0
0
0

0
0
0

0

0

0

0
0
0
0
0
0

0

0
0
0

22 .4
22.s
22 .6
22.7
22.8
22.9
23.0
23.r
23.2
23 -3
23 -4
23 .5
23 .6
23.7
23 .8
23 .9
24.0
24.L
24.2
24.3
24.4
24.5
24 .6
24.7
24 .8
24 .9
25 -O
25.r
25.2
25.3
25.4
2s.5
2s.6
25.'7
25 .8
25 .9
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Return Frequency: 10 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(24 hr. Duration Storm)

Executed: 05-15-2003 i-8 :31_:55
Watershed fiLe: --> J:\eouoeecK\2003043\pRE .Mop
Hydrograph file : -->,J: \poNDpAcK\2oo3043\pREj_o.HyD

I,ONGIIIIJIT GROUE APARTMENTS
,tAf'{ES CfTY COUI|TY

PRE DEVEI.OPED

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

subarea AREA cN Tc * Tt precip. I Runoff ra/pDescription (acres) (hrs) (hrs) (in) i ti"l inpur/used

1s. s4 70.0 0.20 0.00 s.70 | z.st r.15 .1_5

* TraveL time from subarea outfaLL to composite watershed outfall point.. '
r -- subarea where user specified interpolation between ra/p tabLes.

Total- ar€a = 15.54 acres or 0.02428 sq.mi
Peak discharqe = 48 cfs

>>>> Computer Modifications of fnpuE parameters <<<<<

Input Values Rounded VaLues la/p
Subarea Tc * Tt Tc * Tt Interpolated ].a/p

Description (hr) (hr) (hr) (hr) (yes/No) Messages

0. L8 0.00 O.2O O. OO yes

* Travel time from subarea outfall to composite watershed outfall point.

>>>> Summary of Subarea Times to peak <<<<

Peak Discharge at Time to peak at
Composite outfall Composite outfall

Subarea (cfs) (hrs)

48 1_2.2

Composite Watershed 48 t2.2
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'r'1me

(hrs )

Flow
(cfs)

Time
(hrs)

Fl-ow
(cfs)

11. 0
11_. 1_

),r.2
Lt_. 3
11.4
11.5
rf . o

l_t_. 7
11. I
11_. 9
12.o
1_2.1
72 .2
12.3
1,2 .4
12.5
12 .6
LZ. I

L2.8
12 .9
1-3.0
13 .1
13.2
l-3 .3
13 .4
L3 .5
t_3.6
L3.7
13.8
13.9
14.0
1A a

La.z

14.3
14 .4
f+. f,

14 .6
14.7

1
I

1

1
2
2

5
7

10
22
43
4B
30
15
11
I
7

6
6
5
4
4

4
4
4
3

3

3

3

3

3

2

2
2

2
2
2

l-4.8
L4 .9
15.0
15.1
L5.2
15.3
15 .4
t-5 .5
15.5
15.7
15.8
l_5.9
r_5.0
16.1_
76.2
r_6.3
16.4
1-5 .5
16 .6
16.7
16.8
L6 .9
t7.o
t7 .L
L7.2
I7 -3
t7 .4
l_7 .5
L7 .6
L7 .7
L7.B
t7 .9
r_8.0
18.r-
18.2
l_8.3
'J-8.4

18.5

2
2

2
2

2

2
2

2

2
2
2

2
2
2

2
1_

L
1
1_

1
1
L
1-

1
L
1_

1
t_

t_

L
1
l-
l_

1-

t_

1

l_

l_
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Time
(hrs)

FIow
(cfs)

'I'Ame

(hrs )

FIow
(cfs)

18 .6
LB .7
18.8
1_8.9
19.0
19. l_

1,9.2
19.3
1"9 .4
1_9. 5

19.5
19.7
t_9. 8
19 .9
20 .0
20.1
20.2
20.3
20.4
20.5
20 .6
20.7
20 .8
2A .9
21, .0
2'J_.L
2'J,.2
21.3
2L .4
2L.5
21, .6
2t.7
21, .8
2L .9
22 .0
22.1,
22.2
22.3

1
1_

1
I

L
t-

1
L
1

l_

l_

l_

1

1
1
I

1
L
t-
1

t_

l-
1r

I

f

1
1
L
1
I
I

1_

1
1_

'l

1

1

22 .4
22.5
22 .5
22.7
22 .8
22 .9
23 .0
23.t
23.2
23.3
23 .4
23.5
23 .6
23.7
23.8
23.9
24 .0
24.L
24.2
24.3
24.4
24.5
24 .5
24.'1
24.8
24.9
25 .0
25 .1,

2s.2
25.3
25.4
25.s
25 .6
25.7
25.8
25.9

1-
1_

r
l-

L
1
1
L
1
1
1

t_

L
1_

I

t-

0
n

0

0
0

0

0

0
0
0

0

0

0
0
0
0
0
n

0
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Return Frequencys 100 yeara

TR-55 TABULAR HYDROGRAPII METHOD
Tlpe II. Distribution

(24 hr. Duration Storm)

Executed: 05-l_5-2003 18:31 :55
watershed file: --> J:\polppacK\2003043\pRE .Mop
Hydrograph f ile: --> ,J: \poNDpAcK\2003o43\pREj-oo.HyD

IJONGHIIJIJ GROVE APARTITTENTS

{IAI'{ES EITY COI'IqTY
PRE DEVEIJOPED

>>>> fnput Parameters Used t.o Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt precip.
Description (acres) (hrs) (hrs) (in)

Runof f la/p :,

( in) input,/used

15.54 70.0 a.20 0.00 8. oo 4.46 I.1r- . r_t

* Travel time from subarea outfalL to composite watershed outfall point.
r -- subarea where user specified interpolation bet.ween ra/p,tables.

lotal area = L5.54 acres or O.O242B sq.mi
Peak discharge = 86 cfs

>>>> Computer Modifications of Input parameters <<<<<

Input. Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt fnterpolated la/p

Description (hr) (hr) (hr) (hr) (yes/No) Messages

0.18 0.00 O.2O 0.00 yes

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

>>>> Summary of Subarea Times to peak <<<<

Peak Discharge at Time to peak at
Composite Outfal] Composite Outfall

Subarea (cfs) (hrs )

86 L2.2

Composite Watershed 8G 't2.2
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'l lme
(hrs )

FLow
(cfs)

'I'1me
(hrs)

Flow
(cfs)

11.0
11.1
11-.2
Lr_.3
lt_ .4
11.5
lt-. 6
tL.7
11_. 8

11.9
12.0
t2.1,
12.2
L2.3
L2.4
12.5
t2 .6
12.7
t2.8
t2.9
13.0
13.1
43.2
13 .3
l_3 .4
13.5
13.6
l_3.7
r_3.8
13.9
14.0
14.1
1,4 .2
1_4 .3
L4 .4
14.5
L4 .6

2
2

3

3

4
4
5

11
16
22
42
79
B5
52
27
18
L4
1L

9
8

I
I
7
6
6
6
5
5

5
4
4
4
4
4
4

4
4
4

14.8
L4 .9
l_5.0
L5.t_
15.2
15 .3
15.4
l_5 .5
15 .5
L5.7
1_5.8
1_5.9
16.0
t_6. t_

15.2
J-O . J

L6 .4
t-5.5
16.5
L5.7
r_6. I
16. 9
L'7 .O
L7.l
L7.2
1,'7 .3
'J,7.4

t7 .5
t7 .6
t7 .7
'J-7.8

1,7 .9
18.0
18.1
18.2
18 .3
18 .4
18 .5

4
J

3

3

3

3

3

3

3

3
?

3

3

3

3

2
2
2
2
2
2

2
2
2
2
2
2
2

2
2
2
2
2
2

2
2
2
2
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Time
(hrs )

Flow
(cfs)

Time
(hrs )

Flow
(cfs)

t_B .5
1,8.7
18.8
18.9
t-9. 0
19. L

t9.2
t_9. 3
1,9 .4
t-9. 5
19.6
19.7
1_9.8
1.9 .9
20.0
20.L
20.2
20.3
20 .4
20.5
20 .6
20.7
20 .8
20.9
21, .0
2t.L
2r.2
21.3
2'J_ .4
21_.5
21, .6

2L.8
2L .9
22.o
22 .1-

22.2
22.3

2
2

2

2
2
2
2

2

2

2
1
I

L
1

1
t-

1_

1.

1

1
1_

l_

1
l_

1
1

1
l_

l_

L
1
1
1
1
1

1
l_

22 .4
22.s
22 .6
22.7
22.8
22 .9
23 .0
23.t
23.2
23.3
23 .4
23.5
23 .6
23.7
23 .8
23.9
24 -O
24.L
24.2
24.3
24.4
24.5
24 .6
24.7
24 .8
24.9
25.O
25.1
25.2
25.3
25 .4
25.5
25 .6
25.7
25.8
25 .9

I

1
I

1
1
l_

1
1
f,

1_

l_

1
1
l-

1
1
0

0

0
0
0
0

0
0

0
0
0
0
0
0
0
0
0
0
0

0
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ReEurn Frequency: 1 yearE

TR-55. TABULAR HYDROGRAPH METHOD
Type II. Distribution

(24 hr. Duration Storm)

Executed.: 05-15-2003 ].B:32:4i
watershed file: --> J:\polropecr\2003043\posTBy .Mop
Hydrograph file : --> J: \PONDPACK\2003043\pSTByl.HyD

I.ONGHII,IJ GROVE APARTMENTS
JAuEs crTY colnf,rY

POST DEVEIJOPED ITDROGRAPHS
bypass baein

>>>> fnput Paramet.ers Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt precip.
Description (acres) (hrs) (hrs) (in)

Runoff ta/p
( in) input,/used

2.2L 68.0 0.L0 o.oo 2.80 0.53 I.34 .34

* TraveL time from subarea outfall to composiEe watershed outfalt point. .

f -- subarea where user specified interpolation between ra/p tables.

Total area = 2.2L acres or O.OO345 sq.mi
Peakdischarge= 2cfs

>>>> Computer Modifications of fnput parameters <<<<<

Input Val-ues Rounded Val"ues la/p
Subarea Tc * TL Tc * Tt Int,erpolated Ia/p

Description (hr) (hr) (hr) (hr) (yes/No) Messases

0.1-0 0.00 ** ** Yes

* Travel time from subarea outfall- t.o composite watershed outfall point.
>>>> Summary of Subarea Times to peak <<<<

Peak Discharge at Time to peak at
Composite outfal-l Composite outfal-l

Subarea (cfs) (hrs)

t2.L

Composite Watershed 2 t2.1
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'r'r-me

(hrs)
Flow
(cfs)

't'tme
(hrs)

Flow
( cfs)

11. 0
l-1. 1
LL.2
l_l_.3
11 .4
1_1.5
II. O

tr.'1
11. 8

11. 9
12.o
t2.L
L2.2
1,2.3
L2.4
1,2 .5
t2.6
12.7
1,2 .8
L2.9
r_3.0
13.1
13.2
1_3.3
1_3 .4
l-3 .5
r_3.6
13.7
13.8
13 .9
14.0
14.t
14.2
14.3
14.4
14 .5
14.5
t4.7

0

0

0

0

0

0

0

0

0
0

1_

2

1
0

0

0

0
0

0
0
n

0

0
0

0

0
0

0

0
0

0
0

0

0

0

0

0

0

14.8
t4 .9
1_5.0
l-3..L

15.2
L5.3
15 .4
15 .5
1C <

L5 -7
t_5 .8
r-5.9
16.0
1-6. 1
16.2
r_6 .3
1_6 .4
16 .5
L5 .6
LO. I

1"6. I
t_5.9
17.o
t7.L
L7 .2
t7 .3
1n A

17 .5
L7 .6
L7 .7
I7 .8
1,7 -9
18.0
18.1_
18 -2
18.3
18 .4
18 .5

0
0

0

0

0
0

0
n

0

0
0
n

0
0

0
0

0
0
0
0

0
0

0

0
0
0

0

0
0

0

0
0

0
0
0
n
n

PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 194



Time
(hrs)

Flow
(cfs)

Time
(hrs)

Flow
(cfs)

1-8.6
1,8.7
18.8
18.9
19.0
19. 1
L9.2
19.3
t9 .4
19.5
r_9. 6
't"9.7
19. 8

1_9. 9
20.o
20.'J,
20.2
20.3
20 .4
20.5
20 .6
20.7
20.8
20 .9
2L.O
2L.L
2L.2
21,.3
2t .4
2L.5
2L .6
21_.7
21.8
2L.9
22.O
22.1
22.2
22 .3

0
n

0

0
0

0

0
0

0

0
0

0

0

0

0
n

0

0
0

0

0
0

0
0

U

0
0
0

0

0

0
0

0

0

0

0

0

0

22 .4
22.5
22 .6
22.7
22.8
22 .9
23.O
23 .1-

23.2
23 .3
23 .4
23.5
23 .6
23.7
23 .8
23 .9
24.O
24.L
24.2
24.3
24 .4
24.5
24 .6
24.7
24 .8
24 .9
25.O
25.1,
25.2
25.3
25 .4
25 .5
25.5
25.7
25 .8
25 .9

0-
0

0

0

0
0
0

0

0
0

0

0
0
0

0
0
0
0

0
0

0

0

0
0
0

0

0
0
0
0

0

0

0
0
0
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Return Frequencyr 2 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(2a hr. Duration Storm)

Executed: 05-15-2003 IB 232 47
Watershed file: --> J:\tOwoeacK\2003043\pOSTBy .MOp
Hydrograph file : --> .l: \poNDpAcK\2003043\psTBy2.HyD

LONGHIIJL GROVE APARTMENTS
iTAUES CTTY COI'NTY

POST DEVEI,OPED HCDROGRA,PHS
bllpass baein

>>>> Input Parameters Used to Compute Hyd.rograph <<<<

Subarea AREA CN Tc * Tt precio.
Description (acres) (hrs) (hrs) (in)

Runoff Ia/p
(in) input/used

2.2L 68.0 0. L0 0.00 3.50 0. 90 r .27 .27

* Travel time from subarea outfall to composite watershed outfall point.
r -- subarea where user specified interpolation between ra/p tabl_es.

Total dr€d = 2.21 acres or 0.00345 sq.mi
Peakdischarge= 3cfs

>>>> Computer Modifications of Input parameters <<<<<

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

Description (hr) (hr) (hr) (hr) (yes/uo) Messages

0.L0 o.oo ** ** Yes

* Travel- time from subarea outfall to composite watershed outfall point.** Tc & Tt are available in the hydrograph tabl_es.
bypass basin

>>>> Summary of Subarea Times to peak <<<<

Peak Discharge at Time to Peak at,
Composite outfall Composite outfal_I

Subarea (cfs) (hrs )

L2.a

Composite Watershed t2.1
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Time
(hrs )

FLow
(cfs)

Time
(hrs )

Flow
( cfs)

11.0
11. t_

LL.2
11 .3
1,1 .4
11. 5
11. 5
LT.7
L]-.8
11. 9
L2.O
1,2.L
L2.2
12.3
L2.4
12.5
L2.6
1.2 .7
1_2 .8
t2 .9
13.0
13.1
L3.2
13 .3
13 .4
L3.5
r_3.6
L3.7
1_3.8
13.9
l_4.0
L4.L
L4.2
1"4.3
L4 .4
14 .5
14 .6
L4.7

0
0

0
0

0

0
0

0

1
1
2

3

2

1
t-

0
0

0

0

0
0

0

0

0

0

0
0

0

0

0
0

0

0
0
0

0

0
0

l_4.8
L4 .9
15.0
15.1-
L5.2
l-s .3
1_5 .4
15.5
15 .5
15.7
15.8
15.9
16.0
IO. T

]-6.2
16 .3
16 .4
15.5
L6 .6
16.7
16. 8

15.9
L7.O
17 .'1,

1,',7 .2
L7 .3
L7 .4
t7 .5
17 -6
L7 .7
L7.8
1,7 -9
18.0
18.1
1,8.2
18.3
18 .4
18.5

0

0

0
0

0
n

0
0

0

0
0
0

0

0

0

0
0
0

0

0
0
0

0

0
0

0

0

0
0
0
0
0
0
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Time
(hrs)

Flow
(cfs)

Time
(hrs)

Flow
(cfs)

18.5
1_8. 7

1_8.8
18.9
19. 0
1_9. l-
1,9.2
19.3
t9 .4
t-9. 5
19. 6
19.7
19.8
19 .9
20.o
20.1
20.2
20.3
20 .4
20.5
20.6
20.7
20 .8
20.9
2t.o
2L.1
2L.2
2'J..3
zL.+

2L.5
21, .6
2t.7
2L.8
21, .9
22 .0
22.L
22.2
22.3

0

0

0

0

0

0

0

0
0

0

0
0

0

0
0

0

0
0

0

0

0

0
0
0

0

0

0
0

0

0

0

0

0
0

0

0
0

0

22 .4
22.5
22.6
22.7
22.8
22 .9
23 .0
23.L
23.2
23.3
23 .4
23.5
23 .6
23.7
23 .8
23 .9
24.O
24.L
24.2
24.3
24 .4
24.5
24 .6
24.7
24 .8
24 .9
25.0
25.L
25.2
25.3
25.4
25.5
25 .6
25.7
25.8
25.9

0

0-
0

0
n

0

0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0

0
0

0
0
0

0

0

0
0
0

0
0
0

0
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Return Freguencys 10 yearE

TR-55 TABULAR HYDROGRAPH METHOD
Iype If. Distribution

(24 l':,r. Duration Storm)

Executed: 05-15-2003 LB:32 47
Watershed file: --> .f:\pOmOpRCK\2003043\pOSTBy .MOp
Hydrograph file : --> .T: \poNDpAcK\2003043\psTByt-o.HyD

LONGHIIJL GROVE APARTMEINS
{IAIIES CITY COT'IqTY

POST DEVEIJOPED HYDROGRAPHS
blpass basin

>>>> fnput Parameters Used to eompute Hydrograph <<<<

subarea AREA cN Tc * Tt precip. I Runoff ra/pDescription (acres) (hrs) (hrs) (in) i G"l input/ised

2.2'J, 68.0 0.10 o. oo s..70 | z.zg I.L1 .-J.7

* Trave1 time from subarea outfall to composite watershed outfall point.
r -- subarea where user specified interpolation between ra/p tabres.

Total area = 2.21 acres or O.OO34S sq.mi
Peakdischarge= Scfs

>>>> Computer Modifications of Input parameters <<<<<

Input VaLues Rounded Va1ues la/p
subarea Tc * Tt rc * Tt rnterpolated ra/pDescription (hr) (hr) (hr) (hr) (yes/No) Messages

0.1-0 0.00 ** ** Yes

* Travel- time from subarea outfall to composite watershed outfall point.** Tc & Tt are available in the hydrograph tabtes.
bypass basj-n

>>>> Summary of Subarea Times to peak <<<<

Peak Discharge at Time to peak ac

subarea comp""til.Sitt"tt ""*n""i;:"i"t"tt
12.7

Composite Watershed 8 L2.T
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'l'1me
(hrs )

Flow
(cfs)

Time
(hrs)

FIow
(cf s)

11.0
11. L
LL.2
t_1 .3
II .4
11. 5
11. 6
LL.7
1L. 8

1_1. 9
L2.O
1,2.L
12.2
12.3
12.4
12.5
rz .6
12.7
'J_2.8

L2.9
13 .0
l-3.1
L3.2
13.3
13.4
J-J.5

t-3 .6
13.7
13. B

13.9
1_4.0
1i ar=.1

L+ .2

1-4 .3
t4 .4
14.5
14 .6
L4.7

0

0

0

0
0

U

0
1
1
2
5
t'
5
2

L
1_

l_

I

l_

I
1_

l-

0

0
0
0

0

0
0

U

0
0
0

0

0
0

0

14.8
L4.9
l_5.0
1_5.1_

L5.2
15 .3
15 .4
1_5.5
l-f . o

L5 .7
15.8
i_5.9
r_5.0
r-6 . 1_

L6.2
15.3
1.6 .4
16.5
L6 .5
'J.5.7

1_5.8
16. 9
17.0
L7 .'1,
17 .2
r7 .3
L7.4
L7 .5
a7 .6
L7 .7
L7.8
L7 .9
18.0
r_8.1
18.2
18 .3
t_8 .4
18.5

0
n

0

0

0
0
0
0

0

0

0

0
0

0

0
0
0

0

0

0

0
0
n

0
v
0

0

0
n

0
0

0
0
0
0
0

0
n
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Ti-me
(hrs )

FIow
(cfs)

Time
(hrs )

Flow
(cfs)

l-8 .5
]-8.7
1_8.8
18.9
L9.0
1-9. L
19.2
1-9. 3

19 .4
19.5
1-9 .6
19.7
19. B

1.9.9
20.0
20.1
20.2
2A.3
20 .4
20.5
20 .5
20.7
20.8
20.9
2L,O
21.L
2r.2
2L.3
2I .4
21 .5
z)_.6
2'J,.7
2L .8
2'J,.9
22 .0
22.1
22.2
22.3

0

0
0

0
n

0

0

0
0

0

0

0

0
0
0

0

0

0

0
0
0

0

0
0
0

0
0

0

0

0

0

0
0
0

0

0

0

0

22.5
22.6
22.7
22 .8
22 .9
23 .0
23.'l_
23.2
23.3
23 .4
23 -5
23.6
23.7
23.8
23 .9
24.O
24.L
24.2
24.3
24 .4
24.5
24 .6

24.8
24 .9
25 .0
25.1
25.2
25.3
25.4
25.5
25 .6
25 -7
25 .8
25 .9

0
n

0

0

0

0

0
0
0
n

0

0
0
0
0

0

0

0
0
0
0

0
0
0
0
0

0

0
0
0
0
0

0
0

0
0
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Retsurn Frequency: 100 years

TR-55, TABULAR HYDROGRAPH METHOD
Iype II. Distribution

(24 h'r. Durat.ion St.orm)

Execuled: 05-15-2003 1t8:32t47
watershed file: -->,f:\eouonacK\2003o43\posTBy .Mop
Hydrograph file : --> J: \poNDpAcK\2003043\psTByloo.HyD

IJONGHIIJIJ GROVE APARTMENTS
.'AI{ES EITY COI'NTY

POST DBVELOPED IIYDROGRAPHS
blpass basin

>>>> fnput Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt precip. I Runoff Ta/p
Description (acres) (hrs) (hrs) (in) | (in) input/used

2.21- 68.0 0.10 o. oo 8. oo I q.z+ T.r2 .12

* Travel- time from subarea outfall to composite watershed outfall point.
r -- subarea where user specified interpoJ-ation between ra/p tables.

Total area = 2.2t acres or O.OO345 sq.mi
peak discharqe = 15 cfs

>>>> Computer Modifications of fnput parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc 'r TE fnLerpolated Ta/p

Description (hr) (hr) (hr) (hr) (yes/No) Messages

0.10 0.00 ** ** Yes

* Travel time from subarea out.fall to composite watershed out.fall point.** Tc & Tt are available in the hydrograph tables.
bypass basin

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

Peak Discharge at Time to Peak at
Composite Outfall- Composite OutfalL

Subarea (cfs) (hrs)

l-f 1,2.1,

Composite Watershed 15 1,2.t
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Time
(hrs )

t t-ow
(cfs)

Time
(hrs)

FIow
(cfs)

11.0
1_1. 1

TL.2
11.3
L1.4
t_1. 5

11.6
LL.7
11. I
r_1_. 9
72.O
12.L
1"2.2
12.3
12.4
'1,2.5

12.6
12.7
L2.8
L2.9
13.0
13.1
13.2
r-3 .3
13 .4
13 .5
13.5
L3.7
1-3.8
13.9
L4.O
14.L
1,4 .2
1_4 .3
L4.4
t_4.5
J-+ . b

L4.7

0

0

0
0

0

l_

I

2
4
5

9
L5

9
3

2

2
2
1
l-
1
1
1
t-

1
1
1
1
I
l_

I

1_

1
L
l_

t_

0
0

0

14.8
]-4.9
t_5.0
L5.1_
1,5.2
t5.3
l_5 .4
15 .5
15.5
15.7
15.8
15.9
15. 0
1< 1

16.2
16 .3
10 . +

15. 5
a6 .6
1,6.7
15.8
'15 .9
t_7.0
t7.L
L7.2
t'7.3
L7 .4
L7.5
t7 .6
L7 -7
I7.8
!7 .9
1a n

1_B . l_

tB.2
t-8.3
18 .4
18 .5

0

0

0

0

0
0

0

0
0
0

0
0
0

0

0
0
0
0

0
0

0
0

0

0
0

0
n

0

0
n

0
n

0
0

0

0
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Time
(hrs )

FIow
(cfs)

Time
(hrs)

FLow
(cf s)

18.5
1-8.7
18.8
18.9
19.0
1_9 .1
L9.2
L9.3
t9 .4
19.5
'J,9 .6
1,9.7
19. 8

19. 9
20 .4
20.L
20.2
20.3
20.4
20.5
20 .6
20.7
20 .8
20.9
2L.0
2L.L
2'J,.2
2L.3
2L.4
2r.5
2]-.6
2L.7
21. B

21- .9
22.O
22.L
22.2
22.3

0

0
0

0
n

0
U

0

0
0

0
0

0

0
0
0

0
0
0

0

0

0

0

0
0
0

0
0
0

0
0

0

0

0

0

0

0
0

22.4
22.5
22 .6
22.7
22.8
22.9
23 .0
23.4
23 -2
23.3
23.4
23.5
23 .6
23.7
23 .8
23.9
24 .4
24.1,
24.2
24.3
24 .4
24 .5
24 .6
24.7
24.8
24.9
25 .0
25.L
25.2
25.3
25.4
2s.5
25 .6
25.7
25 .8
25 .9

0-
0

0
0

0

0
0
0
0

0
0

0

0
0
0

0
0
0

0

0
0
n

0
0
0

0
0
0

0
n

0
0

0

0

0
0
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Return Frequerrcy: 1 years

TR-55, TABULAR HYDROGRAPH METHOD
Iype II. Distribution

(24 }:-r. Duration Storm)

Executed:. O7 -15-2003 l_9:55: t_6
WaEershed file: --> J:\pOlopaCK\2003043\POST .MOp
Hydrograph file : --> J: \poNDpAcK\2003043\psTl_.HyD

I,ONGHII,IJ GROVE APARTI{EMTS
.'AIIIES CIIY COI'NTY

POST DEVEIJOPED IIYDROGRAPHS
ROUTED T}TROIIGH BASIN

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

Subarea AREA CN Tc * Tt precio.
Description (acres) (hrs) (hrs) (in)

Runoff Ta/p
(in) input/used

15. 85 83.0 0.10 0.00 2.Bo L.29 r.t-5 .15

* Travel time from subarea outfal-l to composit.e wat.ershed outfall point.
r -- subarea where user specified interpolation between ra/p tables.

Iotal area = 1_5.85 acres or 0.02477 sq.mi
Peak discharge = 32 cfs

>>>> Computer Modifications of Input parameters <<<<<

Input Values Rounded Values la/p
Subarea Tc * Tt Tc * Tt Int.erpolated la/p

Description (hr) (hr) (hr) (hr) (yes/No) Messages

0.10 0.00 ** ** yes

* Travel- Eime from subarea outfal-I to composite watershed outfall point.** Tc & Tt are avail-able in the hydrograph tabl-es.
>>>> Summary of Subarea Times to peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfafl

Subarea (cfs) (hrs)

32 'J,2.L

Composite Watershed 32 L2.t
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Composite Hydrograph Summary (cfs)

Subarea
Description

1t_. 0
hr

1_1.3 11-.5 11.9 L2.O
hr hr hr hr

1_2.t
hr

12.2
hr

1_2.3 'l-2.4

hr hr

t-932

Total- (cfs)
1_93220

Subarea
Description

t2.5
hr

12.6
hr

1,2.7
hr

L2.8
hr

1_3.0
hr

L3.2
hr

L3 .4
hr

r.3.5 13.8
hr hr

TotaI (cfs)

Subarea
Description

t_4.0
hr

L4 .3
hr

L4 .6
hr

15.0
hr

15.5
hr

l-5.0
hr

L5.5
hr

17.0 L7 .5
hr .hr

Total (cfs)

Subarea
Descript.ion

18.0
hr

19. 0

hr
20.o
hr

22.0 26.O
hr hr

Total (cfsi "'
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Time
(hrs )

Flow
(cfs)

't l_me
(hrs )

FLow
(cfs)

t_1.0
11.1
It.2
1-1 .3
11 .4
l-1.5
11.6
1r.7
11. I
11-. 9
t2.o
L2.t
1,2.2
1,2 .3
12.4
12.5
12 .5
'J_2.7

L2.8
12.9
L3.0
13.1_
13.2
t-3.3
L3 .4
13 .5
l_3.5
\3.7
13.8
L3 .9
14.0
t4.L
14.2
14.3
14.4
1_4.5
r{ . o
14.7

1
1
1

1
1-

1
4

20
32
L9

7

5
4
3

3

3

2

2
2
2

2
2

2
2
)
L
1

1

1
1

1

1

t-

1

1

14.8
L4 .9
r"5.0
15.1_
L5.2
15 .3
t_5 .4
15.5
15.5
1-5 .7
15.8
15.9
16.0
tb. -L

l.6.2
15 .3
1,6 .4
l_b.5
ro. o
ro. /
15.8
a6 .9
!t.u
1,7.L
17 .2
1,7.3
17 .4
l_/.5

1,7 .6
1_7 .7
1,7.8
L7.9
18.0
18.1
1_8.2
18.3
18 .4
18 .5

1-

1_

1

L
t-

1
1
L

1
1_

1
1
1
l-

l-
1
l_

1
1
'l

1_

L

L
1
l_

l_

1
t_

1
1

I

1
1_

1
1-

1

1
1
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Time
(hrs )

FIow
(cfs)

Time
(hrs)

Flow
(cfs)

L8.5
t8.7
18.8
18.9
l_9.0
19. 1
L9.2
19.3
L9.4
19.5
19 .6
L9.7
19. 8
1,9.9
20 .0
20.L
20.2
20.3
20.4
20.5
20 .6
20.7
20.8
20.9
2L.O
2L.T
2r.2
2L.3
2L.4
2L.5
2L.6
2L.7
2L.8
2t .9
22 .0
22.L
22.2
22.3

1

1
L

I

l_

1
1

1
1

0

0

0

0

0

0
q

0
0

0
0

0

0

0

0

U

0

0
0

0
0
0

0

0
0

0

0
0

0

zz .4
22.5
22 .6
22.7
22.8
22 .9
23 .0
23.a
23.2
23.3
23 .4
23.5
23 .6
23.7
23 .8
23 .9
24 .0
24.1,
24.2
24.3
24.4
24 -5
24 .6
24.7
24 .8
24 .9
25 .0
25.1,
25 -2
25.3
25.4
2s.5
25 .6
25 -7
25 .8
2s.9

0

0'
0
0

0

0
0
0

0

0
0

0
n

0

0
0
0
0

0

0
0

0

0
0

0

0

0
0

0
0
0

0

0

0
0
0
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Return Freguencyz 2 yearg

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(24 h.r. Duration Storm)

Executed: 07-15-2003 19:5G: i-5
watershed file: --> J:\eolroeacK\2003043\posT .Mop
Hydrograph file : -->,J: \poNDpAcK\2003043\psT2.HyD

LONGHII,L GROVE APARTMENTS
JA}TES CTTY COI'lf,TY

POST DEVELOPED }TY:DROGRAPIIS
ROIITED THROUGH BASIN

>>>> fnput parameters Used. t.o Compute Hydrograph <<<<

subarea AREA cN Tc * Tt precip. I Runoff ra/p
Description (acres) (hrs) (hrs) (in) | (in) input/used

1s.85 83.0 0.10 0.00 3.s0 | r.ee T.12 .t2
* Travel- time from subarea outfatl to composite wat.ershed outfall point.
r -- subarea where user specified interpolation between ra,/p tables.

Total area = 15.95 acres or 0.02477 sq.mi
peak discharqe = 45 cfs

>>>> Computer Modifications of fnput parameters <<<<<

Input Values Rounded Values la/p
subarea Tc * Tt Tc * Tt rnterpolated Ta/p

Description (hr) (hr) (hr) (hr) (yes/wo) Messages

0.l_0 0.00 ** ** Yes

* Travel time from subarea outfall to composite watershed. outfall point.** Tc & Tt are availabLe in the hydrograph tables.

>>>> Summary of Subarea Times to peak <<<<

Peak Discharge at Time Lo Peak at
Composite Outfall Composite outfaLl_

Subarea (cfs) (hrs )

45 L2.L

Composite Watershed 46 12.1

PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 209



Composite Hydrograph Summary (cfs)

Subarea
Description

11.0
hr

11.3 11.6 1t_.9 t2.O
hr hr hr hr

L2.1
hr

1,2.2
hr

L2.3 12.4
hr hr

t_02846t_5 29

TotaL (cfs) 15 29 t-02B46

Subarea
Description

1,2 .5
hr

L2.6
hr

L2.7
hr

12.8
hr

L3.0
hr

L3.2
hr

L3 .4
hr

13.6 1-3.8
hr hr

Total (cfs)

Subarea
Description

14.0
hr

L4 .3
hr

14 .5
hr

15.0
hr

l_5 .5
hr

1_6.0
hr

15.5
hr

L7.0 L'7 .5
hr .hr

Total (cfs)

Subarea
Description

18.0
hr

19.0
hr

20.0
hr

22.O 26.O
hr hr

Total (cf s'l "'
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Time
(hrs )

Flow
(cfs)

'l'rme
(hrs )

Flow
(cfs)

1-1. 0
1t_. 1
11,.2
11. 3
LL .4
11_.5
J_J-. b

LL.7
1"1_.8

11. 9
12.O
L2.a
1,2.2
't-2.3
12.4
L2.5
L2.6
L2.'7
T2.B
L2.9
l_3.0
13.L
L3.2
13 .3
J-5 . +

13.5
t_3.5
1,3 .7
13.8
13.9
L4.0
t_4.L
't 4.2
14.3
L4 .4
14 .5
1,4 .6

1

1

l-

1
L
2
2
6

L1
15
29
46
28
l-0

7

6
5
4
A

4

3

3

2
2

2

2
2
2

2

2

2
2
2

2
2
2
2

14.8
L4.9
l_s.0
L5.t-
L5.2
15 .3
1.5 .4
L5 .5
15.5
t-5. /
t-5.8
15.9
1"5. 0
16.1
15.2
L5.3
16.4
16.5
_LO. O

l.6.7
L6.8
1.6 .9
r7.o
1,7.L
17 .2
1.t 1

t7 .4
1"7.5
17 .6
a'7 .7
17.8
t7 .9
18.0
18.1
18 -2
1a ?

1,8 .4
18 .5

2'
1
t_

1
1
t_

1
1_

1_

1
L
1

1
1
1
1
l_

I

1-

1

1

t-

1_

L
1
1
1
1
1_

1
l-
1
1_

I
1

l_

1
1
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'r'1me

(hrs )

Fl"ow
(cfs)

Time
(hrs)

Flow
(cfs)

18.6
L8.7
18.8
r_8.9
L9. 0

l-9. L
L9.2
19.3
19.4
1_9.5
19.5
1,9.7
19. 8

L9.9
20.0
20.L
20.2
20.3
20 .4
20.5
20 .6
20.7
20.8
20 .9
21, .0
2t.L
2L.2
2L.3
2L.4
21,.5
2L .6
21,.7
2L.8
2L.9
22.O
22.'t_
22.2
22.3

1_

l_

1
I

t_

L

I

L
t_

1
1
1
L
L
1
't

1.

t_

L
1

1
I

1
1
t
'l

1
t_

i-
1

t_

L
1
1

t_

1_

I

22 .4
22.5
22 .5
22.7
22.8
22.9
23.O
23.L
23.2
23.3
23 .4
23.5
23.6
23 -7
23 .8
23 .9
24.O
24 -L
24.2
24.3
24 ,4
24.s
24 .6
24.7
24.8
24.9
25.O
25.1,
25.2
25.3
25.4
25.5
25 .6
25.7
25.8
25 .9

1_

1
1
L

1_

L
1
1
L
1
l_

1_

1
1-

1
1
0

0

0

0
0
0

0
0
0

0

0
0
0

0

0

0
0
0
0
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Return Frequency: 10 years

TR-55 TABULAR HYDROGRAPH METHOD
Tytrle II. Distribution

(24 l:r. Duration Storm)

Executed: 07-t-5-2003 l_9:56: l-G
Watershed fil_e: -->,J:\eOlOneCK\2003043\poST .MOp
Hydrograph file : -->,J: \poNDpAcK\2003043\psT10.HyD

IJONGHIITII GROVE APARTMENTS
iTAI{ES EITY COUIITY

POST DEVEIJOPED I{TDROGR,APHS
ROIITED THROUGH BASIN

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

subarea AREA cN Tc * Tt precip. I Runoff ra/p
Description (acres) (hrs) (hrs) (in) | (in) input/used

1_5.85 83.0 0.1_0 0.00 5.70 | : . gr I. 07 .10

* Travel time from subarea outfall to composite watershed outfall point..
r -- subarea where user specified interpolation between ra/p tables.

Total area = l-5.85 acres or O.O247i sq.mi
Peak discharqe = 95 cfs

>>>> Computer Modifications of Input paramet.ers <<<<<

Input Values Rounded Values la/p
Subarea Tc * Tt Tc * Tt Interpolated Ta/p

Description (hr) (hr) (hr) (hr) (yes/No) Messages

0 . l-0 0 .00 ** ** No Computed la/p < . j.

* Travel time from subarea outfall to composite watershed outfall point.** Tc & Tt are available in the hydrograph tables.

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

Peak Discharge at Time to Peak at
Composit.e Outfall- Composite Outfall

Subarea (cfs) (hrs)

12.I

Composite Watershed 95 L2.L
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Composite Hydrograph Summary (cfs)

Subarea
Description

1_L. 0

hr
1_t_.3 1l_.6 t_1.9 12.0
hr hr hr hr

L2.t
hr

1,2.2
hr-

t2 .3 1-2 .4
hr hr

L420599532 6L

Total (cfs) 32 tlI 14205995

Subarea
Description

12.5
hr

12 .6
hr

L2.7
hr

12.8
hr

r_3.0
hr

L3.2
hr

L3.4
hr

t_3.6 l_3.8
hr hr

l-01,2

Total (cfs) L0L2

Subarea
Description

14.0
hr

L4.3
hr

L4 .6
hr

15.0
hr

15.5
hr

l-5. 0

hr
1"5 .5
hr

17.0 L7 .5
hr hr

Total- (cf s)

Subarea
Description

1-8.0
hr

l-9. 0
hr

20 .0
hr

22.0 26.O
hr hr

Total (cfs)
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Time
(hrs )

Fl-ow
(cfs)

Time
{hrs )

Flow
(cfs)

11. 0
11. t_

L1,.2
1_1.3
1,1_ .4
11. 5
11_. 6

LI .7
11. I
l_L. 9

L2.O
12.L
L2.2
42.3
12.4
L2.5
't2 -6
1_2 .7
t2 .8
12.9
t_3.0
13.1_
'J,3.2

t_3 .3
13 .4
13 .5
l_3.6
13.7
13.8
1_3.9
L4.0
14. t-

)-4.2
L4 .3
L4 .4
1,4.5
a4 .5
1A 1

z

3

3

4
4

5

t4
23
32
61_

95
59
20
T4
t-2
L0

tt

7

6

6
5
5
5

5
4
4
4
4
4
4
3

3

3

3

3

3

l-4.8
14 .9
1_5.0
15.1
L5.2
15 .3
l_5 .4
1_5 .5
15.6
15.7
r_5.8
r-5.9
16. 0

15.1_
16.2
t_5.3
L6 .4
r_5 .5
16.6
1,6.7
L5.8
L6 .9
!7.O
'J_7 .L
1,7 .2
t7 .3
t7 .4
1,7.5
1,7 .6
17 .7
I7.8
1,7 .9
18 .0
18.1
t8.2
1-8.3
1-8 .4
18 .5
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'l 1me
(hrs )

FIow
(cfs)

'I.ame

(hrs)
Flow
(cfs)

18.6
1,8.7
18.8
18.9
1_9. 0

t_9. t_

L9.2
19.3
L9.4
1-9. 5
L9 .6
1,9.7
t-9.8
1_9. 9
20.o
20.L
20.2
20.3
20 .4
20.5
20 .6
20.7
20.8
20 .9
2t.o
2L.t
2'J..2
2L.3
2L.4
21, .5
2L.6
2r.7
21, .8
2L .9
22.O
22.L
22.2
22.3

22.4
22.5
22 .6
22.7
22 .8
22 .9
23.O
23.\
23.2
23.3
23 .4
23 .5
23 .6
23.'.l
23.8
23.9
24.O
24.L
24.2
24.3
24 .4
24.5
24 .6
24.7
24 .8
24 .9
25.0
25.r
25.2
25.3
25.4
25.5
25 .6
25.7
25.8
25 .9

1
1_-

1_

I

1

1
1
l-
1-

1

1
L
J.

1
1
1
0

U

0
n

0
0

0
0

0
0

0
0
0

0
0
0

0

0
0
0
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Return Frequency: 100 yeara

TR-55 TABULAR HYDROGRAPH METHOD
Type fr. Distribution

(24 hr. Duration Storm)

Executed: 07-15-2003 i"9:56:L5
watershed file: --> .J:\poNDpAcK\2003043\posT .Mop
Hydrograph file : --> .r: \poNDpACK\2003043\psTloo.HyD

ITO}IGIIIIJI GROVE APARTMEIITS
JAI'IES CITY COIIIIIY

POST DEVEIJOPED IIYDROGRAPHS
ROUTED THROUGH BASIN

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

subarea AREA cN Tc * Tt precip. I Runoff ra/p
Description (acres) (hrs) (hrs) (in) j tinl input/used

1-s.8s 83.0 0. t_0 o. oo 8. oo I s. sa r. 05 .10

* Travel time from subarea outfall to composite watershed outfall point.
r -- subarea where user specified interpolation between ra,/p tabies.

fotal area = l_5 . 85 acres or O .02477 sq. mi
Peak discharqe = 150 cfs

>>>> Computer Modifications of Input parameters <<<<<

Input Values Rounded VaLues Ia/p
subarea Tc * Tt rc * Tt rnterpolaLed ra/p

Description (hr) (hr) (hr) (hr) (yes/No) Messages

0.10 0.00 ** ** No Computed la/p < .1

* Travel time from subarea ouLfaLl to composite watershed outfall point.** Tc & Tt. are avaiLable in the hydrograph tables.

>>>> Summary of Subarea Times to peak <<<<

Peak Discharge at Time to Peak at
Composite OutfalI Composite Outfall

Subarea (cfs) (hrs)

150 T2.I

Composite Watershed 150 L2.1
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Composite Hydrograph Summary (cfs)

Subarea
Description

1"1_. 0

hr
11.3 1_1.5 1-1.9 L2.O
hr hr hr hr

L2.L
hr

L2.2
hr

1_2.3 L2.4
hr hr

49 96 r_5 0 93 2232

Total- (cfs) 49 96 l-5 0 93 2232

Subarea
Description

L2.5
hr

t2 .6
hr

L2.7
hr

L2.8
hr

L3.0
hr

13.2
hr

'1,3 .4
hr

13.5 13.8
hr hr

t-01_Lt-31518

Total (cfs) 101_Lt_31_518

Subarea
Description

1-4.0
hr

14.3
hr

1,4 .6
hr

l_5.0
hr

l_5 .5
hr

1_6.0
hr

15.5
hr

L7 .0 L7 .5
hr hr

Total (cfs)

Subarea
Description.

18.0
hr

19. 0

hr
20.0
hr

22.O 26.0
hr hr

TotaI (cfs)
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'I'1me

(hrs )

Flow
(cfs)

Time
(hrs )

FIow
(cfs)

11. 0
11. 1
LL.2
11_.3
1l_ .4
11.5
1-l_. 6
tr.7
1_1. 8

11.9
12.O
12.1
12.2
12.3
L2.4
1_2.5
12.6
12.7
1,2 .8
12.9
1"3.0
13.1
13.2
r_3 .3
13 .4
t_3 .5
t_3 .6
L3.7
13.8
L3 .9
l-4.0
14.1
1,4.2
14 .3
t4 .4
14.5
14 .6
1,4.7

4

^

5

5
6

I
zz
35
49
96

1_5 0
93
32
22
18
l_5

13
l- 1_

t0
1-0

9
8

e

8

7
6
5
6
6
6
5
5
5
5
5
5

t4.8
14 .9
r_5.0
15.1
]-5.2
15.3
r-5 .4
15.5
15.5
L5.7
1_5.8
15.9
16. 0
15. L
16.2
L5.3
16 .4
1"5.5
t-5.6
16.7
L6.8
15 .9
1,7.0
17 .a
1,7 .2
L7 .3
I7.4
L7.5
17 .6
t7 .7
t_7.8
1_7 .9
l_8 .0
1_8. t"

18.2
t_8.3
l_8 .4
18 .5

4

4

4
4
t

4
4
4
4
3

J

3
3

3

3

3

3

3

3

3

3

3

3

3

3

3

5

3

3

3

3

3

3

3

3

3

2
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'I'1me
(hrs )

Fl-ow
(cfs)

'I'l-me
(hrs)

Flow
(cfs)

1-8 .6
1_8.7
18.8
1_8.9
l_9 .0
19. 1

1_9.2
19. 3

19.4
19.5
19 .6
1_9.7
t_9. 8
19.9
20 .0
20.'t
20.2
20.3
20.4
20.5
20.6
20.7
20.8
20.9
2l..O
2L.L
2L.2
21.3
21.4
zr.5
2L .5
2L.7
21, .8
2r.9
22.O
22.1
22.2
22.3

2
2

2

z
2

2
2

2
2
2

2
2
2
2

2
2
2
2

2

2
2

2
2
2
2

2
2
2
2

2
2
2

2
2

2
2

2

22 .4
22.5
zz.o
22.7
22.8
22.9
23.O
23.t
23.2
23.3
23.4
23.5
23 .6
23.',l
23 .8
23 .9
24.O
24.L
24.2
24.3
24.4
24.5
24 .6
24.7
24.8
24 ,9
25 .0
25.L
25.2
25.3
25.4
25.5
25 .6
25.7
25 .8
25 .9

2
2
2
2
2
2
2

1
l_

1
1
1
t-

1
1
l_

1
1_

aa

L
I

I

1
I

1
l-

0

0

0

0
0

0

0
0

0
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POND-2 Versi-on: 5.20
S/N:

LONGHTLIJ GROVE APTS
.'AI{ES CITY COI]IfTY

WETPOOII VOIJI'ME
WETPOOIJ VOIJI'I,IE AT EIJEV 80.3

CALCULATED 07-l-5-2003 20:Q2zO7
DISK FrLE: .T: \pondpack\2oo3043\WETpooL .VOL

Pl-animeter scaLe: L inch = 1 ft.

Elevation
(fr)

PLanimeter
( sq. in. )

*
Volume

( cubic - ft )

Volume Sum
(cubic - ft )

Area A1+A2+sqr(A1*A2)
(sq. ft) (sq. ft)

77.00
78.00
79. 00
79.50
79.55
80.00
80.30
81.00

3,530.00
4 , 982 .00
5, 555 . 00
7, 389. 00

12,017.00
L2,962-00

3,530
4 ,982
6 ,556
7,399

12,0L7
L2 ,962
1_3,538
14,931

0
L2,706
'l_'7,253

20 ,9O5
28 ,829
37,460
39,747
41, 805

0

4 ,235
5 ,7 51,
3 ,494

4 81"

5, 5L9
3 ,975

13,935

0
4,235
9 ,986

13 ,47O
1_3 , 95L
L9 ,57 O

23 ,545
33,505L4, 93L.00
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POND-2 Version: S.2O
s/w:

LONGIIILIJ GROVE APTS
iIAI,IES CITY EOI'!rTY

VIET ED POIID
ABOVE WET POOL ELEV OF 80.3

CALCULATED 07-30-2003 t4z2'7 z03
DISK FILE: j :\pondpack\2003043\WETPoND .VOL

PLanimeter scale: 1 inch = l- ft.

Elevation
(fr)

Pl"animeter
( sq. in. )

*
Volume

( cubic - ft )

Volume Sum
(cubic-ft)

Area A1+A2+sqr(A1-*A2)
(sq. f t) (sq. f t)

80.30
81".00
82.00
83.00
83.25
84.00
85.00
85.00

L3, 538. 00
14,931.00
2L ,731 .00
24 ,05'J-. OO

*r*
26,479.00
29 ,0'J-4 .00
31_,400.00

13,538
'L4,93L
2L,73L
24, OsL
24 ,647
26,479
29 ,014
31,400

0

42 ,686
54 ,675
68 ,644
73 ,045
75,766
83,2L1"
90 ,597

v

9 ,960
28, 195
51-, 055
57, 153
7 6 ,322

l_04,058
L34,258

0
g,960

L9,225
22,ggl

6 ,087
25,255
27,737
3 0, 199

*f 't ---> fnLerpolated area from cl_osest

IncrementaL volume computed by the Conic

two planimeter readings.

Method for Reservoir Volumes
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POND-2 Version: 5.20
S/N:

LONGHILT GROVE APTS
iIAI{ES CITY COI'}fTY

T{ET ED POND
FOREBAY

CALCULATED 07-15-2003 20:03:3L
DISK FfLE: .T: \pondpack\2oo3043\FOREBAY .VOL

Planimeter scale: i_ inch = 1 ft.

Elevation
{f|-}

Planimeter
(sq.in. )

*
Vofume

( cubic - ft )

Volume Sum
(cubic-ft)

Area A1+A2+sqr(A1*A2)
(sq. ft) (sq. ft)

75.00
77.00
78.00
79.00
80.00
81.00

845.00
1, 31_4 . 00
1,882.00
2,550.00
3,318.00
4, l-85.00

846
I,3L4
L,882
2 ,550
3,319
4, 185

0

3 ,21-4
4 ,'7 69
6 ,623
8,777

1,1, ,229

0

r, 0'7L
1_, 590
2,209
2 ,926
3 ,'7 43

0

L,07L
2 ,66L
4 ,869
'7,794

l_1,537
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********** ***** * ************** ****
IJONGIITLIJ GROVE APARTMEIITS

iIAIIIES CfTY COITIfIY
OIIIL'ET STRUCTURE STORITWATER VOIrItldE

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

***** COMPOSTTE OUTFLOW SUMMARY ****
Elevation (ft) O (cfs) Contribut.ing Structures

80.30
80.55
80.80
81.05
81.30
8r..55
8l_.80
82.05
82.30
82 .55
82.80
83.05
83.30
83 .55
83.80
84.05
84.30
84.55
84.80
85.05
8s.30
85.55
85. BO

86.00

0.0
0.2
o.2
0.3
0.3
0.4
0.4
0.4
0.5
0.5
0.5
0.5
t-.0
5.8

15. 0

2'7 .6
4t.2
55.5
73 .4
81.9
87 .4
88.8
89.0
89.2

aI

1
1
1
1
1_

1

1
L
1

l-

t-

1
l-
l_

l_

1
L
L
t_

1_

1_

l_

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

* * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * rt * * * * ** * * *

Structure

ORIFTCE
CULVERT-CR
CULVERT-CR
STAND PIPE

+4
+4
+4
+4
+4
+4
+4
+4

+2 +3
+2 +3
+2 +3

o l::i: 3 li:l:

+2
?A

No.

1
2
3

4

Outflow rating table summary was stored in fil-e:
j : \pondpack\2003043\poNDswM . pND
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(Input Data)

ORIFICE
Orifice - Based on Area and Datum Elevation

E]- elev. (ft) ?

E2 elev. (ft) ?

Orifice coeff. ?

Invert. elev. (ft) ?

Datum elev. (ft) ?

Orifice area (sq ft) ?

E1 el-ev. (f t) ?

E2 e]ev. (ft) ?

Diam. (ft) ?

Inv. el. (f t) ?

Slope (ft/ft)?
T1 rat.io?
T2 ratio?
K Coeff. ?

M Coeff. ?

c Coeff. ?

Y Coeff. ?

Form l- or 2?
Slope factor?

El- elev. (f t) ?

E2 elev. (f t) ?

Diam. (ft) ?

Inv. e]. (ft) ?

Slope (ft/ft) ?

Tl- rati-o?
T2 ratio?
K Coeff. ?

M Coeff. ?

c Coeff. ?

Y Coeff. ?

Form L or 2?
Slope factor?

80.3
85.001

80.3
80.3
0.0668

(Input Data)

CULVERT-CR
Circular CuLvert (With Inlet Control-)

(fnput Data)

CULVERT-CR
Circular Culvert (With Inlet Control)

83.25
86 . 00r.

3.0
78 .6
.001_7

.0098
2

.398

.67
t_

.5

83.2s
85.001

3.0
78 .5
.0017

. 0098
2

0.398
<.1

f

0.5
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(Input Data)

STAND PIPE
Stand Pipe with weir or orifice fLow

El- elev. (ft) ?

E2 e1ev. (ft) ?

Crest elev. (ft) ?

Diameter (ft) ?

Weir coefficient?

83.25
86.001

B3 .25
4
3.0

Outflow
ORTFICE

Orifice coefficient? O. G

Start transition elev. (ft) @ ?
Transition height (ft) ?

Rating Tabl-e for Structure #1
Orifice - Based on Area and Datum El-evation

Elevation (ft) O (cfs) Computation Messages

80.30
80.55
80.80
81_.05
81.30
8t_.55
81_.80
82.05
82.30
82 .55
82.80
83.05
83.30
83 .55
83.80

84.30
84 .55
84.80
85.05
85.30
85.55
85.80
86.00

C = .6
H (fr)
O (cf s)

0.0
v.z
o.2
0.3
0.3
0.4
0.4
o.4
0.5
0.5
0.5
0.5
0.6
0.6
0.6
0.5
0.6
0.7
0.7
o.7
0.7
0.7
0.8
0.8

H =0.0
H =.25
H =.5
H =.750
H =l-. 0

H =L.25
H =l-. 5

H =1-.75
H =2.0
H =2.25
H =2.5
rL =z . t 5
H =3.0
H =3.25
H =3.5
H =3.75
H =4.0
H =4.25
H =4.5
H =4.75
H =5.0
H =5.25
H =5.5
H =5.7

A = .0668 sq.ft.
Table elev. - Datum el-ev. ( 80.3
C * A * sqr(Zg * ff)

tts \

PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 226



Outfl-ow Rat.ing Table for Structure #2
CULVERT-CR CircuLar Culvert. (With Inlet Cont.rol)***** INLET CONTROL ASSUMED *rr***
Elevation (ft) O (cfs) Computation Messages

80.30
80.55
80. B0
8r_.05
81.30
81.55
81.80
82.05
82.30
82.55
82.80
83.05
83.30
83 .55
83.80
84.05
84.30
84.55
84.80
85.05
85.30
85.55
85.80
86.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

43.3
43 .4
43 .4
43.5
43 .6
43.7
43.8
43 .9
44.O
Ai 1
==. r

44.'1,
44.2

E < E1=83.25
E < E1=83.25
E < El,=83.25
E < E1-=83 .25
E < E1=83.25
E < E1=83.25
E < El-=83 .25
E < E1=83.25
E < E1=83.25
E < E1=83 .25
E < EL=83.25
E < E1-=83.25
Transition: HW =4.7
Transition: HW =4.95
Transit.ion: HW =5 .2
Transition: HW =5.45
Transition: HW =5.7
Transit.ion: HW =5 . 95
Transition: HW =6.2
Transition: HW =6.45
Transit.ion: HW =5 . 7
Transition: HW =5.95
Transition: HW =7.2
Transition: HW ='7 -4oo

Used Unsubmerged Egu. Form (1) for eLev. less than B2.Og ft
Used Submerged Equation for elevations greater than 99.72 fE
HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sq.ft) at dc

Transit.ion flows interpolated from the following values:
E1=82.08 ft; Ql=42.85 cfs; Dc=2.j.3 ft; E2=99.72 ft; eZ=48.9T cfs
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Outflow Rating Table for Structure #3
CULVERT-CR Circular Culvert (With InLet Control)

***** rNLET CONTROL ASSUMED *****

El-evat,ion (ft) O (cfs) Computat.ion Messages

80.30
80.55
80.80
81.05
81.30
8r,.55
81.80
82.05
82.30
82 .5s
82.80
83.05
83.30
B3 .55
83 .80
84.05
84.30
84.55
84.80
85.05
85.30
85 .55
85.80
86.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

43.3
43 .4
43 .4
43.5
43 .5
43.7
43.8
43 .9
44 .0
44.L
i, 1

44.2

E < El-=83.25
E < E1=83.25
E < E1=83.25
E < E1-=83 .25
E < E1-=83.25
E < E1=83.25
E < E1=83.25
E < EL=83.25
E < El-=83,25
E < EL=83.25
E < El-=83.25
E < El-=83.25
Transition: HW =4.7
TransiLion: HW =4.95
Transition: HW =5.2
Transit,ion: HW =5 .45
Transition: HW =5.7
Transition: HW =5.95
Transition: HW =5.2
Transition: IIW =6.45
Transition: HW =6.7
Transit,ion: HW =6 . 95
TransiLion: HW =7.2
Transition: HW =7.400

Used Unsubmerged Equ. Form (1) for el_ev. less than 82.08 ft
Used Submerged Equation for elevations greater than 99.72 fE
HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sq.ft) at dc

Transition flows interpolated from Lhe following values:
E1=82.08 fti QL=42.85 cfsi Dc=2.1_3 ft; F2=99.'72 ft; e2=48.9T cfs
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Outflow Rating Table for Structure #4
STAND PIPE Stand Pipe with weir or orifice fLow

***** rNLET CONTROL ASSTIMED *****

Elevation (ft) O (cf s) Computation Messages

80.30
80.55
80.80
81 .05
8l_.30
8t_.55
8t-. B0
82.05
82.30
82.55
82.80
83.05
83.30
83.55
83 .80
84.05
84.30
84.55
84.80
8s.05
8s.30
B5 .55
85.80
85.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o-4
6.2

15 .4
27.O
40.5
55.9
72.7
8L.2
85.6
9r_.8
96 .6

r_00.3

E < fnv.El-.= 83.25
E < E1-= 83.25
E < EL= 83.25
E < E1"= 83 .25
E < E1= 83.25
E < El-= 83 .25
E < El-= 83 .25
E < El-= 83,25
E < E1= 83.25
E < El-= 83.25
E < El-= 83.25
E < E1= 83.25
Weir: H =.05
Weir: H =.3
Weir: H =.55
Weir: H =. 8
Weir: H =1.05
Weir: H =1- .3
Weir: H =L.55
Orifice: H =1.8
orifice: H =2.05
Orifice: H =2.3
Orifice: H =2.55
Orifice: H =2.75

Wei-r Cw = 3 Weir length = i_2.56G37 ft
Orifice Co = .6 orifice area = ],2.56637 sq.ft.
O (cfs) - (Cw * L * H**1-.5) or (Co * A * sqr(Z'tg*111 ;
No transition used, transition height = 0.0
Weir equation = Orifice equat.ion @ el_ev,= 84.855 ft
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Outfl-ow Rating Table A
TableA = 2 + 3

Elevation (ft) O (cfs) Contributing Structures

80.30
80.55
80.80
8r..0s
81.30
81.55
8t_.80
82.05
82.30
82 .55
82.80
83.05
83.30
83. s5
83.80
84.05
84.30
84 .55
84.80
85.05
85.30
85.55
85.80
85.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

86.5
86.7
86.9
87.r-
87 .2
87 .4
87 .6
87.8
87 .9
88.1_
88.3
88 .4

2+3
2+3
2+3
2+3
2+3
2+3
2+3
2+3
2+3
2+3
2+3
2+3
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EXECUTED: 07-30-2003 16:35:0G

GTVEN POND DATA

* * ********* ****** ********** *** ***** * * ********t***
**
* IIONGIIILL GROVE APARTMBNTS
* JAI{ES EITY COI'ISIY
* ROUTING OF 1,2,10 A}rD 1OO YEAR STORM EVETf,IS
*
*

Return Freq: X. yerrc

*-
*
*
*
*

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * !t * * * * * * * * * * * * * * * * *

rnflow Hydrograph: j :\pondpack\zOosoag\pstr .HyD
Rating Tabl-e file: j :\pondpack\2003043\PONDSWM .pND

- - - -INITTAI, CONDITIONS- - - -
Elevation = 80.30 ft
Outflow = 0.00 cfs
Storage = 0 cu-ft

INTERMEDIATE ROUTING
COMPUTATIONS

ELEVATION
(fr)

OUTFLOW
(cfs)

STORAGE
(cu-ft)

2S/E
(cfs)

2S/E + 0
(cfs)

80.30
80.55
80.80
81.05
8l-.30
81.55
8L.80
82.05
82.30
82.55
82.80
B3 .05

" ds. so
83.55
83.80
84.05
84.30
84.55
84.80
85.05
QR 2N

85. s5
85. B0
85.00

0.0
o.2
0.2
0,3
0.3
0.4
0.4
0.4
0.5
0.5
0.5
0.5
t-. 0
6.8

15. 0
27 .6
41.2
56.5
73 .4
81.9
87 .4
88.8
89.0
89.2

U

3 ,446
7,014

'J-O,7L4

L4,722
1_9 ,1-4O
23 ,986
29 ,27 4
34 ,807
40 ,482
46 ,303
52,272
58, 389
64 ,656
7!, O7 6
77 ,649
84 ,377
9)- ,263
98, 308

LAs ,5L2
LL2, 858
L2O ,372
128,026
L34,258

0.0
19. 1_

39.0
59.5
81 .I

106.3
133.3
L62 .6
1,93 .4
224 .9
257 .2
290.4
324.4
359.2
394 .9
43'J" .4
458.8
507.0
546.2
586.2
627.0
668.7
7LL -3
745.9

0.0
1_9.3
39.2
s9.8
82 .1_

105.7
133.7
163.0
L93.9
225.4
257 .7
290.9
325 .4
356.0
410.9
459 .0
510.0
s63 .5
619 .6
558. L
714 .4
757.5
800.3
835. t_

Time increment (t) = 0.1-00 hrs.

PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 231



INFLOW HYDROGRAPH ROUTING COMPUTATTONS

TIME I INFLOW
(hrs) | (cfs)

---t-
IL+T2
(cfs)

2S/t - O
(cfs)

2S/t + O

(cfs)
OUTFLOW

(cf s)

r"1-. ooo 
I

11. r-00 
|

r-1.200 
|

1-1-.300 
|

1-1.400 
|

1-1. s00 |

11.600 
|

1r-. ?00 
|

r.r-.8oo 
I

r-1. eoo 
I

r.2.000 
|

r.2.1OO 
I

L2.2oO 
I

r_2.300 
|

1"2 .40o 
I

12. sOo 
I

L2.6OO 
I

L2.7Oo 
I

1-2.800 
|

1-2.eOo 
I

13. oOO 
I

13. r-Oo 
I

13 .2oo 
I

1-3.300 
I

r-3 .4Oo 
I

r-3. soo 
I

13 .600 |

r-3.700 
I

r-3.800 
|

13.900 
|

14. ooo 
I

L4.1Oo 
I

L4.2oo 
1.. ".14.300 |

'J,4 .4OO 
I

14. soo 
I

1"4.500 
|

14.700 |

14.80o 
I

L4. eoo 
I

1s.000 
|

1s.100 
|

1s.2OO 
I

1s.300 
|

ls.400 
|

1.00
1-.00
1_.00
1. 00
1.00
l_.00
1. 00
4.00
6.00
9.00

20.00
32.00
19.00
7.00
tr nn

4.00
3.00
3.00
3.00
2.OO
2 -OO
2 .00
2 .00
2.OO
2.OO
2.00
2.OO
2 -OO
1_.00
1 nn

l_.00
1.00
1.00
1_.00
1.00
1.00
r_.00
1.00
L. 00
1.00
r_.00
r_. 00
1.00
r_.00
1-.00

2.O
2.0
2.O
2.0
2.O
2.O
trn

10.0
L5.0
29.O
52 .0
51.0
26.0
12.0
9.0
7.0
6.0
5.0
5.0
4.0
4.O
4.0
4.0
4.0
4.0
4.0
4.O
3.0
2.0
')d

2.0
2.0
2.0
2.0
2.0
2.O
2.0
2.0
2.O
2.0
2.0
z.u
2.0
2.0

0.0
2.0
3.9
5.8

9.4
t1-.2
L5.8
25 .4
40.0
68 .4

11_9.5
t_59. I
1,94 .8
205.8
213.8
2L9.8
224.8
229 .8
233.8
236 .8
239 .8
242 .8
245 .8
248 .8
25A .8
254.8
257.8
259 .8
260.8
26't- .8
262 .8
263 .8
254 .8
265 .8
266.8
26'.7 .8
258 .8
269 .8
270.8
27L.8
272 .8
273 .8
274 .8
275 .8

0.0
)n
4.O
5.9
"74

9.6
L1, .4
t6.2
25.8
40.4
69.0

I20.4
L70.6
195.8
206 .8
21,4 .8
220.A
225.8
230 .8
234 .8
237.8
240.8
243 .8
246.8
249.8
252 .8
255 .8
258.8
260. B

26L.8
262 .8
263 .8
264 .8
265.8
255 -8
267.8
268.8
269.8
270.8
27L.8
272 .8
273.8
274.8
275.8
276.8

0.00
o.02
0.04
0.06
0.08
0.i.0
o.L2
0.17
0.20
o.2a
0.30
0 .40
o .42
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0 .50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0 .50
0.50
0.50
0.50
0.50

EIJEVATION
(fr)

80.30
80.33
80.35
80.38
80 .40
80.42
B0 .45
80.5r_
80.63
80.82
81.15
8L.68
82.7-r
82.32
82.40
82 .47
82.51
82 .55
82 .59
82.62
82.6s
82 .67
82 .69
82.72
82.74
82.76
82.78
82.81
82.82
82 .83
82.84
82.85
82.85
82.86
82 -87
82.88
82.88
92 .89
82.90
82 .91-
82.91
82.92
82 .93
82 .94
82 .94
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POND INFLOW HYDROGRAPH ROUTING COMPUIATTONS

TIME
(hrs)

INFLOW
(cfs)

I 1+f2
(cfs)

zS/E - O
(cfs)

2S/E + o
(cfs)

OUTFLOW
(cfs)

15.500
],s.500 

|

]_s.700 
|

]_s.800 
|

1s. eoo 
I

16. OOo 
I

16. Loo 
I

]-6.2oo 
I

16.300 
|

1-5.400 
I

r-5. s00 
|

16.500 
|

15.700 
|

16.800 
|

t"5. eoo 
I

r-7.000 
|

17.100 
|

1r r^^ |
I

1-7.300 
|

r-7 .4oo 
I

17. s00 
|

17.600 
I

L7.'7OO 
I

r_7.800 
|

r.7. eoo 
I

18. ooo 
I

18. t-oo 
I

1"8 .2Oo 
I

1B.3oo 
I

L8.400 
|

L8. s00 
I

r-8.500 
1.. -.L8.700 |

18.800 
|

18. eoo 
I

1e.000 
|

r-e. 1oo 
I

r-e.2oo 
I

1"e.300 I

r.e.400 
|

1-e. soo 
I

r.e.5oo 
I

r-e.7oo 
I

r-e.8oo 
I

]-e. eoo 
I

20. ooo 
I

l_.00
t_.00
1. 00
1 nn

1.00
1.00
1 nn
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
t_.00
1.00
1.00
1.00
1.00
l_.00
L.00
1_. 00
1.00
1.00
r-.00
r_.00
L.00
1_.00
1.00
1_.00
1_. 00
r-.00
1.00
1.00
1.00
1_. 00
r-.00
1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00

2.0
2.0
2.0
2.0
2.O
2.0
2.0
2.0
2.0
2.O
2.O
2.0
2.0
2.O
2.0
2.0
2.0
2.0
2.0
2.O
2.0
2.0
2.0
2.0
2.0
2.0
2.O
2.0
2.0
2.0
2.0
2.O
2.0
2.0
2.0
2.0
2.0
2.O
2.0
2.0
t_. 0
0.0
0.0
0.0
0.0
0.0

276.8
277.8
278.8
279.8
280.8
28r-.8
282.8
283 .8
284 .8
285.8
286.8
287.8
288.8
289.8
290.7
29L.7
292 .6
293.5
294 .4
295.2
295.0
296 .8
297.6
298.3
299.L
299 .8
300.5
30L. t_

30L.8
302 .4
303.0
303.6
304.2
304.7
305.3
305.8
305.3
306.8
307.3
307 .'7
307 .2
305.8
304.3
302 .9
301_.6
300.3

2'77 .8
278.8
279.8
280.8
281_.8
282.8
283.8
284.8
285. B

286.8
287.8
288.8
289 -B
290.8
291, .8
292.7
293.7
294 .6
295.5
296.4
297 .2
298 .0
298 .8
299 .6
300.3
301.1
301_.8
302.5
303.1
303.8
304.4
30s.0
305.5
306.2
306.7
307.3
307.8
308.3
308. B

309.3
308.7
307 .2
305.8
304.3
302 .9
301.5

0.50
0 .50
0 .50
0.50
0.50
0.50
0.50
0.50
0 .50
0.50
0 .50
0.50
0.50
0.50
0.51_
0 .53
0.54
0.55
0. 57
0.58
0.59
0.50
0 .61
0.63
o .64
0.55
0 .66
o .67
0.58
0.69
0 .70
0 .70
0.71-
o -72
0.73
o.'t4
o.'74
0 .75
0.76
o.77
0.76
0.74
4.72
0.59
o .67
0.65

ELEVATION
(fr)

82 .95
82 .96
82 .9'7
82 .97
82.98
82 .99
83 .00
83.00
83.0r_
83.02
83.03
83.03
83.04
83.05
83 .05
83.06
83.07
83.08
83.08
83.09
83.10
83.10
83 . t-L
83.11_
83.12
83.L2
83.L3
83.13
83.14
83 . 1_4

83.15
83.15
83.L6
83.16
83.16
83 . 1_7

83.17
83.18
83 . i_B

83 . t_8

83 . r.8
83.17
83.1"6
83 . r.5
83.14
83.1-3
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TNFLOW HYDROGRAPH ROUTING COMPUTATIONS

TIME
(hrs )

20.100
20.200
20.300
20.400
20.500
20.600
20.700
20.800
20.900
21.000
21.100
2L.200
2t-.300
21, .400
2r..500
2r_.500
2L.700
2L.800
2t .900
22.OOO
22.100
22.200
22.300
22.400
22 .500
22 .600
22.700
22.800
22.900
23.000
23. L00
23.200
23.300
23 .400
23 .500
23 .600
23.700
23.800
23.900
24.000
24.1,O0
24.200
24.300
24 .400
24.500
24 .600

INFLOW
(cfs)

IL+12
(cfs)

2S/E - O
(cfs)

2S/E + O
(cfs)

OUTFLOW
(cfs)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

299 .0
297.8
296 .6
295 .4
294.3
293.2
292.L
29L.L
290.1
289.a
288.1
287 .L
286.L
285.L
284.L
283.L
282.L
281.'J,
280.1,
2'79.L
278.L
277 .'J_

276.L
275.L
274.a
273.1_
2't2.1
271,.1
270.L
269.1
268.1,
267 .L
265.1,
265.L
264.L
263.1
262.'J,
26t.1,
260.L
259.t
258.L
257 .L
256.L
255.'1,
254.I
253. t_

300.3
299 .0
29',1 .8
296 .6
295 .4
294.3
293.2
292.t
291,.t
290.L
289.L
288.1
287 .'J_

286.r
285.L
284.L
283.1
282.t
28L.L
280.1
27 9 .1_

2'18.L
277 .L
276.1_
275.1,
274.L
273.t
272.L
27L.L
270.1
269.'J,
268.L
267 .L
266.'t
265-L

264.L
263.1_
262.1
26L.L
260.'l_
259.L
258.l_
257 .t
255.L
255.1_
254.1,

0 .54
0 .62
0. 60
0.58
0 .5?
0 .55
0.s3
0.52
0. 50
0.s0
0.50
0.50
0.50
0 .50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0. 50
0.s0
0.50
0.50
0. 50
0.50
0.50
0. s0
0 .50
0.50
0.50
0.50
0.50
0. 50
0 .50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

ELEVATTON
(fr)

83.1-2
83 . t-1
83.10
83.09
83.08
83.07
83.07
83.05
83.05
83 .04
83.04
83.03
83.02
83.01
83.01
83.00
82.99
82 .98
82 .98
82 .97
82.96
82.95
82.95
82 .94
82 .93
82.92
82 .92
82 .91-
82 .90
82.89
82.89
82.88
82 .87
82.86
82.86
82.85
82.84
82.83
82.83
82 .82
82.81_
82.80
82.79
82.79
82.78
82.77

PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 234



INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TIME
(hrs)

INFLOW
(cfs)

11+12
(cfs)

2S/E - O
(cfs)

2s/E + o
(cfs)

OIIfFLOW
(cfs)

EI,EVATION 
I(fr) 
|----l

82.76
82.76
82.75
82.74
82.73
82.73
82.72
82.7L
82.70
82.69
82 .69
82.68
82 .67

24.700
24.BOO
24.900
25.000
25. t-00
25.200
25.300
25.400
25.500
25.600
25.700
25.800
25.900

0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

252.L
25t.L
250.1
249.1,
248.L
247 -I
246.1
245.L
244.L
243.1
242.1
241,.L
240.L

253.t
252.L
251.A
250.L
249.L
248.1.
247 .'J-

246.'1,
245.L
244.L
243.1
242.1
24L.L

0.50
0. s0
0.50
0.50
0 .50
0.50
0.50
0.50
0.50
0.50
0.s0
0.50
0.50
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Starting Pond W.S. Elevation = 80.30 ft

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

Peak Inflow = 32.00 cfs
Peak Outflow = 0.77 cfE
Peak Elevation = 83.18 ft

***** Summary of Approximate

Initial Storage
Peak Storage From Storm

TotaL Storage in pond = 55 ,.531- cu- f t

Warning: Inflow hydrograph truncated on left side.

Peak Storage 'ttr***

= 0 cu-ft
= 55,531 cu-ft
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* ******* ********* ** * * ************** ******* *******
tl 1
* LONGHILIJ GROVE APARmmfiffS
* JAMES CITY COI'NTY
* ROIITING OF 1,2,10 AIID 1OO YEAR STORM EVEI{TS

Return Freq: 2 yearg

*-
*
*

rka
**
* ******* * **** * *** * * ******* ************ * **** * *****

Inflow Hydrograph: j:\pondpack\20O30a3\pST2 .HyD
Rating Tabl_e file: j :\pondpack\2oo3O43\PONDSWM .pND

- - - -INTTIAL CONDITTONS--- -
Elevation = 80.30 ft
Outf l-ow = 0.00 cf s
Storage = 0 cu-ft

GIVEN POND DATA
TNTERMEDIATE ROUTING

COMPUTATIONS

EIJEVATION
(ft-\

OUTFLOW
(cfs)

STORAGE
(cu-f t)

2S/E
(cfs)

2s/E + 0
(cfs)

80.30
80.55
80. B0
81.05
8t-.30
81_.55
81. B0
82.05
82.30
82 .55
82.80
83.05"'d:. so
83.55
83.80
84.05
84.30
84.55
84.80
85.05
85.30
85.55
85. B0
85.00

0.0
0.2
0.2
0.3
0.3
o.4
o.4
0.4
0.5
0.5
0.5
0.5
l_. 0
6.8

1_5.0
27 .6
4L -2
56.5
73 .4
81.9
87 .4
88.8
89.0
89.2

0

3 ,446
7 ,0).4

ta,7t4
L4,722
'J_9 , L4O
23 , 9g6
29 ,27 4
34 , BO7
40 ,482
46, 3 03
52,272
58, 389
64 ,656
71",076
77 ,649
84 ,377
91, ,263
98,308

1_05, 512
L12 ,868
1_20 ,372
l2B , 026
r34 ,258

0.0
L9. 1
39.0
s9.5
8t_. I

105.3
133.3
a62 .6
1,93 .4
224 .9
257 .2
290 .4
324 .4
359.2
394 .9
43t.4
458.8
s07.0
545.2
586.2
627.0
658.7
71-l-.3
745.9

0.0
t_9. 3
39.2
s9.8
82 .1_

1,06.7
L33.7
r_63 . 0
193.9
225 .4
257 .7
290 .9
325.4
366.0
4L0.9
459.0
51_0.0
s53 .5
6L9 .6
668.1
7!4 .4
757.5
800.3
835.1-

Time incremenL (t) = 0.100 hrs.
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INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TIME
(hrs )

INFLOW
(cfs)

IL+I2
(cfs)

2S/E - O
(cfs)

29/E + O
(cfs)

OUTFLOW
(cfs)

r-1.000
11.100
1L.200
t_1.300
1L.400
11.500
1_1 .600
L1.700
11.800
t-1_.900
t-2.000
12 . 1_00

12.200
t-2.300
12.400
12.500
L2.600
t2.700
12.800
1_2.900
13.000
13 .100
l_3 .200
13.300
13 .400
13.500
13 .600
13.700
r-3.800
13 . 900
14 . 000
r-4. t_00
1,4 .200
l_4.300
14 .400
14.500
14.500
L4.700
14 . 800
14.900
1s.000
15. t_00
15.200
t_5.300
l_5.400

1.00
1.00
r_.00
1. 00
1_.00
2.OO
2.00
6.00

1_1 . 00
15.00
29 .0O
45.00
28.00
L0.00
7.00
6.00
5.00
4.00
4.00
4.00
3.00
3.00
3.00
2.OO
2.00
2.00
2.OO
2.OO
2.OO
2.OO
2 .00
2.OO
2.OO
2.00
2.OO
2.OO
2.OO
2.O0
2.OO
1".00
1".00
1-.00
1.00
l-.00
1-. 00

2.0
2.0
2.0
2.0
3.0
4.4
8.0

L7 .0
26 .0
44 -O
75 .0
74.O
38.0
L7.0
r_3.0
1_L. 0
9.0
8.0
8.0
7.0
5.0
6.0
5.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.O
4.0
4.0
4.0
3.0
2.O
2.0
2.0
2.0
2.0

0.0
2.O
3.9
5.8
7.6

t0.4
L4.L
2L.7
38.3
63.7

L05.9
181".0
254.O
290.9
305.4
3t7.6
325.7
330.0
332 .4
334.1_
334 .6
334.3
334.0
333. r_

331.8
330.8
330.1
329 .6
329.3
329.O
328.8
328.'7
328 .6
328.5
328 .5
328 .5
328.4
328 .4
328 .4
327 .7
326.s
325 .6
325 .0
324.5
324.2

0.0

4.0
5.9
7.8

10 .6
L4 .4
22.L
38.7
64.3

1"O',7 .7
1-81.9
255.0
292.0
307.9
319.4
328 .6
334.7
338.0
340.4
341_ . 1_

340 .6
340.3
339.0
337. t_

335.8
334.8
334.l-
333.6
333.3
333.0
332.8
332.7
332 .6
332.5
332.5
332.5
332.4
332.4
331_.4
329 -7
328.5
327.6
327.O
326.s

0.00
o.02
0.04
0. 06
0.08
0.11
0.1_5
0.20
0.20
0.30
0.40
o.46
0.50
0 .52
0.75
0.91
L.46
2 .33
2 .8L
3.15
3.25
3.18
3. r"3
2 .95
2 .68
2.48
2.35
2.25
2.18
2.L3
2.09
2.06
2.05
2.03
2.02
2 .02
2 . O'J"

2.Oa
2.Ot
1".85
1.62
1.44
1.31_
L.22
t.t-5

ELEVATION
(fr)

80.30
80.33
80.35
80.38
80 .40
80.44
80.49
80.58
80.79
81.10
8L.56
82.20
82.78
83.06
83 . 1_7

83.26
83.32
83.36
83.38
83.39
83 .40
83.39
83.39
83.38
83 .37
83.36
83.36
83.35
83 .35
83.35
83.3s
83.35
83.35
83 .34
83 .34
83.34
83 .34
83 .34
83.34
83.34
83.33
83 .32
83.3L
83.31
83 . 31_
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INFLOW HYDROGRAPH ROUTING COMPUTATTONS

TrME I TNFLOW
(hrs) | (cfs)

---t-
1s. soo 

I

15.500 
I

r_s.700 
|

r-s.8oo 
I

1s. eoo 
I

16. ooo 
I

15.100 
|

1-6.200 
|

16.300 
|

16 .400 
|

1-5. soo 
I

r_5.600 
|

15. ?OO 
I

r"5.800 
|

16. eoo 
I

r-7. ooo 
I

r.7.100 
|

1? .2oO I

17.300 
I

17.4OO 
I

1? qnn I

I

r.7.5oo 
I

t'7 .7OO 
I

17.800 
|

1_7. e00 
|

r-8.000 
|

r_8 . 1_00 
I

1-B .2oo 
I

18.300 
|

1-8 .4oo 
I

r.8. s00 
I

r_8.600 
|

18.70o | -.1_8.800 
|

18. eoo 
I

r-e. ooo 
I

1e.1Oo 
I

1_e.2OO I

r-e.300 
|

1e.4oo 
I

1e. s0o 
I

1e.60o 
I

1e.700 
|

1e.8Oo 
I

1e. eoo 
I

20. ooo 
I

t_.00
t-.00
1.00
l-.00
1.00
1-.00
1.00
1.00
r_.00
1_.00
I-. UU

1.00
1.00
1.00
t_.00
1.00
r_.00
t-.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
r-.00
1.00
1.00
1-.00
r..00
r_.00
L. 00
1.00
1.00
1.00
1.00
1.00
1.00
l_.00
r_.00
1. 00
1_.00
r_.00
1.00
1 nn

1.00

1 L+I2
(cfs)

zs/t - O
(cfs)

2S/t + o
(cfs)

OUTFI,OW
(cfs)

)n
2.0
.,4

2.O
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.O
2-O
2.0
2-O
2.0
2.O
2.0
2.0

2.0
2.0
2-O
2.O
2.0
2.0
2.0
2.O
2.0
2.0
2.0
2.0
2.0
2.O
2.O
2.0
2.0
2.O
2.0
2.0
tn

2.0
2.0
2-O
2.0
2.0

324 .0
323 .8
323.7
323 .6
323.5
323.5
323.5
323.4
323.4
323 .4
323 .4
323.4
323.4
323 .4
323 .4
323 .4
323.4
323 .4
323 .4
323 .4
323 .4
323.4
323 .4
323.4
323.4
323 .4
323 .4
323.4
323.4
323 .4
323 .4
323 .4
323.4
323.4
323 .4
323 .4
323 .4
323.4
323.4
323.4
323 .4
323 .4
323.4
323 .4
323 .4
323 .4

326.2
326 .0
325.8
325.7
325 .6
325.5
325.5
325.5
325 .4
325.4
325 .4
325 .4
325 .4
325 .4
325 .4
325 .4
325.4
325.4
325 .4
325 .4
325 .4
325.4
325 .4
325.4
325.4
325.4
325.4
325.4
325.4
325 .4
325.4
325 .4
325 .4
325 .4
325.4
325 .4
325 .4
325.4
325 .4
325 .4
325 .4
325 .4
325.4
325 .4
325.4
325 .4

t- .11
r_.08
1_. 06
r..04
L.03
r.02
L.02
t_.0L
L.01_
1_.01
1.00
1.00
1.00
1.00
1_.00
L.00
r_.00
1_.00
1.00
1.00
1.00
1.00
1.00
t_.00
r_.00
1.00
1. 00
r.. 00
r_.00
r.. 00
1. 00
L.00
1. 00
1_.00
l_. 00
1. 00
i-. 00
t-.00
r_.00
1,.00
r_.00
1".00
r_.00
1,.00
1-.00
1.00

EIJEVATTON
(fr)

83.30
83.30
83.30
83.30
83.30
83.30
83 .30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83 .30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83 .30
83.30
83.30
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INFLOW HYDROGRAPH ROUTTNG COMPUTATIONS

TIME
(hrs)

INFLOW
(cfs)

I1-+I2
(cf s)

2S/E - O
(cf s)

2s/t + o
(cfs)

ourFl,ow IELEVATTON(cfs) | (ft)
----l

20. t_00
20.200
20.300
20 .400
20.500
20.600
20 -700
20.800
20.900
2r_.000
21_.100
2t.200
2r..300
2t.400
2t-.500
2t .600
21, .7 00
21_.800
21,.900
22 . OO0

22.aOO
22.200
22.300
22.400
22.500
22 .600
22.700
22.800
22 .900
23.000
23. r_00
23.200
23 .300
23 .400
23 .500
23.600
23 .700
23.800
23.900
24.000
24.tOO
24.200
24.3A0
24 .400
24.500
24 .600

L. 00
1.00
1.00
L.00
1. 00
r_.00
1.00
r-.00
1. 00
1. 00
1.00
1.00
1. 00
1.00
1_.00
r_.00
r-.00
1_.00
1.00
'l nn

L.00
1_. 00
1.00
1.00
1-.00
1. 00
l-.00
1.00
1.00
1_.00
L. 00
1. 00
1.00
1.00
1_. 00
1.00
1.00
1.00
1_. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.O
2.0
2.0
2.O
2.0
2.0
2.0
2.0
2.O
2.0
2.0
2.O
2.0
2.0
2.0
2.0
2.0
2.O
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.O
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
1.0
o.o
0.0
0.0
0.0
0.0
0.0

323.4
323 .4
323 .4
323 .4
323.4
323.4
323.4
323 .4
323.4
323.4
323.4
323 .4
323 .4
323 .4
323.4
323 .4
323 .4
323 .4
323.4
323.4
323 .4
323.4
323.4
323.4
323.4
323.4
323.4
323.4
323.4
323.4
323 .4
323 .4
323.4
323.4
323.4
323 .4
323 .4
323 .4
323.4
322 .4
320.5
3r_8.5
316.8
3l_5.1_
3L3.4
3r-l_.7

325 .4
325 .4
325.4
325.4
325 .4
325 .4
325 .4
325 .4
325.4
325.4
325.4
325 .4
325 .4
325.4
325.4
325 .4
325 .4
325 .4
325 .4
325.4
325 .4
325 .4
325 .4
325.4
325 .4
325 .4
325 .4
325 .4
325.4
325 .4
325.4
325.4
325 .4
325 .4
325.4
325 .4
325 .4
325.4
325.4
324 .4
322.4
320.5
31_8.5
31_6.8
31-5.1
31_3 .4

1.00 
I

r..00 |

1.00 |

L.oo I

1-. oo 
I

1.oo I

1.00 I

r..00 |

1.oo 
I

L.oo 
I

1-. oo 
It.oo 
I

1.00 |t.oo 
I

1.oo I

1-. oo 
I

r_. o0 |

1-. oo I

1.oo I

l-. oo I

r..00 
I

r_.00 |t.oo 
I

1". oo I

t-. oo 
I

1.oo 
I

1-. oo 
I

r.. oo I

1.oo 
I

t-. oo I

1.oo I

1.oo I

1.oo I

1.oo I

L.oo 
I

L.oo 
I

L.oo 
I

1.oo 
I

r".00 I

o.ee 
I

o.e6 |

o.e3 |

0.eo I

0.88 |

o.8s 
I

0.83 |

83.30
83.30
83.30
83.30
B3 .30
83.30
83.30
83 .30
83.30
83.30
83.30
83.30
83.30
83.30
83 .30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83 .30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83 .30
83.30
83.29
83.28
83.26
83.2s
83.24
83.23
83 .2L

(

PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 240



INFIJOW HYDROGRAPH ROUTING COMPUTATTONS

TIME
(hrs)

INFLOW
(cfs)

IT+I2
(cfs)

2S/L - A
(cfs)

2S/E + o
(cfs)

OUTFLOW
(cfs)

ETEVATION
(fr)

24.700
24 .800
24 .900
2s.000
25.1_00
25.200
25.300
25 .400
2s.500
25.500
25.700
25.800
25.900

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3l_0. t-

308.5
307.1
305.5
304.2
302. B

301-.4
300.1_
298 .9
297.6
296 .4
295.3
294.L

3l-1.7
310.l_
308.5
307.1-
305.6
304.2
302.8
30L.4
300.1_
298 .9
297.6
296.4
295.3

0.80
0.78
0.76
0.73
0.7L
0.59
o .67
0 .65
0 .63
o .62
0.60
0.58
0.56

83.20
83.1_9
83.18
83 . t_7

83.15
83 . t-5
83 .14
83.13
83.12
83 . Lt_

83.L0
83.09
83.08

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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Starting Pond W.S. Elevation = BO.3O ft.

***** Summary of peak Outflow

Peak Inflow =
Peak Outflow =
Peak Elevation =

and Peak Elevation *rk***

45.00 cfE
3.25 cfa

83.40 fr

***** Summary of Approximate

Initial storage
Peak Storage From Storm

Total Storage in pond = 50,81-7 cu-ft

Warning: Inflow hydrograph t,runcated on left side.

Peak Storage *:k***

= Q cu-ft
= 60, Bl-7 cu-f t
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EXECUTED: 0?-30-2003 16:36:05

fnfLow Hydrograph:
Rating Tabl"e f ile:

Return Freq: L0 y6ars

* ***** ** ******** ** **************** ***************
rt1
* LONGITIIJT GROVE APARTMEMTS
* iIAI{ES EITY EOUNTY
* ROIIIING OF 1,2,10 .AI\ID 100 YEAR STORI| EVEMTS

*-
*
*

*a
*1
* * ********** ************** **** ********** ** *** ****

: \pondpack\2003043\pSTl-0 . HyD
: \pondpack\2003043\PONDSWM . pND

)
1

- - --INITIAL CONDITIONS- -- -
Elevation = 80.30 ft
Outf l-ow = 0.00 cf s
Storage = 0 cu-ft

GIVEN POND DATA
INTERMEDIATE ROUTING

COMPUTATTONS

ELEVATTON
(fr)

OUTFI,OW
(cfs)

STORAGE
(cu-ft)

2S/E
(cfs)

2S/L + 0
(cfs)

80.30
80.55
80.80
81.05
81.30
8t_.55
81.80
82 .05
82.30
82.55
82.80
83.05
83.30
83 .55
83.80
84.05
84.30
B4 .55
84.80
85.05
85.30
85 .55
85.80
86.00

0.0
0.2
0.2
0.3
0.3
0.4
0.4
0.4
0.5
0.5
0.5
0.5
t_. 0
5.8

16.0
27 .6
4L.2
s5.5
73 .4
Bt_.9
87 .4
88.8
89.0
89.2

0

3 ,446
'7 , OL4

1_0,7L4
L4,722
19,1,40
23 , 9g6
29 ,274
34 ,807
40 ,482
46 ,303
52 ,272
58, 389
54 ,656
7L,076
7'7 ,549
84,377
9L,263
98,309

105, 512
LL2 ,869
120 ,372
r28 ,026
134,258

0.0
19.1
39.0
59.5
8r-.8

106 .3
133.3
L62 .6
L93.4
224.9
25'7.2
290.4
324 .4
359.2
394 .9
43t .4
468.8
507.0
546.2
586.2
627.O
658.7
7l_t-.3
745.9

0.0
19. 3

39.2
s9.8
82.L

't 06.7
r-33.7
r_63.0
L93.9
225.4
257 .7
290 .9
325.4
356.0
4L0.9
459.0
5r_0.0
553.5
519 .6
668 . 1"

7t4.4
757.5
800.3
835. r_

Time increment (E) = 0.100 hrs.
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INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TIME
(hrs)

TNFLOW
(cfs)

IL+I2
(cf s)

11.000
1L.100
1L.200
11.300
L1.400
11.500
Lt-.600
11.700
11.800
11_ . 900
L2.000
12. L00
L2.200
L2.300
t 2 .400
l_2.500
12.600
42.700
12.800
l_2 . 900
13.000
13.1_00
l_3.200
13.300
13 .400
r_3.500
13.500
13.700
1_3.800
13.900
t-4 . 000
14.1_00
14.200
1_4.300
14.400
t-4.500
14 . 500
1"4 .'7 00
t_4.800
14 . 900
l_5.000
t_5.100
15.200
15.300
15.400

2.OO
2.OO
3.00
3.00
4.00
4.00
5.00

14.00
23 .00
32.00
5r_. 00
95.00
59.00
20.00
r-4 . 00
1_2.00
L0.00
8.00
?nn
5.00
6.00
5.00
5.00
5.00
s.00
5.00
4.00
4.00
4.00
4.00
4.00
4.00
3.00
3.00
3.00
3.00
3.00
3 .00
3.00
3.00
3.00
3.00
1 nn
2.00
2.00

4.0
5.0
6.0
7.0
8.0
9.0

1_9. 0

37.0
5s.0
93.0

155.0
l_54 . 0
79.0
34.0
26 .0
22 .0
1_8.0
15.0
13.0
L2.O
12.O
11. 0
10.0
1_0. 0

10.0
9.0
8.0
8.0
8.0
8.0
8.0
7.0
6.0
6.0
5.0
5.0
6.0
6.0
6.0
6.0
6.0
6.0
5.0
4.0

2s/E - o
(cfs)

2S/L + o
(cfs)

0.0
3.9
8.7

t4 .4
2r.o
28 .6
3'7.2
55.7
92.O

t46.2
238.2
359-0
433.2
428.5
405.4
389.5
379.2
370.8
364.L
358.9
355.3
353 .2
351_.1_

348.9
34't .3
346.2
344.7
342 .9
34L .6
340.7
340.0
339.5
338.5
337 .'t
335.0
33s.3
334.7
334.3
334. t_

333.9
333.7
333.5
333.6
332.8
331_.5

0.0
4.0
8.9

1,4.7
2L .4
29.0
37 .6
56.2
92.7

L47.0
239.2
394.2
523 .0
5L2.2
462 .5
431" .4
411.5
397 .2
385.8
377 .A
370.9
357.3
364.2
361. t-

358.9
357.3
355.2
352.7
350.9
349 .6
348.7
348.0
346.5
344.5
343 .1-
342.O
341_.3
340.7
340.3
340. r_

339.9
339.7
339.6
338.5
335.8

OUTFLOW
(cfs)

0.00
0.04
0.09
0.1_5
0.20
0.20
0.20
o.28
0 .34
0.40
0.50

12.58
44 .93
41.83
28.54
20 -96
16.L5
1_3.20
1-0 . 85

9 .07
7.81-
7 .07
6.54
6. 1_0

5.79
s .56
5.26
4.90
4 .64
4 .46
4.33
4.23
4.02
3.73
3.52
3.37
3.27
3.1_9
3.L4
3.1"0
3.07
3 .05
3 .04
2.88
2 .63

ELEVATION
(f r)

i.
i'80.30

80.3s
80.42
80.49
80.58
80 .67
80.78
81.01
8l_ . 41_

81.91
82-66
83.71
84.35
84.31
84.07
83.9L
83.80
83.72
83 .66
83.51
83.58
83.55
83 .54
83 .52
83.51
83.50
83.48
83 .47
83 .46
83 .45
83 .44
83.44
83 .43
83.42
83 .4 i.
83.40
83 .40
83.39
83.39
83.39
83.39
83.39
83.39
83.38
83.37
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INFLOW HYDROGRAPH ROUTTNG COMPUTAT]ONS

TrME I TNFLOW
(hrs) | tcts)

---t-
IL+I2
(cfs)

2s/t - o
(cfs)

2s/t + o
(cfs)

OUTFLOW
(cfs)

1s. s00 
I

r.s . 600 
|

1s.70o 
I

Ls.800 
I

r-s. eoo 
I

16.000 
|

L5.1-oo 
I

r_6 .200 
|

16.300 
|

15.400 I

16. s00 
|

r_6.600 
|

16. ?00 
|

15.80o 
I

r_6. e00 
|

17.000 
|

17.100 
I

L7 .2OO 
I

1-?.300 |

17 .4oO 
I

17. s00 
|

17.600 
|

L7 .7OO 
I

r_7.800 
|

1_7. eoo 
I

r.8. ooo 
I

r-8.100 
|

18.200 
|

1_8.300 
|

r_8.400 
|

1-8 . 5oo 
I

r-8 . 600 
|

t-8.700 
|

t-8 . 8OO l" 
n'

18. eoo 
I

1e.000 t

]-e. t_oo 
I

L9.2OO 
I

1e.3oo 
I

1e.4oo 
I

1e. s00 
|

r.e.5o0 
|

1e.7oo 
I

19.800 
|

1e. eoo I

20. ooo 
I

2.OO
2.OO
2 .00
2.00
2.00
2.00
2.00
2.00
2 -00
2 .00
2.00
2.OO
2.AO
2.OO
2.OO
2.OO
2.OO
2.OO
2.OO
2.00
2.OO
2.00
2.OO
2.OO
2.OO
2.OO
2.00
2 .00
2.OO
2.OO
2.00
L. 00
r_.00
1.00
1.00
1.00
1.00
L.00
1.00
r..00
1-.00
1.00
1.00
1_.00
L .00
1.00

4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.O
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
3.0
2.0
2.0
2.O
2.O
2.0
2.0
2.0
2.O
2.0
2.0
2.0
2.O
2.O
2.0

330.6
330.0
329.5
329.2
329.O
328.8
328.7
328 .6
328.5
328.5
328.5
328 .4
328 .4
328.4
328.4
328.4
328.4
328.4
328 .4
328 .4
328 .4
328 .4
328.4
328 .4
328.4
328.4
328 -4
328 .4
328.4
328.4
328.4
327 .7
326 .4
325 .6
324.9
324.5
324.2
324 .0
323.8
323.7
323 .6
323.5
323.5
323.s
323.4
323 .4

335.5
334.5
334.0
333. s
333.2
333 .0
332.8
332.7
332 .6
332.5
332.5
332.5
332.4
332 .4
332 .4
332.4
332 .4
332.4
332.4
332.4
332 .4
332.4
332.4
332.4
332 .4
332 .4
?32.4
332 .4
332.4
332.4
332 .4
331.4
329.7
328.4
327.6
326.9
326.5
326.2
326 .0
325.8
325.7
325 .6
325.5
325.5
325.5
325 .4

2.45
2.32
2.23
2.L6
2.L2
2 .08
2 .06
2 .04
2.03
2.02
2 .02
2.Ot
2.OL
2 .01
2 .00
2.OO
2.OO
2.OO
2.OO
2.OO
2.OO
2.OO
2.OO
2.OO
2.OO
2.OO
2 .00
2.OO
2.OO
2 .00
2.00
L.85
1.6L
1.44
L.3l_
1.22
1. 15
1. 11
1.08
1_. 05
1.04
L.03
1,.02
L .02
L.0L
1_.01-

ELEVATION
(fr)

83.36
83.36
83 .35
83 .35
83.35
83.35
83.35
83 .34
83 .34
83 .34
83.34
83 .34
83 .34
83.34
83 .34
83 .34
83.34
83 .34
83.34
83.34
83.34
83.34
B3 .34
83 .34
83 .34
83 .34
83 .34
83.34
83 .34
83 .34
83 .34
83.34
83.33
83 .32
83.31
83.31
83 . 31_

83.30
83.30
83.30
83.30
83.30
83.30
83.30
83 .30
83.30
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INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TTME
(hrs )

TNFLOW
(cfs)

IL+I2
(cf s)

2S/t - O

(cfs)
2S/L + O

(cfs)
OUTFLOW

(cfs)

20. t-00
20.200
20.300
20 .400
20.500
20.500
20 .700
20.800
20.900
21.000
21- . r.OO

2L.200
2r_.300
2L.400
21.500
2L .600
2L.700
21. 800
21 .900
22 . OOO

22.]-0A
22.200
22.300
22 .400
22.500
22 .600
22.700
22.800
22.900
23. OOO

23.100
23.200
23.300
23 .400
23.500
23 .600
23.700
23.800
23.900
24.OOO
24.AOO
24.200
24.300
24.400
24.s00
24.500

1.00
1.00
1.00
1.00
1. 00
1.00
t_.00
1.00
1.00
1. 00
1. 00
1.00
1.00
1.00
l_. 00
1-.00
1.00
t-.00
1.00
t-.00
1 .00
r_.00
t_.00
1.00
1.00
1.00
1".00
1. 00
1.00
1. 00
1.00
1.00
t_.00
1 .00
1.00
L.00
l_.00
1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

323 .4
323 .4
323.4
323.4
323 .4
323.4
323.4
323.4
323.4
323.4
323.4
323.4
323 .4
323.4
323 .4
323 .4
323.4
323 .4
323.4
323 .4
323.4
323 .4
323.4
323 .4
323.4
323 .4
323 .4
323.4
323.4
323 .4
323.4
323 .4
323.4
323.4
323.4
323.4
323.4
323 .4
323.4
322 .4
320.5
318.6
3l_5.8
3t-5.1
3t-3 .4
31_1_.7

325 .4
325.4
325.4
325 .4
325.4
325 .4
325.4
325.4
325 .4
325.4
325.4
325.4
325.4
325.4
325 .4
325.4
325 .4
325 .4
325.4
325 .4
325.4
325 .4
325.4
325 .4
325.4
325.4
325 .4
325.4
325.4
325.4
325.4
325 .4
325.4
325 .4
325 -4
325.4
325.4
325 .4
325 .4
324 .4
322 .4
320.5
3l_8.5
31-5.8
3L5.1
31_3 .4

1.0L
1. 00
1.00
1 .00
1.00
1.00
1.00
1.00
1. 00
1. 00
1. 00
1. 00
1.00
1.00
L.00
1.00
1.00
1.00
L. 00
L.00
L.00
1. 00
1.00
1.00
L.00
1.00
1.00
1 .00
1. 00
1-.00
t_. 00
1_. 00
1.00
1. 00
r..00
L.00
l_.00
r-. 00
r-.00
0.99
0.96
0.93
0. 90
0.88
0.85
0.83

I.

2.0
2.0
2.O
2.0
2.O
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.O
2.0
2.0
2.0

2.O
2-O
2.O
2.0
2.O
2.0

2.O
2.0
z.v
2.0
2.0
2.O
2.0
2.0
2.0
2.0
2-O
2.0
2.4
2.O
1_.0
0.0
0.0
0.0
0.0
0.0
0.0

EI,EVATION
(fr)

83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83 .30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83 .30
83.30
83.30
83.30
83.30
83.30
83 .30
83 .30
83 .30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83 .30
83.30
83.30
83.30
83.30
83.29
83.28
83.26
83 .25
83.24
83.23
83 .21
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INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TIME
(hrs)

INFLOW
(cfs)

IL+12
(cfs)

2S/t - O
(cfs)

2S/t + O
(cfs)

OUTFLOW
(cfs)

ELEVATION
(f r)

24.700
24 .800
24 .900
25.000
25. r.00
25.200
2s.300
25 .400
25.500
25.600
25.700
2s.800
25.900

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

31-0. r.

308.5
307. L

305.6
304.2
302.8
30r_.4
300.1
298.9
297.6
296.4
295.3
294.L

3LL.7
3l-0.1_
308.6
307. L
305.6
304.2
302.8
301.4
300.1_
298 .9
297.6
296 .4
295.3

0.80
0.78
0.76
0.73
0.7\
0.69
o .67
0 .65
0-63
0.62
0.60
0. s8
0 .55

83.20
83.19
83.18
83 . 1_7

83.16
83.15
83.1"4
83 . 1_3

83 . l_2

83.L1
83.L0
83.09
83.08
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Starting Pond W.S. Elevation = 80.30 ft

***** Summary of Peak Outflow

Peak Inflow =
Peak Outflow =
Peak Elevation =

and Peak ELevation *****

95.00 cfe
44.93 cfe
84.36 fr

***** Summary of Approximate

fnitial- Storage
Peak St.orage From Storm

Total Storage in pond = 85,.056 cu-f t

Warning: Infl-ow hydrograph truncated on left side.

Peak Storage *tr***

= 0 cu-ft.
= 86,055 cu-ft
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EXECUTED: 07-30-2003 i_6:35:06

GIVEN POND DATA

Return Freq: 100 yeare

* *** ****************** * *********** ***************
:ta
* LONGHIIJII GROVE APARTMEMTS *
* i'A}IES CITY COUlifTY *
* ROUTING OF 1,2,10 AND 100 YEAR STORM EVEIfIS *
*1
rta
****** * * ** ********* ****** *********** * ************

Inf]ow Hydrograph: j :\pondpack\2003043\psTlOO .HyD
Rating Table file: j :\pondpack\2003043\PONDSWM .pND

--- -INTTIAL CONDITTONS- -- -
Elevation = 80.30 ft
Outflow = 0.00 cfs
Storage = Q cu-ft

INTERMEDIATE ROUTING
COMPUTATIONS

ELEVATION
(f r)

OUTFLOW
(cfs)

STORAGE
(cu-f t)

2S/E
(cfs)

zs/x + 0
(cfs)

80.30
80.55
80.80
8t_.05
81.30
81.55
8r..80
82 .05
82.30
82.55
82.80
83.05
83.30
B3 .55
83.80
84.05
84.30
84 .55
84.80
85.05
85.30
85.5s
85.80
86.00

0.0
0.2
o.2
0.3
0.3
0.4
0.4
0,4
0.5
0.5
0.5
0.5
L.0
6.8

16.0
27 .6
4L.2
55.5
73.4
81.9
87 .4
88.8
89.0
89.2

0

3 ,445
7,OI4

7_O,'7L4
1,4,"722
L9 , L4O
23 ,986
29,274
34 , g0'l
4Q ,482
46,303
52,272
58,3g9
64 ,656
71,076
77,649
84,377
9L,263
98,308

LOs ,512
'1,1,2 ,858
L2O ,372
L28 , 026
L34 ,258

0.0
19. l-
39.0
s9.5
8l_.8

L05.3
133.3
162.6
1-93 .4
224 .9
257 .2
290 .4
324.4
359.2
394 .9
43L .4
468.8
507.0
546.2
585 .2
627.0
668.7
7Ll_.3
745.9

0.0
1_9.3
39.2
59.8
82.t

L06.7
133.7
l_53 . 0
1_93 . 9
225.4
257 .'7
290 .9
325.4
355.0
41_0.9
459.0
5r.0.0
563 .5
6L9 .5
668 . r_

71_4.4
757.5
800.3
835. r-

Time incremenL (t) = 0.100 hrs.
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INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TTME
(hrs)

INFLOW
(cfs)

I'1"+T2
(cfs)

1"1.000
1-l_.l_00
11.200
t_1_.300
11 .400
l-t_.500
1r-.500
11 .700
L1_.800
11.900
12.000
12.100
12 -200
r-2.300
'1,2.400
1_2.500
12.600
L2.700
1_2.800
t-2.900
13.000
l_3 . L00
L3 .200
13 .300
13.400
r-3.500
13.600
r.3.700
1-3.800
L3 .900
14 .000
r-4. L00
1_4.200
14.300
L4 .400
r_4.500
L4.600
'J"4.700

14 . 800
14.900
1-5.000
15. L00
1s.200
15.300
r-5 .400

4.00
4.00
5.00
5.00
5.00
7.00
8.00

22.O0
35.00
49.00
95.00

L50.00
93.00
32 .00
22 .00
18.00
15.00
13 .00
1l_.00
10.00
10.00
9.00
8.00
8.00
8.00
8.00
7.OO
5.00
5. 00
5.00
5.00
5.00
5.00
5.00
s.00
5.00
5.00
s.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00

8.0
on

1_0.0
t_1-. 0

L3.0
15 .0
30.0
57.0
84.0

t_45.0
246.0
243.0
L25 .0
54.0
40.0
33.0
28 .0
24 .0
21,.O
20 .0
r_9. 0
L7 .0
16.0
16.0
15. 0
15.0
13.0
1,2.O
L2.O
L2.O
L2.O
1L. 0

r_0. 0

t_0.0
t-0.0
10.0
10. 0
9.0
8.0
8.0
8.0
8.0
8.0
QA

2S/t - O
(cfs)

2S/E + O

(cfs)
OUTFLOW

( cfs)

0.0
7.8

l_5.5
26.L
36.7
49.2
53.6
92 .9

L49.L
232.L
358.9
46'7 . O

536.2
499 .8
446.4
4't 6 .6
398.9
387 .2
379.0
372.5
368.0
364.8
36L.7
359.3
357.9
357. t-

355.0
354.2
352.5
351.3
350.5
349 .9
348.7
347 .2
346.1-
345.3
344.8
344.4
343 .4
342.0
340 .9
340.2
339.7
339.3
339.l_

0.0
8.0

t_5.8
zo .3
3'1 .t
49.'7
64.2
93.6

L49 .9
233.r
377 .L
604 .9
71_0.0
66L.2
553.8
486 -4
449.6
426 .9
4LL.2
400.0
392.5
387-0
381_.8
377 .'7
375.3
373.9
372.1
359.0
365.2
354.5
353.3
362.5
350.9
358.7
357 .2
356.1
355.3
354.8
353 .4
35L.4
350.0
348 .9
348.2
347 .7
347 .3

0.00
0.08
o.'J-7
0.20
0.20
o.25
0.30
0.35
0 .40
0.50
9 .07

68.99
86 .87
80 .70
53 .73
34.90
25.33
L9 .87
L6 .07
13.78
12.23
l_1-. 1l_
L0 .04
9.20
B.7L
8.42
8.04
7 .44
6 .83
6.58
6 .42
5.30
6 .07
5.76
5.s5
s.39
5.28
5.20
5.00
4.7L
4 -5L
4.36
4.26
4.19
4. L3

ELEVATION
(fr)

80.30
B0 .40
80.s2
80.64
80.77
80. 93
81.l_0
84.42
8L .94
82 .6t
83 .61
84.73
85 .28
85 .01
84.50
84.18
84.00
83.88
83.80
83.'14
83.70
83.67
83 -64
83 .62
83 .60
83.59
83.58
83.57
83 .55
83 .54
83 .53
83.s3
83.52
B3 .5L
83 .50
83 .49
83.48
83 .48
83 .4',1
83 .45
B3 .45
83 .45
83.44
83 .44
83.44
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TNFIJOW HYDROGRAPH ROUTING COMPUTATIONS

TrME I rurr,ow
(hrs) | (cfs)

---t-
]_s. s00 

|

r"s.600 |

r_5.700 
|

r_s.800 
I

r_s.900 t
r-5. ooo 

I

16.l-oo 
I

16.200 
|

r-6.300 
I

r.6.400 
|

1,6. s00 
|

L6.500 
|

16.70o 
I

r.6.800 
|

r.6.900 
|

17. ooo I

r_7. r.00 
|

L7 .2OO 
I

L7.300 
|

1,7 .4oo 
I

17.500 
|

1_7.600 
|

r-7.700 
|

17.800 
|

L7.900 
I

r.8.000 
|

18. r.00 
|

1 8.200 
|

r.8.3Oo 
I

18 .400 
|

18. s00 
|

18.600 
|

18.700 
|

L8.80o
r_8.900 

|

19.000
l-9. t-00
L9.200
L9.300
1_9.400
1_9.500
1_9.500
19.700
L9.800
t_9.900
20.000

4.00
4.00
4.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
?nn
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
2 nn

3.00
3.00
3.00
2.00
2 .00
2.OO
2.OO
2.00
2.00
2.00
2.00
2.OO
2.OO
2.OO
2.OO
2.00
2.OO
2.00
2.OO

I1+I2
(cf s)

2S/t - O
(cfs)

2S/E + o
(cfs)

OUTFIJOW
(cfs)

8.0
8.0
8.0
7.0
6.0
6.0
6.0
5.0
5.0
5.0
5.0
6.0
5.0
5.0
5.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
5.0
6.0
5.0
5.0
5.0
6.0
6.0
6.0
5.0
4.0
4.O
4.0
4.0
4.O
4.0
4.0
4.0
4.O
4.0
4.0
4.0
4.O
4.0
4.0

338.9
338 .7
338.6
337.9
336.5
J53. I

33s.0
334 .6
334.2
334.0
333.8
333.7
333.6
333.5
333.5
333. s
333 .4
333.4
333 .4
333 .4
333 .4
333 .4
333 .4
333 .4
333.4
333 .4
333 .4
333 .4
333 .4
333 .4
332.7
334.4
330.5
329.9
329.5
329.2
329 .0
328.8
328.7
328 .6
328. s
328.5
328.5
328.4
328 .4
328.4

347 .a
346 .9
346.7
345.6
343.9
342.6
34L.7
341_ . 0
340 .6
340.2
340.0
339.8
339.7
339.6
339.5
339.5
339. s
339.4
339 -4
339.4
339 .4
339 .4
339.4
339 .4
339 .4
339 .4
339.4
339 .4
339 .4
339.4
338.4
336.7
335 .4
334.6
333.9
333.5
535. Z

333.0
332.8
332.7
332 .6
332.5
332.5
332 .5
332 .4
332 .4

4.O9
4.O7
4.05
3.89
3 .64
3.46
3.33
3.23
3.r7
3.L2
3.08
3.06
3.04
3.03
3 .02
3 .02
3.01-
3.01
3.0r.
3.00
3.00
3.00
3-00
3.00
3.00
3.00
3 .00
3.00
3.00
3.00
2.86
2 .6L
2 .44
2.3t
2.22
2.L6
2.L1-
2.08
2.06
2 .04
2 -03
2.02
2 .02
2.01
2.OL
2.Ot

ELEVATION
(fr)

83 .43
B3 .43
83 .43
83 .42
83.41
83.41
83 .40
83.40
83.39
83.39
83.39
83.39
83.39
83.39
83.39
83.39
83.39
83.39
83.39
83.39
83 .39
83.39
83.39
83.39
83.39
83.39
83.39
83.39
83.39
83.39
83.38
83.37
83.36
83.35
83 .35
83 .35
83 .35
83.35
83.35
83.34
83 .34
83.34
83 .34
83 .34
83.34
83 .34

PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 251



INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TTME
(hrs)

TNFLOW
(cfs)

IL+I2
(cfs)

2S/E - O

(cfs)
2s/E + o

(cfs)
OUTFI,OW

(cfs)

20. r_00
20.200
20.300
20.400
20.500
20 .600
20.700
20.800
20.900
2r-.000
21. L00
2L.200
2L.300
21 .400
2r..500
2L .600
2L -7 00
21.800
21.900
22 . OO0

22.LOO
22.200
22.300
22.400
22.500
22 .500
22.700
22.800
22 -900
23.000
23.1_00
23.200
23 .300
23 .400
23.500
23.600
23.700
23.800
23 . 900
24.OOO
24.100
24.200
24.300
24.400
24.500
24.600

2 .00
2.00
2 .00
2.OO
2.OO

2.OO
2.00
2.00
2.00
2.OO
2.00
2.OO
2.00
2.00
2 .00
2.OO
2.00
2.00
2.00
2.OO
2 .00
2.OO
2.OO
2.00
2.00
2.OO
2.00
2.00
2.OO
t-.00
L. 00
1.00
L.00
1.00
1.00
1.00
1.00
L. 00
1. 00
1.00
1.00
L.00
t_.00
1.00
1.00

4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4-O
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.O
4.0
4.0
4.0
4.0
4.0
3.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.4
2.4
2.0
2.O

328.4
328 .4
328 .4
328.4
328.4
328.4
328.4
328 .4
328 .4
328.4
328.4
328 .4
328 .4
328 .4
328 .4
328.4
328 .4
328 -4
328 .4
328 .4
328 .4
328.4
328.4
328 .4
328 .4
328.4
328.4
328.4
328 -4
328.4
327 .7
326 .4
325 .6
324.9
324.5
324.2
324 .0
323.8
323.',|
323 .6
323.5
323.5
323.5
323 .4
323.4
323.4

332 .4
332.4
332 .4
332 .4
332 .4
332.4
332.4
332.4
332.4
332 .4
332.4
332 .4
332.4
332.4
332 -4
332 .4
332 .4
332 .4
332.4
332.4
332.4
332.4
332 .4
332.4
332.4
332.4
332.4
332.4
332 .4
332.4
331.4
329.7
328.4
327.5
326 .9
326.5
326.2
326.0
325 .8
325.7
325 .6
32s.5
325.5
325.5
325 .4
325 .4

2.O0
2.OO
2.OO
2.O0
2.OO
2.00
2 .40
2.00
2.00
2.00
2.OO
2.OO
2.00
2.OO
2.OO
2.00
2.00
2.00
2.00
2.OO
2.00
2.OO
2.OO
2.00
2.OO
2.00
2.OO
2.OO
2.OO
2.O0
l_. 85
1.51
I .44
1.31
L.22
1.15
1. r"l_

1.08
1.06
1. 04
L.03
L.02
'J, . 02
1.01_
1_.01_

1.01

i', l,
I

ELEVATION
(fr)

83 .34
83 .34
83 .34
83 .34
83 .34
83 .34
83 .34
83 .34
83 .34
83 .34
83 .34
83.34
83.34
83 .34
83 .34
83 .34
83 .34
83 .34
83.34
83 .34
83 .34
83 .34
83 .34
83 .34
83 .34
83.34
83 .34
83 .34
83 .34
83 .34
83 .34
83.33
83.32
83.3L
83.3L
83 . 31-

83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
83.30
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TNFLOW HYDROGRAPH ROUTING COMPUTATIONS

TIME
(hrs)

TNFLOW
(cfs)

I L+I2
(cfs)

2S/t - O
(cfs)

2S/L + O
(cfs)

Ot]lTFLOW
(cf s)

ELEVATTON
(fr)

24.700
24 .800
24.900
25.000
25.100
25.200
2s.300
2s.400
25.500
2s .600
25.7A0
25 . 8oO
25.900

r..00
1.00
1.00
0.00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

323.4
323.4
323.4
322 .4
320.5
318.6
316.8
3t_5. t_

3t-3 .4
3LL.7
31-0.1_
308.6
307.l"

325 .4
325 .4
325.4
324 .4
322.4
320.5
3i-8.5
316. B

315.1
3t_3 .4
3LL.7
310.1
308.5

r_.o0
1_. 00
1.00
o.99
0.95
0.93
0 .90
0.88
0.85
0.83
0.80
0.78
o.76

83.30
83.30
83.30
83.29
83.28
83.26
83.25
83.24
83 .23
83.2L
83 .20
83 . r_9

83.18

2.0
2.0
2.0
1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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Starting Pond W.S. Elevation = 80.30 ft

***** Summary of Approximat.e

Initial Storage
Peak Storage From Storm

Total- Storage in pond = ]-]-2,156 cu-ft

Warning: Inflow hydrograph truncated on left side.

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

Peak Inflow = 150.00 cfs
Peak Outf low = 85 . 87 cf s t ,11f 

,Peak Elevation = 85.28 ft ?.ll.U

Peak Storage *:t***

= Q cu-ft
= 112, L56 cu-fE
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James City County BMP Guidelines

Table 2

'ft,r.

A-3
BMP Points

l/\I \*-/

Weighted
BMP Points

tc

Points for
Natural Open Spacii

f-r

lc)
Total

X

X

X

B.

TOTAL WEIGHTED STRUCTURAL BMP POINTS:

NATURAL OPEN SPACE CREDIT

c.

Fraction of Site
.4,

{ -"i

TOTAL WEIG
I
I

I

Structural BMP Points

Natural
Open Space Credit

]:1t,4.*'r

(0.1 per 10,6)

(0.15 per 10,6)

TOTAL NATURAL OPEN SPACE CREDIT:

D POINTSHTE

o
Natural Open Space Points

,f::4t{:'..\:e'r"

Worksheet for BMP Point System

A. STRUCTURAL BMP POINT ALLOCATION

Fraction of
Site Served

by BMP
l3,el 0Nsrrer\15,85x b-t, ut, s,ii/ =

W&T Y*tr P*t;b

tl;*-;:;
c'
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t

1992 3.14
-EMPORARY SEDIMENT BASIN DESIGN DATA SHEETIE

Project: Longhill Grove Apts

Basin #: East

Total area draining to basin :..{:::i5tt*t-"rr"t

Basin Volume Design

Wet Storage:

1. Minimum required volume = 67 cu. Yds x Total Drainage Area (acres)

67 cu. Yds x 15.71 acres = 1053 cu. Yds.
28419 cu. Ft.

2. Available basin Volume = '1245 cu. Yds. ntilevaton
(from storage-elevation curve) i1 "r. 

rt

3. Excavate 1245 cu. Yds. To obtain required volume*
*Elevation corresponOlng to required volume = invert of the dewatering orifice.

4. Available volume before cleanout required.

33 cu. Yds x 15.71 acres = 518 cu. Yds.

5.E|evationcorrespondingtoc|eanout|eve|=@,ffi:,,,*u',,
(From Storage-Elevation Curve) l-_----l

6. Distance from invert of the dewatering orifice to cleanout level = 1 .5 ft
(Minimum = 1.0 ft.)

Dry Storage:

7. Minimum required volume = 67 cu. Yds x Total Drainage Area (acres)

67 cu. Yds x 15.71 acres = 1053 cu. yds
28419 cu. Ft

ilt-112
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1992 3.14

B. Totar avairabre basin vorume at crest of riser* = ,ffi;,fii#1#*t#1.l iiiircu. yds ar
elevation a.i iq$4..4..,,.,{ .(From Storage - Etevation@
* Minimum = 134 cu. yds./acre of total drainage area. 

uoa^ ij
Diameter of dewatering orifice = 11[tl1rrl1L,l10 

= t:t,:in. t- {"*'9.

10. Diameter of flexible tubing = 12 in. (diameter of dewatering orifice
plus 2 inches).

Preliminarv Desiqn Elevations

11. Crest of Riser =

Top of Dam =

Design High Water =

Upstream Toe of Dam =

Basin Shape

12. Lenqth of Flow
Effective Width

lf > 2, baffles are not required

lf < 2, baffles are required

Runoff

lllllt::., llli

truiIuulL$ltffii

iilliilffi$fil iiiiii

L- 1d&. ft
W" *,* 88 ft

baffles not required

(From Chapter 5)

(From Chapter 5)

Principal Spillwav Desiqn

15. With emergency spillway, required spillway capacity Qp = q12; =

13. Q(2) =

14. Q(25) =

29.8 cfs
(riser and barrel)

Without emergency spillway, required spillway capacity Qp = Q(25) = 47.1 cfs

ill-113
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1992

16. With Emergency Spillway:

Assumed available head (h)= i;'l;ffi#. 
'ft. 

(Using Q(2)

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Without emergency spillway:

Assumed available head (h) = ,,;;,' ,, ft. (Using Q(25)

h = Design High Water Elevation - Crest of Riser Elevation

Riser diameter (Dr) = l:lE:*EA*tittin. Actual Head (h) ffi;,-E;, ft.

(From Plate 3.14-8.)

Note: Avoid orifice flow conditions.

18. Barrel Length (l) = 7a ft.

Head (H) on barrelthrough embankment = #;i;,*;S...,.:lll]tt.

(From Plate 3.14-7).

19. Barreldiameter = 24 in.

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]).

Trash Rack and anti-vortex device

Diameter = !f in. Thickness Gage

Height = iiitlru,. tLin.

(From Table 3.14-D).

3.14

17.

20.

21.

22.

Required spillway capacity Qe = Q(25) -Qp= 17.3 cfs.

Bottom width (b) = ?=.===.i..?4i,1',=;ft; the slope of the exit channel (s) =

#ft./foot; and-iFffilfrffim length of the exit channel (x) =
,,,,,,=,,-=. ,.*ft.

(From Table 3.14-C).

m-114
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'b

1992

Anti-Seep Collar Desiqn

23.

3.14

Depth of water at principal spillway crest (Y) =

Slope of upstream face of embankment (Z\ =

Slope of principal spillway barrel (Sb) =

Length of barrel in saturated zone (Ls) =

':::;u.:l:.:,!t!.!,!!ffi1111

?raiiiiir ii iftY"

lrrllyllLirtL i i L L:trrrltt ft

8.e5

.';:::.i. .i

::::::. 3i

82:g:=

'.1

24. Number of collars required = t:,,,:,t:r,;t:,,,,,tiiiti 

,.+"'rria ,, dimensions = ffiiilLiiL-=
(from Plate 3.14-12).

Final Desiqn Elevations

25. Top ofDam =

Design High Water =

Emergency Spillway Crest =

Principal Spillway Crest =

Dewatering Orifice Invert =

Cleanout Elevation =

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage
Area" (if excavation was performed) =

ilt-1 15
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1992

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

Project: Longhill Grove Apts

Wet Storage:

1. Minimum required volume = 67 cu. Yds x Total Drainage Area (acres)

3.14

2.

3.

4.

Available basin Volume =

5. Elevation corresponding to cleanout level=
(From Storage-Elevation Curve)

67 cu. Yds x 10.3 acres = 690 cu. Yds.
18633 cu. Ft.

7oo cu. Yds. o,=O-u","n '.r:l\l:l$,]I$.0,

(from storage-elevation curve) W...Ecu. Ft

Excavate 700 cu. Yds. To obtain required volume*
*Elevation corresponOing to required volume = invert of the dewatering orifice.

Available volume before cleanout required.

33 cu. Yds x 10.3 acres = cu. Yds.
cu. Ft

340
9177

6.

Dry Storage:

Distance from invert of the dewatering orifice to cleanout level = 1.7 ft
(Minimum = 1.0 ft.)

7. Minimum required volume = 67 cu. Yds x Total Drainage Area (acres)

67 cu. Yds x 10.3 acres = 690 cu. yds
18633 cu. Ft

Basin #: West

Total area draining to basin

lll-112
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1992

plus 2 inches).

Preliminarv Desiqn Elevations

11. Crest of Riser =

ToP of Dam =

Design High Water =

Upstream Toe of Dam =

Basin Shape

12. Lenqth of Flow
Effective Width

3.14

8. Total available basin volume at crest of riser" = ' l.i'+08 cu. Yds at 
_

elevation 92.6...,, .(From Storage - etevation@ ,,/
* Minimum = 134 cu. Yds.iacre of total drainage area.

9. Diameter of dewatering orifice = 8 in.

10. Diameter of flexible tubing = l0 in. (diameter of dewatering orifice

92.5

Bry., $$,:liii

1::l:::::::-g$ 
.::::: :

86.0.

l5 Pet fcail

q (,0 ptt f,al

t-

W"
tfl0 tt
6''iq*rt

lf > 2, baffles are not required

lf < 2, baffles are required

Runoff

13.

14.

Q(z; =

Q(25) = 30,9

cfs

cfs

(From Chapter 5)

(From Chapter 5)

Principal Spillway Desiqn

15. With emergency spillway, required spillway capacity Qp = Q(l; =
(riser and barrel)

Without emergency spillway, required spillway capacity Qp = Q(15) =

19.6 cfs

30.9 cfs

ilt-113
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1992
16. With Emergency Spillway:

Assumed avai|ab|e head (h) = @tli:,i,iftiifjj,?:;!,:.!:!! ft. (Using Q(2)

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Without emergency spillway:

Assumed available head (h) = $,j$ iiiilii;liiit;=ft. (Usins Q(25)

h = Design High Water Elevation - Crest of Riser Elevation

17. Riser diameter (Dr) = ,,,,,,,,:---QS--....-.; i(. n"tu"t Head (h)

(From Plate 3.14-8.)

Note: Avoid orifice flow conditions.

18. Barrel Length (l) = 45 ft.

Head (H) on barrel through embankment =

(From Plate 3.14-7).

19. Barreldiameter = ;iiii;a#i in. /

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]).

20. Trash Rack and anti-vortex device

Diameter =,11111t111,il$$ltl'l, l= ;n. J Thickness Gage

3.14

14i

Height = .....' ...:.:.=+7=:riiin.

(From Table 3.14-D).

Required spillway capacity Qe = Q(25) -Qp= 11.3 cfs.21.

22. F-g-ltq-t wqdth (b) = ''Wllllllllillltlitl,iilltft;the slope of the exit channel (s) =
\llW.,lfrllllilttlitlli;fi./foot; anO tnilninrum length of the exit channel (x) =

=,- 
$siil ft

(From Table 3.14-C).

ilt-114
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1992

Anti-Seep Collar Desiqn

23.

3.14

Depth of water at principal spillway crest (Y) =

Slope of upstream face of embankment (Z) =

Slope of principal spillway barrel (Sb) =

Length of barrel in saturated zone (Ls) =

:1

l;)):!h;.::t!1 
.t;tr,ttt tttrii o1o

@

?.!!1.,! i')iiil. itft

Number of collars required =
(from Plate 3.14-12\.

Final Desiqn Elevations

25. Top of Dam =

Design High Water =

Emergency Spillway Crest =

Principal Spillway Crest =

Dewatering Orifice Invert =

Cleanout Elevation =

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage
Area" (if excavation was performed) =

24. dimensions =

:::,:,::l::::tlri:,:,:9#.7 t2:''

iiifrilils J

rlliil!!.$,1q..ry.S,D1X

W.W. ,l:fiitltlli

.='=.;$ 5.lil1.tZ

85.0

ilt-115

PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 267



Culvert Calculator Report
BasinOutlet Pipes

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation
Inlet Control HW Elev

Outlet Control HW Elev

0.00 ft
79.02 ft
79.00 ft
79.02 ft

Headwater Depth/ Height
Discharge

Tailwater Elevation

Control Type

0.14

1.00 cfs
79.00 ft

Outlet Control

Grades

Upstream Invert
Length

78.60 ft
34.50 ft

Downstream lnvert
Constructed Slope

78.50 ft
0.002899 fl/fl

Hydraulic Profile

Profile

Slope Type
Flow Regime

Velocity Downstream

M1

Mild

Subcritical

0.65 fl/s

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.50 ft
0.25 ft
o.22 ft

0.004986 fl/ft

Section

Section Shape

Section Material
Section Size

Number Sections

Circular
Concrete

36 inch

2

Mannings Coefficient
Span

Rise

0.013
3.00 ft
3.00 n

Outlet Control Properties

Outlet Control HW Elev

Ke
79.02 ft

0.50
Upstream Velocity Head

Entrance Loss

0.01 ft
0.01 ft

Inlet Control Properties

Inlet Control HW Elev

Inlet Type
K

M

c

79.00 ft
Square edge w/headwall

0.00980
2.00000
0.03980
0.67000

Flow Control
Area Full

HDS 5 Chart
HDS 5 Scale

Equation Form

Unsubmerged
14.1 ft2

1

1

1

Project Title: Longhill crove
c: \haestad\c1/m\2OO3043. cvm
O7I3O/O3 03:13:27 PM @ Haestad Methods. Inc.

Charles C. Townes & Associates
37 Brookside Road Waterburv. CT 06708 USA

Project Engineer: JTC
CulvertMaster v1.O

Page 1 of 1(203) 755-1666
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Gulvert Calculator Report
BasinOutlet Pipes

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

0.00 ft
79.33 ft
79.26 ft
79.33 ft

Headwater Depth/ Height
Discharge

Tailwaler Elevation

Control Type

0.24
5.00 cfs

79.00 ft
Outlet Control

Grades

Upstream Invert
Length

78.60 ft
34.50 ft

Downstream lnvert
Constructed Slope

78.50 ft
0.002899 fvft

Hydraulic Profile

Profile

Slope Type
Flow Regime
Velocity Downstream

M2

Mitd

Subcritical

3.23 fl/s

Depth, Downstream
Normal Depth

Critical Depth

Critical Slope

0.50 ft
0.54 ft
0.49 ft

0.004131 fvfl

Section

Section Shape
Section Material
Section Size

Number Sections

Circular
Concrete

36 inch

2

Mannings Coefficient
Span

Rise

0.013
3.00 ft
3.00 ft

Outlet Control Properties

Outlet Control HW Elev

Ke
79.33 ft

0.s0
Upstream Velocity Head

Entrance Loss

0.13 ft
0.07 ft

Inlet Control Properties

Inlet Control HW Elev

lnlet Type

K

M

c

79.26 ft
Square edge w/headwall

0.00980
2.00000
0.03980
0.67000

Flow Control
Area Full

HDS 5 Chad
HDS 5 Scale

Equation Form

Unsubmerged
14.'t ft:

1

1

1

Project Title: Longhill Grove
c:\haestad\cvm\2003043. cvm
O7l30/03 03:14:07 PM O Haestad Methods. lnc.

Charles C. Townes & Associates
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: JTC
CulvertMaster v1.O

Page 1 of 1(203) 7s5-1666
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Culvert Calculator Report
BasinOutlet Pipes

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

lnlet Control HW Elev

Outlet Control HW Elev

0.00 ft
79.65 ft
79.55 ft
79.65 ft

Headwater Depth/ Height

Discharge

Tailwater Elevation

Control Type

0.35
10.00 cfs
79.00 ft

Outlet Control

Grades

Upstream Invert
Length

78.60 ft
34.50 ft

Downstream Invert
Constructed Slope

78.s0 ft
0.002899 ft/ft

Hydraulic Profile

Profile

Slope Type
Flow Regime
Velocity Downstream

M2

Mitd

Subcritical

3.99 fus

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.70 ft
0.76 ft
0.70 ft

0.003936 fl/fi

Section

Section Shape
Section Material
Section Size

Number Sections

Circular

Concrete

36 inch

2

Mannings Coefficient
Span

Rise

0.013

3.00 ft
3.00 ft

Outlet Control Properties

Outlet Control HW Elev

Ke
79.65 ft
0.50

Upstream Velocity Head

Entrance Loss
0.20 ft
0.10 ft

Inlet Control Properlies

Inlet Control HW Elev

Inlet Type
K

M

c
Y

79.55 ft
Square edge Wheadwall

0.00980
2.00000

0.03980
0.67000

Flow Control
Area Full

HDS 5 Chart
HDS 5 Scale

Equation Form

Unsubmerged
14.'l ft.

1

1

1

Project Title: Longhill Grove
c:\haestad\cvm\2OO3043.cvm
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Gulvert Calculator Report
BasinOutlet Pipes

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation
Computed Headwater Elevation
Inlet Control HW Elev
Outlet Control HW Elev

0.00 fi
79.91 ft
79.78 ft
79.91 ft

Headwater Depth/ Height
Discharge

Tailwater Elevation

Control Type

o.44
15.00 cfs
79.00 ft

Outlet Control

Grades

Upstream Inverl
Length

78.60 ft
34.50 ft

Downstream lnvert
Constructed Slope

78.50 ft
0.002899 fl/ft

Hydraulic Profile

Profile

Slope Type
Flow Regime

Velocity Downstream

M2

Mitd

Subcritical

4.46 fl/s

Depth, Downstream
Normal Depth

Critical Depth

Critical Slope

0.86 ft
0.93 ft
0.86 ft

0.003894 fut

Section

Section Shape
Section Material
Section Size

Number Sections

Circular

Concrete

36 inch

2

Mannings Coefficient
Span

Rise

0.013

3.00 ft
3.00 ft

Outlet Control Properties

Outlet Control HW Elev
Ke

79.91 ft
0.50

Upstream Velocity Head

Entrance Loss

0.25 ft
0.13 ft

Inlet Control Properties

lnlet Control HW Elev
Inlet Type
K

M

c

79.78 ft
Square edge w/headwall

0.00980
2.00000
0.03980
0.67000

Flow Control
Area Full

HDS 5 Chart
HDS 5 Scale

Equation Form

Unsubmerged
14.1 ft2

1

1

1

Project Title: Longhill Grove
c: \haestad\cvm\2OO3O43. cvm
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Culvert Calculator Report
BasinOutlet Pipes

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

lnlet Control HW Elev

Outlet Control HW Elev

0.00 ft
80j2 ft
79.98 ft
80.12 ft

Headwater Depth/ Height
Discharge

Tailwater Elevation
Control Type

0.51

20.00 cfs
79.00 ft

Outlet Control

Grades

Upstream Invert

Length
78.60 fr

34.50 ft
Downstream lnvert
Constructed Slope

78.50 fi
0.002899 fl/ft

Hydraulic Profile

Profile

Slope Type
Flow Regime
Velocity Downstream

M2

Mitd

Subcritical

4.84 fl/s

Depth, Downstream
Normal Depth

Critical Depth

Critical Slope

1.00 fr
1.08 ft
1.00 fl

0.003903 fl/ft

Section

Section Shape

Section Material

Section Size

Number Sections

Circular
Concrete

36 inch

2

Mannings Coefficient
Span
Rise

0.013
3.00 ft
3.00 fr

Outlet Control Properties

Outlet Control HW Elev

Ke
80.12 ft

0.50
Upstream Velocity Head

Entrance Loss

0.30 ft
0.15 ft

Inlet Control Properties

Inlet Control HW Elev

lnlet Type

K

M

c
Y

79.98 ft
Square edge Wheadwall

0.00980
2.00000

0.03980
0.67000

Flow Control
Area Full

HDS 5 Chad
HDS 5 Scale
Equation Form

Unsubmerged

14.1 ft2

1

1

1

Project Title: Longhill Grove
c:\haestad\cvm\2OO3O43.cvm
O7l30/03 03:15:02 PM @ Haestad Methods. tnc
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Culvert Calculator Report
BasinOutlet Pipes

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation
Computed Headwater Elevation
Inlet Control HW Elev
Outlet Control HW Elev

0.00 ft
80.50 ft
80.34 ft
80.50 fl

Headwater Depth/ Height
Discharge

Tailwater Elevation

Control Type

0.63

30.00 cfs
79.00 ft

Outlet Control

Grades

Upstream Invert

Length
78.60 ft
34.50 fi

Downstream lnverl
Constructed Slope

78.50 ft
0.002899 fl/ft

Hydraulic Profile

Profile

Slope Type

Flow Regime
Velocity Downstream

M2

Mitd

Subcritical

5.47 Ws

Depth, Downstream
Normal Depth

Critical Depth

Critical Slope

1.24 ft
1.35 ft
1.24 ft

0.004011 fvft

Section

Section Shape
Section Material
Section Size

Number Sections

Circular

Concrete

36 inch

2

Mannings Coefficient
Span

Rise

0.013
3.00 ft
3.00 ft

Outlet Control Properties

Outlet Control HW Elev

Ke
80.50 ft
0.50

Upstream Velocity Head

Entrance Loss

0.38 ft
0.19 ft

lnlet Control Properties

Inlet Control HW Elev

lnlet Type
K

M

c

80.34 ft
Square edge Wheadwall

0.00980
2.00000
0.03980
0.67000

Flow Control
Area Full

HDS 5 Chart
HDS 5 Scale

Equation Form

Unsubmerged
14.1 tr

I

1

1

Project Title: Longhill Grove
c:\haestad\cvm\20O3043. cvm
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Culvert Calculator Report
BasinOutlet Pipes

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

0.00 ft
80.84 ft
80.67 ft
80.84 ft

Headwater Depth/ Height
Discharge

Tailwater Elevation

Control Type

0.75

40.00 cfs
79.00 ft

Outlet Control

Grades

Upstream Inverl
Length

78.60 ft
34.50 ft

Downstream lnverl

Constructed Slope

78.50 ft
0.002899 fufr

Hydraulic Profile

Profile

Slope Type
Flow Regime
Velocity Downstream

M2

Mitd

Subcritical

5.99 fus

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.44 ft
1.60 ft
1.44 ft

0.004183 ft/ft

Section

Section Shape

Section Material
Section Size

Number Sections

Circular
Concrete

36 inch

2

Mannings Coefficient
Span

Rise

0.013
3.00 fl
3.00 fl

Outlet Control Properties

Outlet Control HW Elev
Ke

80.84 ft
0.50

Upstream Velocity Head

Entrance Loss
0.45 ft
0.23 ft

Inlet Control Properties

lnlet Conhol HW Elev

Inlet Type

K

M

c

80.67 fr

Square edge w/headwall
0.00980
2.00000
0.03980
0.67000

Flow Control
Area Full

HDS 5 Chart
HDS 5 Scale

Equation Form

Unsubmerged
14.1 rc

1

1

1

Project Title: Longhill crove
c:\haestad\cvmUOO3043. cvm
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Gulvert Calculator Report
BasinOutlet Pipes

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

0.00 ft
81 .14 ft
80.98 ft
81.14 ft

Headwater Depth/ Height
Discharge

Tailwater Elevation
Control Type

0.8s

50.00 cfs

79.00 ft
Outlet Control

Grades

Upstream Invert

Length
78.60 fl
34.50 ft

Downstream lnvert
Constructed Slope

78.50 ft
0.002899 fl/n

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

M2

Mild

Subcritical

6.45 fl/s

Depth, Downstream
Normal Depth

Critical Depth

Critical Slope

1.61 ft
1.84 ft
1.6't ft

0.004408 fl/ft

Section

Section Shape

Section Material

Section Size

Number Sections

Circular
Concrete

36 inch

2

Mannings Coefficient
Span

Rise

0.013
3.00 fl
3.00 ft

Outlet Control Properties

Outlet Control HW Elev
Ke

81 .14 ft
0.50

Upstream Velocity Head

Entrance Loss

0.52 fi
0.26 fi

lnlet Control Properties

lnlet Control HW Elev

Inlet Type

K

M

c
Y

80.98 ft
Square edge Wheadwatl

0.00980
2.00000
0.03980
0.67000

Flow Control
Area Full

HDS 5 Chart
HDS 5 Scale
Equation Form

Unsubmerged

14.1 ft'
1

I
1

Project Tille: Longhill Grove
c:\haestad\cvm\20O3043. cvm
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Culvert Calculator Report
BasinOutlet Pipes

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

0.00 ft
81.44 n

81.28 fi
81 .44 tt

Headwater Depth/ Height
Discharge

Tailwater Elevation

Control Type

0.95

60.00 cfs

79.00 ft
Outlet Control

Grades

Upstream lnvert

Length
78.60 fi
34.50 ft

Downstream lnvert

Conslructed Slope

78.50 ft
0.002899 fl/ft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

M2

Mitd

Subcritical

6.89 fl/s

Depth, Downstream
Normal Depth

Critical Depth

Critical Slope

1.77 ft
2.10 ft
1.77 ft

0.004683 fl/ft

Section

Section Shape

Section Material

Section Size

Number Sections

Circular
Concrete

36 inch

2

Mannings Coefficienl
Span

Rise

0.013

3.00 ft
3.00 ft

Outlet Control Properties

Outlet Control HW Elev

Ke
81.44 ft

0.50
Upstream Velocity Head

Entrance Loss

0.58 fi
0.29 ft

Inlet Control Properties

Inlet Control HW Elev

Inlet Type

K

M

c
Y

81.28 ft
Square edge w/headwall

0.00980
2.00000
0.03980
0.67000

Flow Control
Area Full

HDS 5 Chart
HDS 5 Scale

Equation Form

Unsubmerged
14.1 tt"

a

I

1

Project Title: Longhill Grove
c: \h aestad\cvm\2 OO3O43. cvm
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Culvert Calculator Report
BasinOutfet Pipes

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

0.00 ft
81 .72 ft
81.s9 ft
81 .72 fr.

Headwater Depth/ Height
Discharge

Tailwater Elevation

Control Type

1.04

70.00 cfs

79.00 ft
Outlet Control

Grades

Upstream Invert

Length
78.60 ft
34.50 ft

Downstream lnvert
Constructed Slope

78.50 ft
0.002899 fi/ft

Hydraulic Profile

Profile
Slope Type
Flow Regime

Velocity Downstream

M2

Mitd

Subcritical
7.31 ftJs

Depth, Downstream
Normal Depth

Critical Depth

Critical Slope

1.92 ft
2.39 ft
1.92 ft

0.005013 ft/ft

Section

Section Shape
Section Material
Section Size
Number Sections

Circular
Concrete

36 inch

2

Mannings Coefficient
Span
Rise

0.013
3.00 ft
3.00 ft

Outlet Control Properties

Outlet Control HW Elev

Ke

81 .72 tl
0.50

Upstream Velocity Head

Entrance Loss

0.65 ft
0.33 ft

Inlet Control Properties

Inlet Control HW Elev
Inlet Type
K

M

c
Y

81.59 ft
Square edge w/headwall

0.00980
2.00000
0.03980
0.67000

Flow Control
Area Full

HDS 5 Chart
HDS 5 Scale
Equation Form

Unsubmerged

14.1 ft2

1

1

1

Project Title: Longhill Grove
c:\haestad\cvm\20O3043. cvm
O7l3OlO3 03:16:28 PM O Haestad Methods. Inc.

Charles C. Townes & Associates
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: JTC
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SITE ENGINEERING

ApriI23,2003

Eagle Construction of Virginia, Inc.
Attn: Mr. BtrzzHarns
4l9l Innslake Drive, Suite 100

Glen Allen, Virginia 23060

Re: Preliminary Geotechnical Study
Longhill Grove Apartrnents Site
James City County, Virginia
Townes Project No. 2003043

Dear Mr. Harris,

TOWNES SITE ENGINEERING is pleased to submit this report addressing the subsurface

exploration and geotechnical analysis for the above referenced site, These services were
performed to aid in the design and construction of foundations, pavement and other soil related
aspects of construction.

TOWI\ES SITE ENGINEERING greatly appreciates the opportunity to serve as your
geotechnical engineering consultant on this project, and we look forward to continuing our
cordial working relationship on this and future efforts. Please do not hesitate to call if you have

any questions concerning any aspects of this report.

Sincerely,

Brent E. Johnson
Senior Environmental Geolosist

s_ug!919.
9850 Lori Road, Suite 201 Chesterfield, VA 23832

804-7 48-901 1 Fax 804-7 48-2590 www.cctownes.com

Stt.tlH C'-'.Th

o, ?:P.E. E
c!{ARL[$ I. T$$Jli[$ 7'}}

CEiiTIFICATE tio

# i0478
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1.0 SCOPE OF SERYICES

Our scope of services for this project included preliminary subsurface exploration and

geotechnical analysis for the subject site. The investigation consisted of evaluating test borings
and geological data to develop general construction and building recommendations for land use

as a multifamily apartment complex. Laboratory tests were performed on selected samples to
confirm field classification and to clari$ any potential shrinVswell concerns as well as

additional construction considerations.

Drilling services provided by Houff Drilling included drilling 16 borings to a depth of 15 feet.

These borings were field suweyed based upon the preliminary layout provided by Townes Site
Engineering. The test borings were located approximately at the center of each proposed building
envelope. The boring locations are illustrated on the Boring Location Plan (Figure 2, Appendix
1).

This report completes our services for this phase of the project. Included herein are our
conclusions and foundation recommendations.

2.0 DESCRIPTION OF PROJECT

The subject site is located on a 15.82-acre parcel at the intersection of Centerville Road and

Longhill Road in James City County, Virginia (See Appendix 1, Figure 1). A portion of the site

is currently undeveloped. The remaining area of the site contains five existing abandoned

apartrnent buildings. Based upon the current layout, these building are to be completely removed
prior to development of the site.

3.0 SUBSURFACE EXPLORATION AI\D SOIL CLASSIFICATION

3.1 Description of Subsurface Exploration

Sixteen (16) soil test borings (B-1 through 8-16) were advanced to depths of 15 feet below
existing gade (Figure 2, Appendix 1). These borings were field located by survey personnel
from TOWNES SITE ENGINEERING in accordance with the preliminary plan. The soil
borings were completed with an ATV-mounted Central Mine Equipment drilling rig. A
description of the methods and procedures used to perform soil sampling and classification are
presented below.

3.1.1 Soil Sampling/Classification

A six (6) inch hollow stem auger was used to advance each drilled borehole. Representative soil
samples were obtained by means of the ryl*-kk,sampling procedure in general accordance
with ASTM Specification D-1586. In this procedure, a 2 inch OD, 1 3/8 inch ID, split-barrel
sampler is driven into the soil a distance of 18 inches by means of a 140 pound hammer falling
30 inches. The Standard Penetration Resistance (SPR) Value is the number of blows per foot of
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penetration for the fnai 12 inches of driving. This value can be used to provide a qualitative
indication of the in-place relative densrty of cohesionless soils. This indication is qualitative,
since many factors can significantly affect the Standard Penetration Resistance Value and

prevent direct correlation between samples obtained by various drill crews, drill rigs, drilling
procedures, and hammer-rod-spoon assemblies.

A field log of the soils encountered in the borings was prepared by the geotechnical engineer.

All soil samples obtained from the drilling operations were sealed immediately in the field and

brougbt to our office for additional examination.

An experienced geotechnical engineer classified each soil sample on the basis of texture and
plasticity in accordance with the Unified Soil Classification System, and ASTM D-2488. The
group symbols for each soil type are indicated in the parentheses following the soil descriptions
on the boring logs. 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. The actual contact between material types may
be transitional.

3.1.2 Regional Geology

The site is located in the in the Coastal Plain Physiographic Province of Virginia. The Coastal
Plain consists of eastward dipping bands of sediment, which generally parallel the coast. The
sediments were deposited during transgressive and regtessive shallow seas, which occurred
during Miocene and Pliocene times. These sediments overlie crystalline bedrock formed over
200 million years ago that arc now buried between 40 and 100 feet below the existing surface.
Regressive deposits of sands, gravels and fluvial clay known as the Bacons Castle Formation in
particular dominate the site. These Tertiary sediments were deposited during the last ocean
regression where it is established that the James Rivers assumed its modern course. The subject
site exists at a topographic elevation between 85 and 105 feet above sea level according to the
Norge Virginia U.S.G.S. quadrangle map. The property gently slopes to the east and southeast
toward an unnamed tributarv to Powhatan Creek.

3.1.3 Soil Conditions

Topsoil and a layer of organically rich material were encountered within the top 12 inches of
each boring. The areas of the site currently in agricultural use have increased thickness between
12 and 15 inches due to tilling operations. These materials are unsuitable for construction and
will need to be removed. Uncontrolled Fill material was encountered within test borings 83,
Bl5, & 816. Uncontrolled fill material located within the limits of construction should be
removed at the direq[ion of a geotechnical engineer. Perehed groundlvater was srcorx*emd,ia
brings B-13 and@t deefus of 4.5 feet bslow the $urfase. At these depths, groundwater
could pose a problerq to excavation in these areas. The areas appeared to be isolated and
groundwater should n{t be a severe concern to the development of the entire site. However, it
should be noted that\ depending on time of year, precipitation, and surface moisture,

-u --t .V
$"
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groundwater could influence the bearing capacity of natural soil. An effective drainage system

should be implemented to control surface moisture and provide positive drainage from the
construction area.

Soil encountered below the surface materials and identified fills appeared to be undisturbed. The
typical soil profile is described below. For soil descriptions at a particular boring location, the
respective boring log should be reviewed. Logs of the exploratory borings are included in
APPENDIX 2.

Based on visual observation and the split-spoon samples, the subsurface soil profile appears to
consist of loose to medium dense silty sands and clayey sands and stiff to very stiff lean clays
and silts.

STRATUM 1

STRATUM 2

Composition: light brown, yellowish brown, reddish brown, strong brown,
and gray, very fine to coarse, friable, moist to wet, light mottling, silty
sand, clayey sand, and small lenses of well graded sand, (SM, SC, & SW)

Distribution: Stratum I was observed in all test borings from immediately
beneath the surface materials to contact with stratum 2 or boring
termination at an average depth of 10.0 feet below grade.

Blow counts fN-values) within this stratum ranged from I blow per foot to
18 blows per foot, with an average value of 10.0 blows per foot. These

values indicate a o' loose to medium dense" relative density for the soils in
Stratum 1.

Composition: g y, reddish brown, yellowish brown, and strong brown,
very fine to medium, moist to wet, friable to subangular blocky, mottled,
Lean Clay and Silt with interbedded lenses of Clayey Sand (CL, ML).

Distribution: Stratum 2 was encountered in test borings B4, 86-B11, Bl3,
Bl4, & 816. The stratum was found to be interbedded with stratum I or
below sfratum I to boring termination.

Blow counts (N-values) within this stratum ranged from 3 blows per foot
to 20 blows per foot, with an average value of 11.0 blows per foot. These
values indicate a "stiff to very stiff' relative density for the soils in
Stratum 2.
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3.2 GeneralGroundwaterConditions

Water level observations were made after the completion of drilling operations. ln power auger

operations used at the site, water was not introduced into the boreholes during drilling.
Groundwater elevations can often be ascertained by observing water seepage into the boreholes
during and after drilling and the moisture content of recovered samples. The water observations
are noted on the respective boring logs. It should be noted that, dependent on the permeability of
the in-place soils, it could take several hours for the groundwater levels to stabilize within each

borehole. Flucfuations in the location of the long-term water table may occur seasonally and are

dependent upon variations in precipitation, evaporation, and surface run-off. Groundwater was
encountered in borings B-13 and 8-16 at a depth of 4.5 feet below the surface. At this depth,
groundwater could pose a problem to excavation of footings and basins within these areas.

These areas of near surface groundwater appear to be isolated and should not pose a severe

problem to development of the entire site. However, it should be noted that, depending on time
of year, precipitation, and surface moisture, groundwater could influence the bearing capacity of
natural soil. An effective drainage system should be implemented to control surface moisture and
provide positive drainage from the construction area.

3.3 Laboratory Tests

Laboratory testing was performed to confirm field classification and to determine plasticity and

clay fraction of the soils. Two separate composite samples obtained from drill clippings and

submitted to the laboratory for testing. These samples were tested for Atterberg Limits, natural
moisture content, sieve analysis, and Standard Proctor testing (See Appendix 3, Laboratory
Results). A brief description of the methods and procedures used to perform the various
laboratory tests are presented below.

3.3.1 Natural Moisture Content

Moisture content measurement was made to determine the natural in-place soil moisture. The
moisfure content of the soil is the ratio, expressed as a percentage, of the weight of water in a
given mass of soil to the weight of the dry soil particles. The test was performed in general

accordance with ASTM D-2216.

3.3.2 Grain Size

The percent by weight passing the No. 200 sieve was determined by washing. This test indicates
the amount of sand present and was performed for classification purposes. The test was
performed in general accordance with ASTM D-l140.
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3.3.3 Soil PlasticitylAtterberg Limits

In order to determine the plasticity characteristics of the soils and their behavior with changes in
moisture content, tests to determine the Plastic Limit (PL) and Liquid Limit (LL) of the soils
were performed. The Liquid Limit is the moisture content at which the soil will flow as a heavy
viscous liquid, while the Plastic Limit is the moisture content at which the soil begins to lose its
plasticity. The soil's Plasticity Index (PI : LL - PL) indicates the range of water contents in
which the soil will behave plastically, or deform without cracking. These tests were performed
in general accordance with ASTM D-4318.

3.3.4 Laboratory Compaction - Standard Effort

Three standard proctors were performed on bulk samples submitted to the soil laboratory. This
testing method is used to determine the relationship between water content and dry unit weight
of soils to produee compaction in accordance with ASTM D-698 (See Appendix 3, Proctor
results Figures 3,4 & 5)

4.0 RECOMMENDATIONSANDCONCLUSIONS

4.1 Proposed Construction

This preliminary geotechnical study has been conducted based upon potential land used as an

apartment complex. The proposed development will consist of fourteen three-story apartment
buildings and a two-story clubhouse. The apartment buildings are anticipated to be wood frame
with vinyl siding.

4.2 ConstructionConsiderations

Topsoil and organic surface material was noted at an average depth of 12 inches. Areas that have
been in use as agricultural fields have increased topsoil to near 15 inches due to tilling
operations. With clearing and grubbing of the wooded areas it should be anticipated that
stripping would include approximately twelve inches of unsuitable material. IJncmolld fill
material was encountered in test borings B-3, B-15, and 8-16 to depths of 1.0-3.0 feet. These
areas are associated with backfill, retaining wall and grading of the existing apartment complex.
Based upon other observations of the site, additional isolated areas of uncontrolled frll material
will likely be encountered during construction around existing aparfrnent buildings. The fill
amounts appear to be minor and should not pose a significant threat to development. All
uncontrolled and organic laden soils are unsuitable for construction and should be removed.

Groundwater was encountered in borings B-13 and B-16 at a depth of 4.5 feet below the surface.
At this depth, groundwater could pose a problem to excavation of footings and basins within
these areas. These areas ofnear surface gtoundwater appear to be isolated and should not pose a
severe problem to development of the entire site. However, it should be noted that, depending on
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time of year, precipitation, and surface moisture, groundwater could influence the bearing
capacity of natural soil. An effective drainage system should be implemented to control surface
moisture and provide positive drainage from the construction area.

Soil classification from bulk samples obtained during drilling operations indicates A-2-4 to A-4
soils according to the AASHTO system of classification, which indicate a good to fair subgrade
rating. Maximum dry density values range from 107.3 to 112.4 pounds per cubic foot. (See

Appendix 3, Standard Proctor results). With the exception of soils previously identified as

unsuitable, all soils identified, as stratum I should be suitable for use as structural fill material.
Soils identified as stratum 2 are fur to poor sources of structural fill material and should be
verified by a qualified geotechnical engineer prior to use. Maximum dry density values above
100 pounds per cubic foot are generally considered good engineered fill material. Soil
classification and physical properties tested indicated soils adequate for typical construction use.

4.3 FoundationRecommendations

The soils identified in stratums I and 2 encountered onsite are capable of supporting typical
frame and masonry structures. Site observation and laboratory analyses indicate that subsurface
soils within these stratums exhibit low plasticity.

Based on the conditions encountered and our experience with similar sites, we recommend that
the proposed building be supported on conventional spread footing foundations. These would
bear within the suitable undisturbed natural soil, or on a pad of engineered fill provided that the
fills are selected and suitably compacted as described below. The spread footings for the
proposed building may be designed for an allowable soil bearing pressure of 2,000 pounds per
square foot, subject to field inspection and verification as detailed below. These bearing
capacities are based on a maximum settlement of I inch with a differential settlement of 3/4 inch.

For ease of construction and to avoid a local shear or "punching" failure of the footings,
minimum column and continuous wall footing widths of 36 inches and 24 inches, respectively,
should be used. In order to provide adequate frost cover protection and to avoid questionable
soils, we recommend that all exterior footings be excavated to a minimum of 24 inches below the
final exterior ground elevation. The depth of interior column footing excavations should also be
a minimum of 18 inches below the slab on grade.

Seismic Considerations

Based on our subsurface exploration and referencing Table 1610.3.1 BOCA National Building
Code, the site soils appear to fit profile Type 51. The seismic coefficient for this soil is 1.0.

The following is a more detailed examination of each of the fifteen buildings that has been
incorporated with the overall analysis of the site.
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BUILDING #1

Building #1 is a type "B" structure consisting of a twelve unit, three-story frame structure. One

boring (B-l) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 93.5'. Grading indicates the cut and fill of
between 1.0 to 2.0 feet of material to achieve subgrade elevations for the building pad. The
building pad will therefore be placed within both undisturbed natural soil and on a pad of
engineered fiIl provided that the fills are selected and suitably compacted as described in this
report. Areas of unsuitable materials and uncontrolled fill from the demolition of the existing
structure may be encountered during site work. A qualified geotechnical engineer should verify
the suitability of subgrade materials and identifr materials to be removed. The spread footings
for the proposed building may be designed for an allowable soil bearing pressure of 2,000
pounds per sqrmre foot, subject to field inspection and verification as detailed below. Provided
the footings are placed in control fill material as specified by this report t}le material should
exhibit low plasticity. Site observation and laboratory analysis indicate that the existing
subsurface soils at the proposed footing depth relate to Stratum 1 soils, which exhibit low
plasticity. Therefore we conclude that there is low threat of structural damage due to
shrink/swell action of these soils (See Appendix 3 for Laboratory Results).

BUILDING #2

Building #2 is a Q/pe "B" structure consisting of a twelve unit, three-story frame structure. One
boring (B-2) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 96.5'. The building pad will therefore be
placed within both undisturbed natural soil and on a pad of engineered fiIl provided that the fills
are selected and suitably compacted as described in this report. Areas of unsuitable materials
and uncontrolled frll from the demolition of the existing structure may be encountered during site
work. A qualified geotechnical engineer should veriff the suitability of subgrade materials and

identifr materials to be removed. The spread footings for the proposed building may be designed
for an allowable soil bearing pressure of 2,000 pounds per square foot, subject to field inspection
and verification as detailed below. Provided the footings are placed in control fill material as

specified by this report the material should exhibit low plasticity. A qualified geotechnical
engineer should verifr the material and its potential for shrink/swell concerns prior to placement
of footings. Site observation and laboratory analysis indicate that the existing subsurface soils at
the proposed footing depth relate to Stratum 1 soils, which exhibit low plasticity. Therefore we
conclude that there is low threat of structural damage due to shrink/swell action of these soils
(See Appendix 3 for Laboratory Results).
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BUILDING #3

Building #3 is a q/pe o'B" structure consisting of a twelve unit, three-story frame structure. One

boring (B-3) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 88.5'. This will require the cut and fill of
between I and 3 feet throughout the entire building pad. The building pad will therefore be
placed within both undisturbed natural soil and on a pad of engineered fill provided that the fills
are selected and suitably compacted as described in this report. Areas of unsuitable materials
and uncontrolled fill from the demolition of the existing structure may be encountered during site

work. A qualified geotechnical engineer should verifr the suitability of subgrade materials and

identify materials to be removed. The spread footings for the proposed building may be designed

for an allowable soil bearing pressure of 2,000 pounds per square foot, subject to field inspection
and verifrcation as detailed below. Provided the footings are placed in control frll material as

specified by this report the material should exhibit low plasticity. Site observation and laboratory
analysis indicate that the existing subsurface soils at the proposed footing depth relate to Stratum
I soils, which exhibit low plasticity. Therefore we conclude that there is low threat of structural
damage due to shrinklswell action of these soils (See Appendix 3 for Laboratory Results).

BUILDING #4

Building #4 is a t5rpe "A" structure consisting of a twelve unit, three-story frame structure. One

boring (B4) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 84.0'. This will require the placement of
approximately 1.0 foot or less of material throughout the building pad. The building pad will
therefore be placed within both undisturbed natural soil and on a pad of engineered fill provided
that the fills are selected and suitably compacted as described in this report. Areas of unsuitable
materials and uncontrolled fill from the demolition of the existing structure may be encountered
during site work. A qualified geotechnical engineer should verif the suitability of subgrade
materials and identifr materials to be removed. The spread footings for the proposed building
may be designed for an allowable soil bearing pressure of 2,000 pounds per square foot, subject
to field inspection and verification as detailed below. Provided the footings are placed in control
filI material as specified by this report the material should exhibit low plasticity. A qualified
geotechnical engineer should verifu the material and its potential for shrink/swell concerns prior
to placement of footings. Site observation and laboratory analysis indicate that the existing
subsurface soils at the proposed footing depth relate to Stratum 1 soils, which exhibit low
plasticity. Therefore we conclude that there is low threat of structural damage due to
shrinlc/swell action of these soils (See Appendix 3 for Laboratory Results).
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BUILDING #5

Building #5 is a Wpe 
o'A" structure consisting of a twelve unit, three-story frame structure. One

boring (B-5) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 96.5. This will require the placement of
approximately 2.0 to 3.0 feet of material throughout the building pad, The building pad will
therefore be placed entirely on a pad of engineered fill provided that the fills are selected and

suitably compacted as described in this report. The spread footings for the proposed building
may be designed for an allowable soil bearing pressure of 2,000 pounds per square foot, subject
to field inspection and verification as detailed below. Provided the footings are placed in contol
fill material as specified by this report the material should exhibit low plasticity. A qualified
geotechnical engineer should verifr the material and its potential for shrinVswell concerns prior
to placement of footings.

BUILDING #6

Building #6 is a t;/pe "B" structure consisting of a twelve unit, three-story frame structure. One

boring (8-6) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 98.5. This will require the placement of
approximately 1.0 to 3.0 feet of material throughout the building pad. The building pad will
therefore be placed entirely on a pad of engineered fill provided that the fills are selected and
suitably compacted as described in this report. The spread footings for the proposed building
may be designed for an allowable soil bearing pressure of 2,000 pounds per sqrnre foot, subject
to field inspection and verification as detailed below. Provided the footings are placed in control
fill material as specified by this report the material should exhibit low plasticity. A qualified
geotechnical engineer should veriff the material and its potential for shrink/swell concerns prior
to placement of footings.

BUILDING #7

Building #7 is at;/pe "C" structure consisting of a fourteen unit, three-story frame structure. One
boring (B-7) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 100.5'. This will require the removal of
approximately 1.0 foot of material from within the limits of the building pad. The building pad
will therefore be placed within suitable undisturbed natural soil. The spread footings for the
proposed building may be designed for an allowable soil bearing pressure of 2,000 pounds per
sqrnre foot, subject to field inspection and verification as detailed below. Site observation and
laboratory analysis indicate that the existing subsurface soils at the proposed footing depth relate
to Stratum I soils, which exhibit low plasticity. Therefore we conclude that there is low threat of
structural damage due to shrink/swell action of these soils (See Appendix 3 for Laboratory
Results).
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BTIILDING #8

Building #8 is a t5/pe 'oA" structure consisting of a twelve unit, three-story frame structure.
One boring (B-8) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 1A2.5'. This will require the placement of 1.0

to 3.0 feet of controlled fill material within the building pad. The building pad will therefore be
placed entirely on a pad of engineered fill provided that the fills are selected and suitably
compacted as described in this report. The spread footings for the proposed building may be
designed for an allowable soil bearing pressure of 2,000 pounds per square foot, subject to field
inspection and verification as detailed below. Provided the footings are placed in control filI
material as specified by this report the material should exhibit low plasticity. A qualifred
geotechnical engineer should verifr the material and its potential for shrinl</swell concems prior
to placement of footings.

BUILDING #9

Building #9 is a type "B" structure consisting of a twelve unit, three-story frame structure. One
boring @-9) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 103.5'. This will require the removal of
approximately 1.0 foot of material from the western end of the building andthe placement of
approximately 1.0 foot of material at the eastern end of the pad. The building pad will therefore
be placed within both undisturbed natural soil and on a pad of engineered fill provided that the
fills are selected and suitably compacted as described in this report. The spread footings for the
proposed building may be designed for an allowable soil bearing pressure of 2,000 pounds per
sqrxre foot, subject to field inspection and verification as detailed below. Provided the footings
are placed in control fill material as specified by this report the material should exhibit low
plasticity. A qualified geotechnical engineer should veriff the material and its potential for
shrink/swell concerns prior to placement of footings. Site observation and laboratory analysis
indicate that the existing subsurface soils at the proposed footing depth relate to Stratum I soils,
which exhibit low plasticity. Therefore we conclude that there is low threat of structural damage
due to shrink/swell action of these soils (See Appendix 3 for Laboratory Results).

BUILDING #10

Building #10 is a type o'A" structure consisting of a twelve unit, three-story frame structure. One
boring (B-10) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 1A2.5'. This will require the placement of
approximately 1.0 to 3.0 feet of controlled fill material within the building pad. The building pad
will therefore be placed entirely on a pad of engineered fill provided that the fills are selected
and suitably compacted as described in this report. The spread footings for the proposed
building may be designed for an allowable soil bearing pressure of 2,000 pounds per square foot,
subject to field inspection and verification as detailed below. Provided the footings are placed in
control fill material as specified by this report the material should exhibit low plasticity. A
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qualified geotechnical engineer should verifu the material and its potential for shrink/swell
concerns prior to placement of footings.

BUILDING #11

Building #11 is a type "B" strucfure consisting of a twelve unit, three-story frame structure. One

boring (B-l l) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 100.5'. This will require the cut and fill of
less than 1.0 foot of material throughout the building pad. The building pad will therefore be
placed within both undisturbed natural soil and on a pad of engineered fill provided that the fills
are selected and suitably compacted as described in this report. The spread footings for the
proposed building may be designed for an allowable soil bearing pressure of 2,000 pounds per
square foot, subject to field inspection and verification as detailed below. Provided the footings
are placed in control fill material as specified by this report the material should exhibit low
plasticity. A qualified geotechnical engineer should veri& the material and its potential for
shrink/swell concems prior to placement of footings. Site observation and laboratory analysis
indicate that the existing subsurface soils at the proposed footing depth relate to Stratum I soils,
which exhibit low plasticity. Therefore we conclude that there is low threat of structural damage
due to shrink/swell action of these soils (See Appendix 3 for Laboratory Results).

BUILDING #12

Building #12 is a type "B" .tructllre consisting of a twelve unit, three-story frame structure. One
boring (B-12) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 97.5' . This will require the placement of
approximately 1.0 to 3.0 feet of controlled fill material within the building pad. The building pad
will therefore be placed entirely on a pad of engineered fill provided that the fills are selected
and suitably compacted as described in this report. The spread footings for the proposed
building may be designed for an allowable soil bearing pressure of 2,000 pounds per square foot
subject to field inspection and verification as detailed below. Provided the footings are placed in
control fill material as specified by this report the material should exhibit low plasticity. A
qualified geotechnical engineer should verif the material and its potential for shrinklswell
concerns prior to placement of footings.

BUILDING #I3

Building #13 is atype "A" structure consisting of a twelve unit, three-story frame structure. One
boring (B-13) was advanced within the limits of the proposed building pad. According to the
grading plan the finished floor is at an elevation of 99.5'. This will require the placement of
approximately 1.0 to 3.0 feet of controlled fill material within the building pad. The building
pad will therefore be placed entirely on a pad of engineered fill provided that the fills are

selected and suitably compacted as described in this report. The spread footings for the proposed
building may be designed for an allowable soil bearing pressure of 2,A00 pounds per square foot,
subject to field inspection and verification as detailed below. Provided the footings are placed in
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control fill material as specified by this report the material should exhibit low plasticity. A
qualifred geotechnical engineer should veriff the material and its potential for shrink/swell
concerns prior to placement of footings. Perched groundwater was encountered within the near

surface soils of this area. It should be noted, that depending on the time of year the footing is
excavated, groundwater could influence the bearing capacity of the in-place natural soils.

BUTLDING #14

Building #14 is a type o'A" strucfure consisting of a twelve unit, three-story frame structure.
One boring (B-14) was advanced within the limits of the proposed building pad. According to
the grading plan the finished floor is at an elevation of 101.0'. This will require the placement of
approximately 3.0 to 4.0 feet of controlled fill material throughout the building pad. The building
pad will therefore be placed entirely on a pad of engineered fill provided that the fills are

selected and suitably compacted as described in this report. The spread footings for the proposed
building may be designed for an allowable soil bearing pressure of 2,000 pounds per square foot,
subject to field inspection and verification as detailed below. Provided the footings are placed in
control fill material as specified by this report the material should exhibit low plasticity. A
qualified geotechnical engineer should verift the material and its potential for shrink/swell
concems prior to placement of footings.

CLUB HOUSE

The Club House structure consists of a 1852 square foot, two-story frame structure and
associated pool area. One boring (B-15) was advanced within the limits of the proposed building
envelope. According to the grading plan the finished floor is at an elevation of 95.5'. This will
require the placement of approximately 1.0 to 3.0 feet of material within the building pad. The
building pad will therefore be placed entirely on a pad of engineered frll provided that the fills
are selected and suitably compacted as described in this report. The spread footings for the
proposed building may be designed for an allowable soil bearing pressure of 2,000 pounds per
square foot, subject to field inspection and verification as detailed below. Provided the footings
are placed in control fill material as specified by this report the material should exhibit low
plasticity. A qualified geotechnical engineer should verify the material and its potential for
shrinklswell concerns prior to placement of footings. Small amounts of uncontrolled fill material
were encountered in this area during drilling operations. The fill material should be completely
removed prior to placement of engineered fill.

STOB&fiTTATES BASIN

One boring@16) was advanced within the limits of the proposed stormwater basin. According
to the grading plan the bottom elevation of the basin is at osrtour 78.0'. Crraund$neffi was
encountered at or just above this elevation" Uncontrolled, highly organic and wet material was
also encountered in the top four feet of this boring. This material is unsuitable for use as

structural fill or an impermeable layer of an embankment and will need to be removed if in areas
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of such use. The location of the groundwater should be helpful for aquatic growth requird for a
wetpool design.

4.4 Floor Slab Design

The floor slab is to be constructed on previously undisturbed suitable natural soils, or suitably
compacted structural fill. The floor slab should be designed for the anticipated loading
conditions and a suitable number of crack control joints should be installed. The slab should be
nominally reinforced to maintain integrity should minor differential movement occur. Before the
placement of any fill, the floor slab subgrade should be proof rolled using a loaded tandem axle
dump truck. Refer to sections 5.6 and 5.7 respectively for details on proof rolling and engineered
fills.

To protect the slab against the effects of capillary rise, we recommend that it be constructed on a
layer (typically between 4 and I inches) of clean sand or gravel with a maximum nominal size of
1.5 inches (if gravel), and with a maximum fines content (passing #200 sieve) of 5%. A vapor
barrier placed should be utilized for additional moisture protection.

4.5 Paved Parking Area Preparation

Upon completion of site earthwork, the subgrade material within the proposed paved areas

should be field inspected and proofrolled as described below prior to the placement of stone.
Based upon field observation and laboratory testing the subsurface materials are considered
adequate base material and should support the typical pavement section as shown on the
construction plans.

4.6 Field Inspection and Verification

The suitability of near-surface soils in foundation areas between borings should be verified by
visual observation and proof rolling, as discussed in detail below. In addition, we suggest that
the opened footing excavations be explored for uniformity of soil properties and tested utilizinga
pocket Penetrometer, or suitable substitute, to verifr design pressures. The inspection is
intended to locate any unexpected soft spots which may require undercutting and backfilling
with crushed stone or other suitable structural fill material to provide uniform bearing. This
inspection should be performed before any reinforcing steel or concrete is placed.

The prepared foundation bearing soils should not be left exposed during inclement weather (rain
or freezing). Saturation and subsequent disturbance of these soils can result in loss of shength
and bearing capacity,leading to increased settlement.

4.7 Proof Rolling

After removal of the demolition debris, existing vegetatron, topsoil, and other unsuitable
materials, the building sites, driveways, and parking areas should be proof rolled using a loaded
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tandem axle dump truck. The proof rolling should be performed in order to aid rnlocating any

soft areas within the subsurface. Proof rolling of the exposed surface should consist of an
adequate number of passes, evenly distributed in perpendicular directions, to characterize the
entire surface. All proof rolling should be observed by an experienced geotechnical engineer.
Any areas which pump or rut should be undercut to firm soil and replaced with engineered fill.

4.8 Selection and Placement of Engineering Fill

Before placing engineered fill, we recommend that the exposed surface be inspected by an

experienced geotechnical engineer. At that time, the constructior atea should be proof rolled as

described in section 5.6 above. Any fill to be utilized at the site, except clean sand or gravel to
be placed immediately beneath the floor slab for protection against capillary rise, should be
selected on the basis of its plasticity characteristics and laboratory compaction tests. On-site
soils, which are found to contain deleterious material, including organic material and topsoil,
should not be used as engineered fill for support of structures. In addition, soils having a

Plasticity Index (PI) in excess of 20 and/or a Standard Proctor (ASTM D-698) maximum dry
densrty of less than 85 pounds per cubic foot should not be used, without prior engineering
evaluation and approval.

Fill placed within the proposed constnrction area should be compacted to a minimum of 957o of
the maximum dry density obtained in accordance with ASTM Specification D-698 (Standard
Proctor). All fill should be placed and mechanically compacted in uniform lifts not exceeding 9
inches in loose thickness. The moisture content of all fill at the time of placement should be
within plus or minus 3o/o of the optimum moisture content established by the laboratory
compaction test.

Fills placed against sloping surfaces should be "knit" or benched into the existing slope in
horizontal layers in such a manner to provide satisfactory bond and to avoid plann surfaces of
potential sliding. Materials should not be placed when either the fill material or the foundation
surface is excessively wet, frozen, improperly compacted, or otherwise unsuitable.

We recommend that the fill be carefully observed during placement to determine if proper
compaction is being achieved within the building and parking areas. A minimum of one in-place
density test should be performed in general accordance with ASTM Specification D-1556 for
each 2500 square feet of lift area with a minimum of two tests per lift. Improper compaction
may result in premature deterioration of pavement and differential settlement of foundations.

Test pits were excavated within the limits of proposed sediment basins. These areas are

anticipated to be significant sources of controlled fill material for this project. Soils encountered
within test pit #l exhibit characteristics of "excellent to good" structural fill material. Soils
encountered within test pit #2 exhibit characteristics of "fair to poor" structural fill material.
Stratum I soils encountered within test pit #3 exhibit characteristics of "excellent to good"
structural fill material. Soils encountered below stratum I can be classified as "fair to poor"
structural fill material (See Appendix2, Boring Logs).

{fl

PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 300



I
I
I
I
I
I
I
I
I
I
t
t
I
I
I
I
I
I
t

5.0 LIMITATIONS

This report has been prepared for the purpose of evaluating the existing subsurface conditions,
identi$ing possible construction coneerns and determining general structural design criteria for
multi-family housing use. The information and recornmendations reported herein are presented

to assist in the preliminary design of this project. In the event there are any significant changes
in the size, design, or location of the project structures, changes in the planned construction from
the concepts previously outlined, or changes of the design parameters stated in this report, the
conclusions and recommendations contained in this report shall not be considered valid unless

these changes have been reviewed and our conclusions and recoflrmendations reaffirmed or
appropriately modified, in writing.

There is a possibility that variations in soil conditions will be encountered during construction.
In order to permit correlation between the preliminary data and the actual soil conditions
encountered during construction and to insure conformance with plans and specifications as

originally contemplated, it is recornmended that this firm be retained to perform full time on-site
construction review during the foundation phase of this project.

This report was prepared in accordance with generally accepted standards of practice for
geotechnical engineering services. No other wa:ranty, either expressed or implied, is made.
This report is not to be reproduced, either in whole or in part, without written consent from
TOWIIES SITE ENGINEERING. Our conclusions and recommendations are based upon
information provided to us by others, our site observations, and professional judgment. To the
best of our knowledge, information provided by others is true and correct, unless otherwise
noted; however, TOWNES SITE ENGINEERING is not responsible for the accuracy of
information provided by o&ers. Our on-site observations pertain only to specific locations at
specific times on specific dates. Our observations and conclusions do not reflect variations in
subsurface conditions that may exist between sampling locations, in unexplored areas of the site,
or at times other than those represented by our observations.

The soil samples will be retained in our laboratory for a period of sixty (60) days after the date of
this report, after which they will be discarded unless instructions as to their disposition are

received.
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BORING LOGS
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I rowNEs strE EN'TNEERTNG

Consulting Engineers

I LOG OF: B-1
(1 of 16)

I
I

Nurnber: 2003043

I
I
T

t
I
I
I
I
t
I
I
I
I
I

llient: EAGLE CONSTRUCTION INC. Drillins Companv: HouffDrillinc
Proiect: LONGHILL GROVB SITE Driller: Mervin
Location: James City, Virginia Logged by: BEJ
Boring Method: 6" HS lTotalDepth: 15.0 Feet CompletionDate: Apr.gr2OO3

Count N Scale s()ll- DtlsLl{lPl'l0N ( usus ) R!,MAKKS

I
J

4

4
5

7

4
J

7

J

4
8

4
5

6

4
6

5

7

t2

10

tz

tl

l1

z'

4'

6',

8'

10'

12'

t4'

16'

18'

20'

b" lopsoll
moist

morst

very moist

moist

molst

moist

yelowlsh brown, tlne to coarse, tnable, sllty
sand (sM)

yellowish brown, fine to coarse, friable, silty
sand (SM

light brown and yellowish brown, fine to coarse,
friable, silty sand (SM)

light brown and yellowish brown, fine to coarse,
friable, silty sand (SM)

light brown and strong brown, fine to coarse,
friable, silty sand (SM)

strong brown, fine to very coarse, friable,
silty sand with concretions (SM)

6onng termmateed at l).U leet.
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Consulting Engineers

I LOG OF: B-2
(2 of 16)

I
I
I
I
I

2003043

I
I
I
I
I
I
I
I
I
I
I

Number:

llient: EAGLE CONSTRUCTION INC. Drilling Company: Houff Drilling
Jroiect: LONG IILL GROVE SITE Driller: Mervin

-ocation: James City, Virginia Logged by: BEJ
Boring Method: 6" HS lTotal Depth: 1,5.0 Feet CompletionDate: Apr.9r2003

Uount N Scale SUIL DESUKIPI IUN ( USUS ) RBMARKS
w

J

4

5

6
11

5
6

12

4
5

5

J

4

J

4
4

T7

18

10

1

8

z',

4',

6',

8'

l0'

12'

t4'

16'

18'

20'

5" 'l'oDsorl and backtill matenal
moist

moist

molst

molst

morst

moist

yellowishbror,vn and reddish brown, very fine to
medium, friable, clayey sand (SC)

yellowish brown and reddish brown, very fine to
medium, friable, clayey sand (SC)

yellowish brown, strong brown, and gray, very fine
to mediurn, triable, mottled, clayey sand (SC)

light brown and yellowish brown, fine to coarse,
friable, silty sand (SIvf)

yellowish brown and gray, fine to coarse, friable,
mottled, silty sand (SM)

yellowish brown and gray, fine to coarse, friable,
mottled, silty sand (SM)

Bonng teflIunatecl at 1).0 teet.
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Consulting Engineers

I LOG OF: B-3
(3 of 16)

I
I
I
I
I
I
I
I
I
T

T

I
I
T

I
I

Proiect Number: 2003043

fient: EAGLE CONSTRUCTION INC. Drilling Company: Houff Drilling
?roject: LONGHILL GROVB SITE Driller: Mervin
-ocation: James City, Virginia Loggedby: BEJ
Boring Method: 6" HSA lTotal Depth: 15.0 Feet CompletionDate: Apr.9r2OO3

Uount N Scale SU-IL D.B,SCKTPT IUN ( USUS ) Rb,MARKS

I
I

I

J

6
1

J

J

5

I
2

4

z
5

5

z
J

5

2

T3

8

6

10

8

z'

4',

6'

8'

10'

tz'

t4'

t6'

18'

20'

U nconf olled r,'ILL material
moist

moist

moist

molst

very morst

wet

yellow$n Drown, \rery llne to coarse, InaDle,
clayey sand (SC)

yellowish brown and gray, very fine to coarse,
friable, mottled, clayey sand (SC)

yellowish brown and gray, very fine to coarse,
friable, mottled, clayey sand (SC)

light brown and yellowish brown, fine to coarse,
friable, silty sand (SM)

light brown and gray, fine to coarse, friable,
well graded sand (SW)

tsonng termnatecl at lJ.O leet.
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Consulting Engineers

I
I

LOG OF: B-4
(a of 16)

2003043

I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

Number

llient: EAGLB CONSTRUCTION INC. Drilling Company: HouffDrilling
?roject: LONGHILL GROVE SITE Driller: Mervin
-ocation: James City, Virginia Loggedby: BEJ
Boring Method: 6" HSA lTotal Depth: 15.0 Feet CompletionDate: APr.9'2003

Uourf N Scale sU-tL DrlSLRlPl loN ( USUS) REMARKS

I
z

4
5

,7

4
6

4

I
2

2

I
2

I

2
2

2

J

tz

10

4

J

4

2'

4',

6'

10'

t2'

l4'

t6'

18'

20'

strong brown, llne to coarse, tnable, silty sand (SM)

strong brown and light brown, fine to coarse,
friable, silty sand (SM)

light gray and yellowish brown, fine to coarse,
friable, silty sand (SlvI;

mol SL

molst

moist

wet

wet

moist

gray and yellowish brown, very fine to mediunre
subangular blocky, mottled, sandy Lean Clay (CL)

gray and yellowish brown, very fine to mediurn,
subangular blocky, mottled, sandy Lean Clay (CL)

yellowish brown and gray, very fine to mediurn"
friable, mottled, clayey sand (SC)

uonng lermtnaleo at t5.u TeeI.
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Consulting Engineers

t LOG OF: B-5
(5 of 16)

I
I
I
T

I
I
T

I
I
T

I
I
I
I
I
I

ProiectNumber: 2003043

fiert: EAGLE CONSTRUCTION INC. Drilling Company: IlouffDrilling
)roiect: LONGHILL GROVE SITE Driller: Mervin
Location: James )ity, Virginia Logged by: BEJ
Boring Method: 6" HS lToal Depth: 15.0 Feet CompletionDate: Apr.8, 2003

Uount N Scale sull- u-b,sLRlPl luN { u scs ) KIIMARKS

2
z

1

I

w

w
I

I

I
z

2

I
2

4

J

5
5

4

I

2

4

6

l0

2',

4',

6',

8'

10'

IZ'

t4'

l6'

18'

20'

j" 'losoll ancl lorest htter molst

very morst

moist

moist

moist

moist

Drown, flne to coarse, fnable, stlty sand ($M)

brown, fine to mitrse, friable to loose, silty
sand (SM)

light brown, fine to coarse, friable, silty
sand (SM

strong brown, fine to coarse, friable, silty sand
(SM)

strong brown and reddish brown, fine to coarse,
friable, silty sand (SM)

yellowish brown, fine to coarse, friable, silty
sand (SM

Boflng terrmnateed at I5.U leet.
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I LOG OF: B-6
(6 of 16)
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ProiectNurnber: 2003043
llient: EAGLE CONSTRUCTION INC. Drillins comoanv: IlouffDrillins
?roject: LONGHILL GROVE SITE Driller Mervin

-ocation: James City, Yireinia Logged by: BEJ

Bori.ng Method: 6" HS lToal Depth: 15.0 Feet CompletionDate: APr.8' 2003

Uount N Scale SUIL DESLKIPI IUN ( USUS) REMARKS

I

I
J

J

9

4
8

lz

J

J

5

J

10

5

5

9

4

16

20

8

T7

t4

z'

4',

6'

8'

10'

t2'

I4'

t6'

18'

20'

" Iopsoll andtorest lltter
moist

moist

moist

molst

molst

moist

.rght brown ancl strong brown, hne to coarsg
riable, silty sand (SM)

reoolsn brown, very llne to marse, Inable, sanoy
silr (ML)

yellowish brown, strong brown, and gray, very
fine to medium, friable, mottled, sandy Silt (ML)

gray and yellowish brown, very fine to mediurn"
friable, mottled, interbedded silty sand and sandy
silt (SM-ML)

yellowrsh brown, reddish brown, and gray, very
fine to coarse, friable, interbedded, clayey sand and
well graded sand (SC-SW)

reddish brown and gray, fine to medium, friable,
well graded sand (SW)

! ilk
i;i,E

tsonng termlnated at l).0 teet.
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t
I rowNEs srrE EN'.NEERTN'

Consulting Engineers

I LOG OF: B-7
(7 of 16)

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

ProiectNumber: 2003043

llient: EAGLE CONSTRUCTION INC. Drilling Company: HouffDrilling
?roiect: LONGHILL GROVE SITE Driller: Mervin
-ocation: James City, Virginia Loggeclby: BBJ
lorins Method: 6" HSA lTotal Depth: 15.0 Feet CompletionDate: APr.8, 2003

Count N Scale SOIL IJII,SCRIPI TUN ( USUS) RB,MAKKS

z
2

I
I

I

I
I

2

I4
10

7

J

J

l

2
J

4

4

2

J

t7

10

2',

4',

6',

8'

10'

tz'

t4'

l6'

18'

20'

12" 'Iopsoll ancl trlled matenal
moist

moist

moist

moist

moist

molst

brown, Ilne to coarse, Inable, srlty sand (sM)

strong brown, fine to coarse, triable, silty
sand (SM)

strong brown, fine to coarse, friable, silty
sand (SM)

red and strong brown, very fine to very coarse,
friable, silty sand with large concretions (SM)

/ellowlsfr brown and gay, very lrne to medrum"
iiable, mottled, clayey sand (SC)

yellowish brown and gray, very fine to mediurrl
nottled, subangular blocky, interbedded clayey
;and and sandy Lean Clay (CL)
6onns tefimnatecl at l).U leet.
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I
I rowNEs strE EN'TNEER.N'

Consulting Engineers

I LOG OF: B-8
(8 of 16)

2003043I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Nurnber:

llient: EAGLE CONSTRUCTION INC. Drillins Company IIouffDrillins
loject: LONGHILL GROVE SITE Driller: Mervin

-ocation: James City, Virginia Logeedby: BEJ
Boring Method: 6" HSA lTotal Depth: 15.0 Feet CompletionDate: APr.81 2003

Uount N Scale sotl- u!,scKtyr luN ( uscs ) RBMAKKS

I
I

I

w
1

I

2
J

6

4

4

6
4

6

z
4

4

2

z

9

11

10

8

z',

4',

6'

8'

10'

t2'

r4'

l6'

18'

20'

12" 'l'opsoll and tllled matenal
moist

molst

moist

moist

morst

molst

strong brown, fine to coarse, friable, silty sand
(SM)

strong brown and reddish brown, very fine to coarse,
friable, silty sand (SM)

reddish brown, yellowish brown, and gray, very
fine to coarse, friable, silty sand (SM)

red brown, yellowish brown, and gray, very fine to
medium, subangular blocky, mottled, sandy Lean
Clay (CL)

yellowish brown and gray, very fine to mediurrl
subangular blocky, mottled, interbedded clayey
sand and sandy Lean Clay (SC-CL)
Sonng termrnated al 15.u leet.
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I
I rowNEs srrE ENctNEERtNc

Consulting Engineers

I LOG OF: B-9
(9 of 16)

t
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I

Proiect Number: 2003043

llient: EAGLE CONSTRUCTION INC. Drilling Company: HouffDrilling
Proiect: LONG IILL GROYE SITE Driller: Mervin
Location: James City, Virginia Logged by: BEJ

Boring Method: 6" HS lTotal Depth: 1.5.0 Feet Completion Date: Apr. 8, 2003

Uounl N Scale surl- DL.seKrPl luN (uscs) KI1MAKKS

I
1

I

4
2

J

L

2
J

4
6

6

4
4

5

4
6

8

2

5

l2

9

l4

2',

4',

6',

8'

10'

l2'

T4'

l6'

18'

20'

IZ lopsoll and tilIed matenal molst

very morst

moist

morst

molst

moist

brown, nne to coarse, trlable, stlty sancl (sM)

strong brown, fine to coarse, friable, silty sand
(slo

reddish brown and strong brown, very fine to
coarsg triable, silty sand (SM)

reddish brown, very fine to coarse, friable, silty
sand (SM)

red brown, yellowish brown, and gray, very fine to
mediurn, subangular blocky, mottled, sandy Lean
Ctay (CL)

yellowish brown and reddish brown, fine to mediurn,
friable, silty sand (SM)

tsonng termrnateed at 15.0 feet.
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I rowNEs strE ENGTNEERTNG

Consulting Engineers

I LOG OF: B-10
(10 of 16)

I
I
I
I
I
I
I
I
I
T

t
I
I
I
I
I

2003043Number:

llient: EAGLE CONSTRUCTION INC. Drilling Company: Houff Drilling
Proiect: LONGHILL GROVE SITE Driller Mervin
Location: James City, Virginia Logged by: BEJ

Boring Method: 6" HS lTotal Depth: 15.0 Feet Completion Date: Apr. 8, 2003

Uount N Scale SUIL IJI1SLRjrI'IUN ( USUS ) Rb,MARKS

I
2

1

I
I

I

2
2

5

J

J

4

4
J

4

2
2

J

J

2

7

5

z'

4',

6',

8'

t0'

t2'

1,4',

L6'

18'

20'

lZ" lopsoll and tllled matenal
moist

moist

moist

moist

very morst

morst

strong brown, fine to co€Irse, friable, silty
sand (SM

reddish brown and dmkred. verv fine to coarse.
friable, silty sand (SM;

:eddishbrown, yellowish brown, and gray, very
1ne to medium, subangular blocky, mottled,
;andy Lean Clay (CL)

:eddish brown and yellowish brown, very fine to
roarse, fnable, clayey sand (SC)

yellowish brown, reddish brown, and gray,
rery fine to mediurn, mottled, sandy Lean Clay (CL)

Sonnp tefimnatecl at l).U feet.
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I
I
I
T

TOWNES SITE ENGINEERING
Consulting Engineers

LOG OF: B-11
(11 of 16)

I
I
I

2003043

cliert: EAGLE CONSTRUCTION INC. Drilling Company: Houff Drilli

ingMethod: 6" HSA lDepth: 15.0 Feet

s()lr- lJB.suRlPl luN (uscs

red brown and yellowish brown, very fine to coarse,
friable, clayey sand (SC)

brown and yellowish brown, very fine to

, yellowish brown, and reddish brown, very
fine to medium, friable, mottled, sandy Silt (ML)

light brown, yellowish brown, and gray, fine to
mediurn, friable, well graded sand (SW)

reddish brown and yellowish brown, fine to coarse,
friable to loose, well graded sand (SW)
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I
I rowNEs srrE EN'.NEER.NG

Consulting Engineers

I LOG OF: B-12
(12 of 16)

I
I
T

I
I
I
I
I
I
I
I
I
t
I
I
I

ProjectNumber: 2003043

l.lient: EAGLE CONSTRUCTION INC. Drillirg Company: HouffDrilling
Proiect: LONGHILL GROVE SITE Driller: Mervin
Location: James Citv, Virginia Logged by: BEJ
Boring Method: 6" HSA lTotal Deprh: 15.0 Feet CompletionDate: APr.8' 2003

Uount N Scale SUIL IJT,SLXITI IUN (USCS) Kb,MARKS

L

4
4

J

2
2

J

7
9

4
6

5
4

4

J

4
4

8

4

l6

L3

8

8

z',

4',

6'

8'

10'

12'

L4'

l6'

18'

20'

Uncontrolled tll l . matenal
moist

moist

morst

moist

moist

molst

light brown, very fine to coarse, friable, clayey
sand (SC)

strong brown and light brown, fine to coarse,
friable, silty sand (SM)

yellowish brown and reddish brown, fine to coarse,
friable, silty sand (SlvI)

reddish brown, fine to coarse, friable, well graded
sand (SW)

yellowish brown and red brown, fine to coarse,
friable, silty sand (SM)

Jonng termrnated at 15.u leel.
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t TowNEs strE ENctNEERtNc

I 
Consulting Engineers

LOG OF: B-13
(13 of 16)

I
I
T

I
I
I
I
I
I
I
t
I
I
I
I
I

Proiect Nurnber: 20O3O43

llient: EAGLE CONSTRUCTION INC. Drilling Company: HouffDrilling
Proiect: LONG IILL GROVE SITE Driller: Mervin

-ocation: James City, Virginia Loggedby: BEJ

loring Method: 6" HS lTotal Depth: 15.0 Feet CompletionDat": Apr.81 2003

Count N Scale SUIL DL,SL'RIPI IUN ( USUS ) KII,MARKS

I
2

I

z
l

I

I
J

5

J

4
8

z
4

J

5
9

J

2

8

t2

I4

2',

4',

6',

8'

10'

t2'

r4'

r6'

18'

20'

3" Topsoil and l-oresl" litter
wet

wet

molst

moist

moist

moist

ilgnl Drown, Ttne Io coarse, toose, silry sano (urvr)

brown, fine to coarse, loose, silty sand (SM)

Perched sroundwater @ 4.0'

yellowish brown, very fine to coarse, friable,
silty sand (SM)

yellowish brown and strong brown, very fine to
coarse, fnable, silty sand (SM)

:ed brown, yellowish brown, and gray, very fine to
medium, friable, interbedded clayey sand and
randy Lean Clay (SC-CL)

light brown and yellowish brown, fine to medium,
friable, silty sand (SM)

Bonng terminateed at 15.0 feet.
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I 
Consulting Engineers

LOG OF: B-14
(14 of 16)

I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

2003043Number:

llient: EAGLE CONSTRUCTION INC. Drillins Comoanv: IIouff Drilline
Proiect: LONGHILL GROVE SITE Driller: Mervin
Location: James City, Yirginia Loggedby: BEJ

Boring Method: 6" HS lToal Depth: 15.0 Feet CompletionDate: APr.8' 2003

Uount N Scale s0ll- Db,sLRlPl loN ( usus) KI1MARKS

I
2

1

1

z
4

2
4

5

J

4

2
4

6

J

J

6

J

6

9

9

10

9

2'

4',

6',

8'

10'

t2'

I4'

T6'

l8'

zo'

12" 'l'opsoll and tilIed matenal
moist

moist

molst

molSt

very molst

moist

strong brown, very fine to mediurn, subangular
blocky, sandy Iran Clay (CL)

strong brown, fine to coarse, friable, clayey
sand (SC)

light brown and strong brown, fine to coarse,
friable, silty sand (SM)

yellowish brown and gray, fine to medium, triable,
silty sand (SI\t!

light gray andyellowishbrown, fine to medium,
friable, silty sand (SM)

6onng telTltlnatecl at l).0 ieet.
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I rowNEs strE EN''NEER,N'

I 
Consulting Engineers

LOG OF: B-15
(15 of 16)

I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

Proiect Nunrber: 2OO3043

llient: EAGLE CONSTRUCTION INC. Drilling Company: HouffDrilling
?roject: LONGHILL GROYE SITE Driller: Mervin
-ocation: James City, Virginia Logged by: BEJ
Boring Method: 6" HSA lTotal Depth: 15.0 Feet CompletionDate: Apr.8, 2003

Uount N Scale SUIL DT,SLXIPIIUN ( USUS) RI,MARKS

L

J

J

4
6

J

z
5

8

5

10

6
8

5

4
4

4

6

9

t3

t7

t3

8

z'

4',

6',

8'

10'

l2'

t4'

16'

18'

20'

unconrollec f lLL matenal
moist

moist

moist

moist

morst

moist

light brown, fine to coarse, friable, silty sand (SM)

red brown, yellowish brown, and gray,very fine to
mediurn, friable, mottled, clayey sand (SC)

red brown, yellowish brown, and gtay, very fine to
mediunr, friable, mottled, clayey sand (SC)

gray with red, very fine to mediurrl friable,
clayey sand (SC)

ttt 
"

,:
*;

u&,

i

*-i

gray and strong brown, fine to coarse, friable,
;ilty sand (SM)

tsonng temrnated at 1).U leet.
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I
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I
I
T

t
I
I
I

TOWNES SITE ENGINEERING
Consulting Engineers

il,r'r
LOG OF:

Project Number:

,B-{S
(16 of 16)

2003043

:lient: EAGLE CONSTRUCTION INC. Drilling Company, HouffDrilling
Jrciect: LONGHILL GROVE SITE Driller: Mervin
Location: James City, Virginia Loggedby: BEJ
Boring Method: 6" HSA lToml Depth: 15.0 Feet CompletionDate: APr. 81 2003

Count N Scale SOIL Db,SUKIPI IUN ( USCS) RB,MARKS

2
1

I
J

8

5
2

2

4
5

6

8

6
9

I
4

5

J

1t

4

11

15

9

z',

4',

6',

8'

10'

t2'

l4'

16'

18'

20'

Uncontrollecl I,'ILL materlal

Uncontrolled FILL material

moist

moi JI

wet

wet

wet

wet

-s9!@q49,@f-o'
gray, fine to medium, lriable, silty sand (SM)

t$du.-^
yellowish brown and light brown, fine to coarse,
friable, well graded sand (SW)

light brown arrd yellowish brown, fine to coarse,
friable, well graded sand (SW)

gray and yellowish brown, very fine to mediurn,
subangular blocky, mottled, sandy Lean Clay (CL)

tronng lerfirnateo ar lb.u Teer. 
\ r It 

'o'bott
\1f*

<7
.1'l

4."
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I APPENDTX 3

I LABoRAToRY TESTING & STANDARD PROCTOR RESULTS

I
I
I
I
I
I
I
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I
I
t
t
I

TABLE I
SUMMARY OF LABORATORY TESTS

LONGHILL GROVE APARTMENTS SITE
JAMES CITY COUNTY. VIRGINIA

TEST SAMPLE

B-6
4.s-6.0 ft

B-9
4.5-8.5 ft

B-12
4.5-6.0 fr

NATURAL MOISTURE 18.s 17.7 16.2

LIQUID LIMIT 32.7 29.5 28.1

PLASTIC LIMIT 22.1 19.5 23.7

PLASTICITY INDEX 10.6 10.0 4.4

% PASSING #2OO SIEVE 68.4 27.6 31.5

UNIFIED SOIL
CLASSIFICATION

CL SC SM

NOTES: Testing performed as perASTM.
Soils with a plasticity index exceeding 35 to 40 are typically shrink/swell
prone.

NP = Non Plastic
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rl2
o
R
o
drf,()
k
t{_lqll
(4
a
=)o
a-l l

MAXIMUM DRY DENSITY: 107.3

OPTIMUM MOISTURE CONTENT: l7.S

LIQUID LIMIT: J2.7
PLASTICITY INDEX: 10.6

NATURA,L MOISTURE CONTENT: tg.2

GFJ.DATION

SIEW SIZE % PASSINC

200 68.4

-----: :I

F-

E
g
l-

=)
\
ka

WATER CONTENT _ PERCENT DRY WEIGHT

LONGHILL GROVE SITE
MOISTURE _ DENSITY RELATIONSHIP

FILL MATERIAL

VN BY: B.E.J.

TOWNES SITE ENGINEERING
Planners, Land Sunteyors

ENVIRONMENTAL DIVISION
9850 Lori Roofl. Stt'i,te 2Ol
Chesterfield" Vi,rginia, 23432

804-748-901 I
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r12
O
R
o
dlz)o
kt{-l\tt
(n
a
=)o
a_/ /

0

I

l-
If\-v7
-,Lrl

=1-

=r/
!ta

MAXIMUM DRY DENSITY: 112.4

OPTIMUM MOISTURE CONTENT: 15.9

LISUID LIMIT: 29.5

PLASTICITY INDEX: l0.O

NATURAL MOISTURE C0NTENT: 17.7

GRADATION

SIEVE SIZE % PASSINC

200 27.6

:- ......:

WATER CONTENT _ PERCENT OF DR

LONGHILL GROVE SITE
MOISTURE _ DENSITY RELATIONSHIP

FILL MATERIAL

VN BY: B.E.J.

TOWNES SITE ENGINEERING
Eng'ineers, Planners, Lo:nd Sunteyors.= N ENVIRONMENTAL DIVISION

--!=-lJ 

9a5o Lari Rood. Sttite 2ol
ft6,il Chesterfiel'd lirginia 28432
w ao4-748-90t1
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DTwToPMENT Me,NecgMENrt
101-E Mouvn Bry Roeo, P.O. Box 8784, Wrrueusrunc, VtncrNn 23187-8784
Qsn 2fi-6671 Fa* (757) 2594032 F-u,ur: devtman@james-city.va.us

environ@james-city.vaus planning@iames-city.va.us

Eagle Construction of Virginia, Inc.
Attn: Joyce Wolfe
4l9l Innslake Drive
Glen Allen, VA 23060

Longhill Grove Apartments
County Plan No. SP-044-03
County BMP ID Code: PC-195

Dear Ms. Wolfe:

The Environmental Divisions has received a record drawing (asbuilt) bnd construction certification
for the stormwater management facility for the above referenced project. The iecgrd drawing provides as-
built information for a retention basin situated in the Southeast corner of the site.

Based on our review ofthe project and a concurrent field inspection as performed on January 4,
2007 , the following items must be addressed prior to release of the developer's surety instrument for the
stormwater management/BMP facility at the site and to proceed with closing out the project;

Construction - Related ltems:

l. The chain link fence around the perimeter of the facility is across and blocking the grass line
emergency spillway. During high flow conditions, the fence willtend to trap debris which could
raise the water surface elevation of the pond above that intended which could result in
overtopping. Based on design information, depth of flow in the emergency spillway for the 100-
year event would be at least 0.70 feet deep in the spillway;therefore, the fence should be cut about
I foot.

Need to fill, compact and stabilize hole on the right slope of the emergency spillway.

Need to fill, compact, and stabilize sinkhole approximately 1Oft behind the riser and above the
dual 36 inch barrel. Upon inspection of the dual barrel pipes it appears the sinkhole was caused by
settling and not pipe failure.

Provide an extra set of keys or combination for the fence lock to the Environmental Division
office.

Once this work is satisfactorily completed, contact our office appropriately for a re-inspection. We
can then proceed with final release of the surety and/or closing out the project.

'ENvrnouru,nu Dmstor

05n2fi.{f.70
Plwxnrc

05n2fi4685
CoucrvENcINEER

(rsn2fi&78

January 8,2007

Mosquno Cornor
05n2594116

Re:

2.

J.

4.
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Please contact me at757-259-4026 or Chief Engineer, Scott Thomas, at757-253-6639 if you have
any further comments or questions.

vffiw
Environmental Inspector, II
Environmental Division

cc: Longhill Grove Apartments
Scott Thomas, Chief Engineer - Storm Water

G:\AsBuilts\reviews\fi nal\SP04403.pc I 95
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Page 1 of1

Scott Thomas

From: Scott Thomas

Sent: Thursday, January 27 ,2005 10:49 AM

To: 'bmitchell@cctownes.com'

Cc: Darryl Cook

Subject: Longhill Grove Asbuilts

Brian

I received the asbuilts and construction certification for the BMP at the Longhill Grove project. I would just like to
complement you and Townes on the presented asbuilt. I am impressed with the quality and completeness of the
package. lt is exactly what we look for on asbuilt submittals and have difficulty in getting a lot of the plan
preparer's to do. I'm especially impressed with the .jpeg photos directly on the asbuilt and feel that it is a direction
I would like to see all asbuilts go.

This does not mean the asbuilt is approved (l have not reviewed it yet), just some feedback on the initial
presentation and completeness of the submission package.

We will continue with processing the package. I need to review the as-builts against the design plan and perform
a final inspection of the BMP. The assigned Environmental Division inspector is responsible for looking at site
issues. lf there are any comments on the asbuilt or field-related items, I would issue a letter to Eagle and cc:
Townes. Also, usually we don't require the mylar on the first submission, only one or two blueprints because if
there are any changes to the asbuilt we would need a second reproducible.

Scott J. Thomas, P.E.
James City County
E n vi ronm enta I D iv is i on

Visit:
l:ttp:,'lwww.ia1:rqs-qit,v.l1iLnl$$_e-5o1ltges,'c{e!nlgnIldr\ C, q! flf CIqyllQlt.hlnl
and

wury/.pruIq ctedr,vithpride. org

U27t2005
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l mnnsf,
$ITT TTGINTSRING

January 14,2005

Scott Thomas, P.E.
Public Works Engineering
101 Mounts Bay Road
P.O. Box 8784
Williamsburg, VA 23 187 -87 84

Re: Longhill Grove Apartments

Dear Scott,

Please find 1 bond and mylar copy of the SWM/BMP Certification sheet and certification form
for the Longhill Grove Aparlment Complex.

If you have any questions please feel free to give me a call or e-mail (bl:nitchell@)cctownes.qoro)
in our Chesterfield office.

Sincerely,

lMitchell, P.E.
Engineer

BuzzHaris/Chris Harris- Eagle Construction (1 copy of form, 1 copy of plans, letter)
Liston Laine - JH Martin (1 copy of letter)
File

ASK US HOW.

9850 Lori Road, Suite 201 Chesterfield,Y A 23832
804*748-9i, 1 | h ax 804-1 48-25 90 www.cctownes. comPC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 329



. Lcinshill Grove BMP Page I of 2

Scott Thomas

From: Scott Thomas

Sent: Tuesday, July 12,2005 1:58 PM

To: 'Joyce Wolfe'

Subject: RE: Longhill Grove BMP

Joyce

l'm working the BMP certification documents and final inspection. Sorry but we have quite a backlog. I had
hoped to get to it by now but have not. I am going to make it top priority in my asbuilt reviews.

Review of the BMP is tied to the E&S bond release. The way it works is that the assigned site inspector handles
the site end of things (stabilization, erosion issues) and I handle the BMP end (certification, final inspection). Both
sign-offs are required before the bond is released or reduced. I believe Jordan Anglin is the assigned inspector
for the project. I will forward this to him as a notification to look at the project.

On another matter, I would like to express my concern over the fact that you are not allowing the College of
William & Mary to install the flow monitoring device on the BMP until the bonds are released. That effort is not at
all tied to our regulatory program, but is an academic program to benefit the students at the college and also give
us helpful insight into how effective our stormwater program is. I am sure that you would be quite displeased if we
had said that we would not release bond until you let the College install the monitoring equipment.

I would hope that you rethink this policy and allow the College to move fonrvard concurrently with closing of the
project.

Scott J. Thomat P.E.
Jomes City County
Environm ent al Divi s i on

Visit:
http://www james-city.va.us/resources/devmgmt/div_devmgmt_environ.html
and
www.protectedwithpride. org

-----Original Message-----
From: Joyce Wolfe fmailto:jwolfe@eagleofua.com]
Sent: Monday, July 11, 2005 2:46 PM

To: Scott Thomas
Subject: RE: Longhill Grove BMP

Scott-
Could you send me an update when you get a chance? Also - would your review include the E&S bond
and it's release as well? lf not - to whom do I send a letter requesting the release?

Thanks,
Joyce

Joyce A. Wolfe
Planning and Site Development
Eagle Construction of VA, LLC
4191 Innslake Drive, Suite 100

Glen Allen, VA 23060
ph.74L-4663 ext.227

7n2t2005
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fax 741-0553
jwolfe@eagleofua.com

From : Scott Thomas [ma ilto : SCOTTT@ja mes-city.va, us]
Sent: Thursday, June 02, 2005 4:17 PM

To: Joyce Wolfe
Subject: RE: Longhill Grove BMP

l've gotten the certification information; however, I haven't reviewed it or performed a final inspection of
the BMP. I will get on it right away.

Scofr J, Thomus, P.E.
James City County
Env ir onme ntal Div i s ion

Visit:
httpJ.l,wwufiames:eiF-va.us.1res-o-urs.qsld_q_vlrr€tx/drv:devpga!_enviro_n hl_ml
and
www.protectedwithpride.org

-----Original Message-----
From : Joyce Wolfe I ma ilto : jwolfe@eag leofua.com]
Sent: Thursday, June 02, 2005 1:34 PM

To: Scott Thomas
Subject: Longhill Grove BMP

I'm following up on the BMP certification and bond release for the Longhill Grove apartments. I
haven't received any correspondence that there were deficiencies, but I don't believe I've gotten
any that says the bond has been released either. Our engineer is out of town this week - could you
update me please?

Thanks,
Joyce

7/12/2005
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James City County Environmental Division
Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities

sP- ++- 03County BMP ID Code (if known):
I

Name of Facility:

Location:

Name of Owner:

kddvllL
RaM

'5
BMP No. [' f o^,", tfYlol

br

Name of Inspector: tf,son Beek
Type ofFacility: vlet furrd
weather conditions: PqfflY U&dY "r*", 

ftrinatlnspection 
o county BMP Inspection Program o owner Inspection

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

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

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

Facilitv Item o.K. Routine Urgent Comments

Embankments and Side Slopes: /
Grass Height

Vegetation Condition 4
Tree Growth ,/ shown on pla4
Erosion ,/
Trash & Debris r'.,
Seepage 'c

Fencing or Benches

Interior Landscaping/Planted Areas: D None O Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation

Vegetated Conditions :/,

Trash & Debris

Floatins Material t/

Erosion v
Sedimenl

v

Dead Plant
v

Aesthetics r/
Other J
Notes: /
Water Pools: #..ruo.nt3ool (Retention Basin) 0 Shallow Marsh (Detention Basin) O None, Dry (Detention Basin)

Shoreline Erosion l/
Algae d rl Lrl t itH t
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Facilifv Item p.K. Routine Urgent Comments

Trash & Debris (
Sediment 'v/ r
Aesthetics '.'///
Other

Infl ows (Describe Types/Locations): ttt f l/u
Condition of Structure \/ R. f_tr 3Lu (/f. Sr'Ztffi*o
Erosion t/ *sbur'/+

Trash and Debris

Sediment

Outlet Protection

Other

Principat Flow Control Structure -|Ker,Intake, etc, (Describe Type):

Condition of Structure L/
Corrosion

Trash and Debris

Sediment "//
Vegetation

Other

Principal Outlet Structure - Barrel Conduit, etc. :

Condition of Structure t/ *u'/a 36c/ K C{)
Seftlement t/
Trash & Debris rt J/ ninoV
Erosion/Sediment G € €x f inK Lvb 'brhit-( t"isef
Outlet Protection ,/

Other

Emergency Spillway (Overllow);

Vegetation t/

Lining 4ra gg
Erosion ,/ leoura( riqhbtVe a{ sbpe lrl
Trash & Debris t/
Other

Notes:

Nuisance Type Conditions:

Mosquito Breeding t/

Animal Bunows /

Page 2 of 3PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 333



Surrounding Perimeter Conditions: tt/

Access /lr4aintenance
Roads or Paths

Remarks:

v I 17 /07 K"iwsyect€d €.\.*rytt4i^g is 0K.

{o*,Wr'-

Overall Environmental Division Internal Rating:

et
,*", 'll Tk7

SWMProg\BMP\ColnspProg\DetRet.wpd
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5o$

-^/,,*lf) zonittg'm
pb ou'1' 

6 ngr) *11",11"^X ^"^" *eJ#

1A
JCC GIS Database:

OtherApprovals (SUP, etc.): 7 ^5-02/
SitePlan Information: Owner: €fi6Lg Co*S717vLn0ir' o

. . James City County, Virginia
Environmental Division

Stormwater Management Program

Stormwater Management Design Plan
Staff 'oQuiclC' Review

Date/Time:
'AJ

Sheet -L Grid:
^ri*-x-

5lo2ol- oo,35B zone-.

Drainage Map(s)
Soils MapA,trarrative
E&SC/SWM Design Plan Checklist (Requtued).

E&SC/Stormwater Management / Drainage Narratives.
E&SC/Stormwater Management Design Report with Calculations (Attachment ).
Geotechnical Report ( Attachment ).
Waivers, Variances, or Exceptions (Attachments in Writing).
3 VBSCH D Cep Ord (RPA, Steep Slope Policy) O JCC BMP Manual
Other (List):
Zonrng:
Receiving Water: UTO

V:rof r,,rq lnlatPlqn No.
Project Name:
Rough Location:
ADC Map:
Flood Map / Zone:

Drainage Area:
Submitted:

Description: O $75 t

9Onsite --Effsrie

Demolition Plan (if applicable)
Site. Geometric or Lavout Plan

First Review
ReviewD

YN
dtdt
dJ Grading Plan

W J StormDrainage PJan

6 J E&SC Plan

-d--)\ Profiles (Storm)

€1[- ) Environmental lnventory
D D Note & Detail Sheets

Sheets:

Sheets:

Sheets:

Sheets:

Sheets:

Sheets:

Sheets:

Sheets:
C3

Impervious Cover: ' ?? acres / s.f.

equal to 60 percent. Meets CBPO requirements.
. tf More than 60 percent. Does Not Meet CBPO requirements.

Open / Green Space: acres / s.f. (

1rYo"o3l
4s t.)

%)

%)

%)

s{ qq

CZ

c CIo,

Site Developlnent PIan :

ff]esidential, Lots, etc. D pmmercial(B/O/ R)0 Gpvem./lnstitufional Bl2dustrial
ffRpadways or Entrances ffPgrkingor Loading Uf,tr.ater ffSanitary Sewer
*{gndsca-png J (wvleNap facilitls Gl4danmade Drainage D Parks, AmenitiesLlraLSnoscapmg Lt;wNr/bvtr tacllrtres
E/FurrrplLift Station .,.,, I DurT (regulpted) 

!

Page I of 4
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Soils Information:
Soil Survev Sheet

BMP Control:
BMP Types:

Onsite Drainage:

Site Limitations:

ttftcl FvBvtf r l "

3- I.[2me:

9{.infot..a Co*..t. f ip.

Site:
DA:
BMP:
Description of Soi

D None O Offslte- D Previously Approved D Manufactured BMP
1- Name: '€Qflleul ufsfdoa(Jcc BMP Type A - ?- ), Points
2- Name: (JCC BMP Type _ ), Points

(JCC BMP Type _ ), Points

/
Hydric: 3 Ves;fl-No
HSG: / Cr$U-
Hyati.'Dv.t DNo

D ComrgatedMetal Pipe D,luminumType Pipe
O PVC Type Pipe VOpenChannel TweD Cgmrgated Polyethylene Pipe O PVC Type Pipe

Elf,torm Drain 0 Culverts Tvne:Elf,tgrm Drain D Culverts
Efdiets D other (SD Other (Specify):

Type:

1. VDOT Standards & Specifications Referenced for work within R/W:
2. VDOT Standards & Specifrcations Referenced for work outside fuW:

pen Type

Vnrs D No
ffi"" ff No

t.rL('' lror'

&tneateaWetlands
D Buffers:
I Downsteam Storm/Culv.
D Problem Drainase Area

D Stormwater Hotspot C other,
D Slte Activities may warrant a General VPDES Permit for Discharge of Stormwater
Associated with Industrial Activities (ie. process water, batch plants, etc.).

harges (Outflows) from BMP meet PrEd€-velopmen
Appears to Meet VESCH / E&SC Ordinance / CBP Ordinance Requirements:

E npe D nve @tgrpSlopes
@ydri. soit, D Critical Soils ECegetated

EfDefined Natural Drainage Features onsite
D Downstream Channel Erosion fl Floodplain

Site Stormwater BMP ('ontrol Gdd sheets Onsite Facilities

OYes ONo Bnf / B-z €Q frlALLo* we rvn^lo

Predev(Present) fr;;;ifi f,is or= z? //'a{, ctcN- 77 rc: O./g min@
2-year z1 cfs

lO-year bo cfs

100-year ? cfs

PostDevwoDetention(Inflow) DA: fi.Aq ac. CICN: 70 Tc: O./0 min/@

I -year .{ 0 cF?
2-year s4 crJ cfs

I 0-year la ( cFs cfs

I 0O-year ? cfs

PostDev with Detention (Routed) DA - ac. C/CN = Tc = min / hrs.

2-year Z4.sz- cfs at El. 8?, ?J

1 0-year 3b 7t cfs at Er. 81.t f
100-year (DHW) cfs at El.

Downstream Tailwater Assumption for Pond Routing: -/ N?
Routed Peak Discharses (Outflows) from BMP mee Allowables: OYes DNo

h/t l'\L91ondl Cqq t2 ?'

Page2of 4
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Pond / BMP Design Data (Add Sheet If Necessury for Multiple Onsite Fucilities):
D Check if None
YN

O Provided: BMP r Type:
* See Below for Pertinent WQv /Stream CPv Design Information.

J J Top of Facility (Dam Crest) El.
J J Design High Water (1O0-year) El.
J 3 Emergency Spillway (ES) Crest El.
tr J FreeBoard

0 Acceptable D Not Acceptable.
o
u
D
J
tl
J
3
J
J
D
J
J
J
J
ff
tr
o
D
o
D
tl
J
J

D
J
J
J
J
t]
J
a
J
3
3
J
D
J
3
D
J
J
J
J
J
j
J

El.
El.
El.
El.
El.
El.
El.

Principal Spillway (Riser) Crest El.
Principal Spillway Crest I ft. below Crest of Emergency Spillway.
Stage-Storage Curve or Data
Outlet Rating Curve or Table (Composite Structure)
Extended Detention for WQ Provided (Min. 24 hours)
1 -year, 24 hour detention criteria for Stream Channel Protection.
1-year design storm
Normal,/Permanent Pool
Orifice,{Veir #1 (Highest El.)
Olifice/Weh#2
OrificeNfetr #3
Orifice/lVeir #4
Orifice/IVeir #5 (Lowest El.)
Low Flow Orifice (ExDet. CPv) El.
Pond Drain w/ Valve (24 hr.)
Pond Bottom (Positive Drain)

BW:_ SS: _
I ft. or > with e*"rg. Spitt ay.
2 ft. or > wio Emerg. Spillway.

Size/Type:Offi

OYes DNo DN/A
OYes DNo ON/A

or Volume
J N-/A

Type:
Type:
Type:
Type:
Type:
Type:
Type:
Riser Height:
B N/A

(ft.)

El.
El.

Anti-Seep Collars or other Acceptable Seepage Control Method. D NIe
Principal Spillway Anti-Vortex/Trash Rack Device Type:

Steps or Access Provided (for over 4 ft. depth)
Riser Base

Core Trench
Bottom El. _ Type:
f| xra

Type:
Size:

Inv D/S:
Length:

Low Flow Orifice Trash Rack.
OutletBarrel: Type/Class:

Inv. U/S:
Slope: _3D

3J

JJJtr

Flared End Section/Wingwalls. Matches Outlet Barrel material tlpe, over 48 inch with fence.
Outlet Protection.
fl Standard Riprap Outlet Protection (OP) Type:
D Special Dissipator Structure (SDS) Type:
BMP Cleanout Elevation El.
Adequate Channel Downstream of BMP: J l-yeat,24-hour; or fl VtS # 19 criteria.

Sketch or Notes, If Necessary:

Sediment Trap & Basins
D Temporary Sediment Trap # I
3 Temporary Sediment Trap#2

0 Temporary Sediment Basin # 1

fl Temporary Sediment Basin#2

E&SC Plan Comments:

or Depth

* WQv / Stream CPv Desien Summarv
Imperv. Area
WQTV (Per JCC Man)
WQ Vol. Required
WQ Vol. Provided
l-yr SCPv Required
l-yr SCPv Provided
Ext Det Orifice Size

DA:
DA:

DA:
DA:

< 3 acres
( 3 acres

D sNlp *
DBMP #

convert.
convert.

Page 3 of 4
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PIan Review Steps & Components:
YN
D O Watershed, Subwatershed, Catchment correctly shown on site information portion of plan.
O D First "Look-Thru". Quick look through plan for familiarity and completeness.
J J Existing utilities - Miss utility (l-800-552-7001) or other methods.
J i Responsible Land-Disturber Certification; Disturbed Area Estimate.
J A Worksheet for BMP Point System. 10 point (New Dev) or Pollutant Load method (Redevelopment).
J J FEMA Special Flood Hazard Areas. Check location relative to property site and/or development area.
O O Check JCC Tax Parcel Maps for RPA / RMA locations and Tax Parcel number.
i J Stormwater hotspot, general layout and/or BMP separation distances (if any) are satisfactory.
i J Environmental Inventory - Chesapeake Bay Ordinance requirements satisfactory.
J J Highlight/check impacts to any Environmental Sensitive Areas (wetlands, RPA, floodplain, steep slopes, etc. ).
J J Offsite borrow, waste areas and onsite stockpiles areas addressed.
O D Review existing topography to detemine adequacy of perimeter E&SC plan (Phase I).
i A Soils Erodibility and Erosion Hazard-Land-Disturbing area..
J J Curent version of Standard JCC Erosion & Sediment Conhol Notes on plan.
0 -l Virginia E&SC Regulations. Minimum Standards # I thru # 19 appear satisfied.
O D Check for Offsite Work; Grading Plan conflicts such as excessive cut-fill slopes, deep excavations, etc.
O O Review adequacy of onsite E&SC plan (Phase II).
J J Review layout to check for conflicts (utilities, buildings, parking, buffers, etc.).
J J Storm Drainage - culverts, inlets, channels, storm drains. (pipe data, cover, conflicts, specs or reference to VDOT).
J J Proper Outlet Protection or Energy Dissipator information, details and computations.
J J Review Sequence of Conshuction (for E&SC and SWM/BMP installation).
J J Review E&SC Narative (prefened to be on plan); SWM Narative (Report).
J J Review for any Lot-to-Lot or adjacent property uncontrolled drainage problems.
J J Review plan based on Chapter 19 Subdivision ordinance as it relates to SWM/BMP control.
J J Review plan based on Chapter 24 Zoningas it relates to SWM/BMP control.
D D Review plan based on Chapter 23 Chesapeake Bay ordinance requirements.
D D Review plan based on JCC E&SC/SWM Design Plan Checklist.
J i Review plan based on Virginia Erosion and Sediment Control Handbook (VESCH).
tr i Review E&SC Plan Design Report and computations (Attached report ).
J i Review plan based on JCC BMP manual for BMP type selected for project.
J J Review plan based on Virginia Stormwater Management Handbook (VSMH) for BMP type.
J J Review SWM Design Report and computations (Attached Report ).
D ff Review for potential mosquito-vector issues with BMP type and location.
O ft Review plan based on JCC Stormwater Convevance Svstem Desien/Constiuction Guidelines.
O D Review plan based on General Knowledge ani Experience for Oeiign/Construction.
CI O Review plan based on other BMP desisn/construction references. List;
D O Review bMP for Buffer/Setback Requirements (Min 25 ft. from DHW) and Access.
J J Review BMP Benching (aquatic, safety) & Pondscape Plan (deep pool, shallow water, shoreline fringes, etc.).
O D Review Maintenance Plan for SWM / BMP facility. Detailed and specific guidance for long-term maintenance.
3 f| Well-dehned, adequate channels downstream of uncontrolled or SWM/BMP areas. (MS # 19 or 1-year criteria).
3 J Adequate conversion plan for TSB to use as permanent BMP.
J J Geotechnical. Information per Appendix E (infiltration) or to substantiate use of other BMPs (soils-wet pond, etc).
J J Provisions on plan requiring Record Drawing and Construction Certification of SWM facilities.
J J Drainage, Maintenance and Open Space Easements (if provided) appear satisfactory.
3 J Wetland Permit required prior to issuance of a Land-Disturbance Permit or Final Approval.
J J Inclusion of H&H and SWM / BMP data into anv JCC databases.
3 tr other: -

Prepared Environmental Division comments for the following categories based on above review areas:
J J General Comments:
J J Floodplain:
J tr Stormwater Msnsgement / Druinage:

Additional Notes & Comments:

J J Erosion & Sediment Control Plan:
J J Chessneake Bsv Presemation:
J J other:

(Note: THIS FORM FOR COaNTy USE ONLY. )

Signature Date

Signature

Page4 of 4
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;t 
i,t 

*,r,rt1, rl{ yftg/b r y/

General Comments:

ENVIRONMENTAL DIVISION REVIEW COMMENTS
LONGHILL GROVE APARTMENTS

COUNTY PLAN NO. SP . 44 - 03
June 13,2003

l. Wetlands. Previous comment # 4 was not adequately addressed. Firstly, there is some eonfusion
about the extent (area) of wetland impact, mainly due to pond construction and secondly, whether
wetland permits will be necessary for the project. Quantif, the exact amount of non-tidal wetland
to be impacted due to land-disturbing activity associated with this project in the Environmental
Inventory and provide evidence that any necessary wetlands permits have been obtained, have not
expired or are not necessary for this project.

Presentation. Darken the wetland delineation line work or provide a denser hatching pattern on
Sheets C4, C8 and Cll. It is difficult to read, interpret and distinguish between the wetland
delineation line and other features and line work on the plan. Also, show proposed building unit
numbers on erosion and sediment control plan Sheet C4.

Site Tabulation. Information as provided on the cover sheet of the plan and in the design report
shows 5.22 acres of impervious cover for this site. Based on rough computational methods, for
building, parking and sidewalk area it would appear that impervious cover for the site is closer to
6.5 acres or about 20 percent more than indicated- As this is a substantial difference that could have
significant impact onlhe design and size of the stormwater management facility, provide additional
information or tabulations to justif, or support the impervious cover estimate.

Existing Road. Sheets C2, C3, C4, Cl4 and Cl5 show the existing road through the middle of the
project-as "Burton Woods Drive"; however, Sheets C6 through Cl I show the roadway as Longhill
Grove Drive.

Che s ap e ake B a! Pres erv ation :

5. Steep Slope Areas. Response to previous comment # l6 indicated that due to flat terrain of the site,
no slopes in excess of 25 perCent exist or will be disturbed on the site. Based on existing
topographic information as shown on the demolition and grading and erosion and sediment control
plans, there appears to be existing areas of 25 percent slope within the limit of work. These areas

are situated near Building Unit 4 and the central parking area on the eastern portion of the project.
Therefore, a waiver request, in writing, is required.

Erosion and Sediment Control Plan:

E&SC Plan. Provide diversion dikes and/or right-of-way diversions along the entire western edge
ofthe existing Longhill Grove Drive (Burton Woods Drive) to direct all disturbed area drainage.from
the west partbf the site. This will intercept and divert disturbed area drainage to the basin prior to
grading and installation of the storm piping system. Include appropriate outlet protection or slope
Jtabiliiation along the interior of the 6aiin io iafely convey drairiag6 from the ends of the diversions
into the basin.

Sediment Trap Information. Based on the response to previous comment # 29, it is our
understanding that all sediment traps were removed from the plan configuration. Therefore, remove
the sedimentirap detail from Sheet C5 of the plan set as well as references to Sediment Trap # 10

at Building Unit 7 on Sheet C4.

Grading Plan. Show proposed grading/spot elevation as necessary due to improvements proposed
at the iitersection of Lorighill dtou" brive (Burton Woods Drive) and Longhill Road.

2.

3.

4.

6.

7.

8.

Page I of 5
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9. Grading Plan. Based on the current grading plan, Building Units 5 and 6 will have no backyard-area.
Provide a backyard behind these units and/br attempt to grade to a less steep slope. Also refer to
comment # 24 below, as there are serious concerns about the drainage channel arrangement at this
location.

Grading. Show all necessary grading in the common area between Buildings Units 2, 3 and 4.
Either a limit of work needs to be shown to not disturb existing area in the common area or proposed
contours have not been shown to reflect grading in this area.

Grading. Label the proposed contour around Building Unit 8. Also, channel grading between,
Building Units 7 and 8-will convey concentrated drainage directly to the southwest corner of
Building Unit 7. Also, a proposed contour El. 102 should be shown south of Building Unit 7.

Drainage. Explain how VDOT roadside drainage will work at the proposed intersection of Grove
Gate Land and Centerville Road. Currently, design and construction information is vague.

West Sediment Basin. Show the western sediment basin on Sheet C I 0, as it is integral with the plan
of development. It should be half-toned so as to not be confused with final proposed grading of the
site. Ensure the basin can be constructed per design data sheets on existing, not proposed
topography,

Limits of Work. Previous comment # 24 was not fully addressed. Show and label a distinct limit
of work (clearing and grading) around the site periphery on Sheets C9, C l 0 and C I L Be sure to
include work associated witli installation of perimeter erosion and sediment controls and utility
connections. Ensure the limit of work is outside proposed limits of grading and disturbed area
estimates match the designated limit of work.

Plan. Previous comment # 25 was not addressed. Provide additional proposed spot elevations and
drainage flow arrows, as applicable, around and between each of the building units to clari$r
localizEd grading and drainage patterns. Show and label spot elevations on building corners and
between buildings, including the pool area, and along onsite drainage channels and yard inlets.

Demolition Plan. Provide a large boxed note on demolition plan Sheet C2 to refer to the sequence
of construction on Sheet C4 fof placement of erosion and sediment control measures prior to start
of demolition activities. tnterim erosion and sediment control measures need to be in place and
functional prior to commencing demolition activities as shown on Sheet C2 in accordance with the
provisions ofthe sequence ofconstruction (Step 6) and the erosion and sediment plan.

Sediment Basins. Show sizes required for the temporary dewatering orifices on the east and west
temporary sediment basin details on Sheet C5.

East Sediment Basin. The primary BMP for the site will now serve as the east temporary sediment
basin for control during construction activity. The east temporary sediment basjn Stail on Sheet
C5 shows the need for a 36-inch CMP riser anda}4-inch CMP barrel. The final BMP detail shows
the need for a72-inch RCP riser and 30-inch RCP barrel. During initial construction of the basin,
it is unclear if the final permanent riser/barrel will be constructed andthe temp_orary riser/barrel
constructed as two separate structures; or if the final riser/barrel will be modified,by adding an

extension riser/barrel io serve during sediment basin mode; or if construction of the permanent
riser/barrel structure will be delayed until the temporary basin is removed from service. Provide
clarification as to how the temporary riser/barrel system will be installed relative to final BMP
design.

Trail. Remove the exercise and fitness trail from the bottom of all drainage swales, especially
around Building Units 6, 7 and 12.

10.

IL

12.

13.

t4.

15.

16.

17.

18.

19.
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20. Sequence of Construction. The following issues remain with the sequence of construction as
presented on Sheet C4:

20a. Step 3 of the sequence should state that prior to mass clearing and grading of the site, rather
than prior to land-disturbance. Ensure basin grading as shown on the plans can be
performed under existing topography conditions as most of the grading shown appears to
be once the entire site is as final grade per grading plan Sheets C9, Cl0 and Cl l. Clarifu if
proposed grading of the basins can be performed as shown under existing topography of the
site. (lr{ote: The temporary sediment basins must have volumes as outlined in the Sediment
Basin Design Data Sheets. An interim basin grading plan may be necessary.)

20b. There may be a conflict with Step 12 of the sequence. Due to grading and the location of
the west temporary sediment basin, it appears that some ofthe onsite storm drainage piping
system will not able to be constructed until the basin is removed, especially pipe segments
23 and 27 . Temporary pipes may need to be installed from storm inlets # 7, # 22 and # 26
into the western sediment basin. Once the basin is removed and the area regraded, storm
pipe segments # 8, #23 and#27 can then be installed.

20c. If temporary pipes are used for the west sediment basin, then installation of pipe segmenls
# 8, # 23 and #-27 should be added to Step 20 of the sequence of construction as they will
not be constructed until after the western sediment basin is removed.

20d. Step 20 ofthe sequence should also be specific that only the westtemporary sediment basin
is to be removed. The east basin gets converted to a permanent BMP once the site is
stabilized.

20e. It is unclear how the discharge from the western sediment basin will initially occur once the
temporary riser and barrel is installed, but before the downstream connecting storm drainage
system is in place and functional. The sequence may need to be clear and specific about
early installation of inlets # 9, # 10,# l3 and # l5 and storm piping segments # 10,# 12,#
# 14 as well as outlet protection at the east sediment basin.

2l . Safety Fence. Adjust safefy fence to stay outside (around) the playground area for Powhatan Village
apartments.

22. Plan Information. Previous comment# 44 was not fully addressed. Show and label the riprap
channel recently installed at Powhatan Village under approved County Plan No. SP-78-01.

Stormwster Management / Drainage:

23. General. In order to achieve l0 BMP points for the stormwater management plan for this site, credit
was taken for treatment of offsite drainage from the parcel at the corner of Centerville Road and
Longhill Road (n/f Exxon, GPIN 3130100011). However, based on a review of the design report,
it appears that the runoff coefficient for DA-Offsite I was determined to be 7 4, which would not
reflect a developed condition on that offsite parcel. Also based on the water quality volume
computation, only onsite impervious area(5.22 acres) was considered in the design of the-BMP
(normal pool and extended detention volume). Therefore, based on current design, the BMP for this
site does not provide water quality or quantity control for the offsite parcel. Althouglr for channel
protection (quantity) purposes, offsite areas can be modeled under present conditions for the I -year
storm event, if BMP point credit is taken for offsite areas, then offsite impervious cover must also
be considered in watei quality computations and design ofthe BMP. Also, some basic consideration
should be given to the r-amifications of future development that may occur on that particular parcel
as it pertaihs to the proposed onsite storm drainage system for this site. Particularly, connection
fromihe offsite parcel tb the onsite storm drainage sy3tem (ie. near proposed Building l2 and Hill
Grove Lane). Secondly, proposed storm pipe segment # l0 (across Longhill Grove Drive) may.not
have adequate capacity fo accept drainage from the offsite parcel under a developed condition.

Page 3 of 5

PC195_LONGHILL_GROVE_APARTMENTS_WET_ POND - 342



24.

(Refer to ltem 2.8 of the James City County, Environmental Division, Stormwater Drainage
Conveyance Systems, General Design and Construction Guidelines. This provision would appear
to apply to ffiite development which may occur and connect to this onsite drainage system.)

Drainage Plan. Currently the stormwater conveyance channel along the back of Building Units 9,
8 and 7 wraps around Building Unit 7 and is then conveyed in a north direction along Longhill Grove
Drive. Based on the grading plan Sheet C9 and Cl0, it appears drainage from this channel would
either be conveyed directly onto Longhill Grove Drive or to pipe segment # 29 which is a 15-inch
culvert across Grovewood Way. A l5-inch culvert pipe appears substantially undersized for this
amount of drainage. In order to address grading/yard issues behind Building Units 5 and 6 (See
comment # 9 above) and to not create a drainage problem area along Longhill Grove Drive, it is
recommended that an additionalDl-7, pedestrian safe inlet be placed in the drainage channel
southeast corner of Building 6 with an adequately sized storm drain pipe directed back to proposed
Inlet # 5 (Hillgrove Lane). Based on the storm system data, DI-3A Inlet # 5 is approximately 7 ft.
deep. Qtlote: This may result in a substantial change in the drainage area to Inlet # 5 and
verification ofhydraulic adequacy or redesign ofthe downstream storm drain pipe systemfrom Inlet
5 to the BMP.)

Stream Channel Protection. Previous comment # 42 was not fully addressed. The computations in
the design report do not adequately show 24-hour detention (drawdown) of the postdevelopment l-
year,24 hour storm event through the BMP. Please substantiate how 24-hour drawdown was
achieved. Q{ote: Peakin/low is qitime 12.1 hours andthe lastvalue inthe peakout/Iow hyQrograph
is at time 25.9 hours; therefore, the routing only shows 13.8 hours of detention. Outflow must
continue to time 36.1 hours to achieve 24 hour detention. Also by rough computation, using the brim
full method between top of riser and the 4-inch orifice, only about 22.5 hours is calculated. Please
examine.)

Pond Hydraulics. Outlet structure data in the design report does not appear to reflect the 30-inch
diameter pond barrel and the effects the barrel could have on the hydraulics of the pond.
Configuration ofthe PondPack model only shows system configuration (connectivity) with a 4-inch
low flow orifice and a 6 ft. diameter riser standpile (weir length = 18.84 feet). The 30-inch pipe
may control flow through the system; therefore, the barrel must be added to and considered in the
pond's hydraulic model.

Pond Tailwater. Previous comment# 52 was not addressed. There is no evidence in the design
report that downstream tailwater in the wetland was considered in the hydraulic model for the BMP.
Alailwater condition may have a significant effect on outlet discharges and design water surface
elevations of the BMP.

Riser. As currently shown, the riser device for the BMP is situated on the dam slope, rather than out
in the basin pool. As such, the riser cap will be flush with the dam embankment and may cause

easily trap debris on the back side and may be easily accessed by authorized individuals. For these
typei of situations, we prefer the vertical riser to be recessed into the dam embankment with a bar
grate structure level with the pond slope, in this case 4H:lV. The bar grate should be a DI-7 type
or similar type grate with trash rack bars set perpendicular to the level pool. The 4-inch diameter
low flow oiifice should also have an EW-lI-or other similar trash rack device set into the
embankment soils. Q,'lote; This type of configuration also provides for better qesthetics qnd
screening of the principal spillway device.)

Stormwater Channels. Previous comment # 46 was not fully addressed. Provide construction
information (slope, lining, depth, side slope, etc.) or typical channel details and computations for the
onsite stormwater conveyanc-e channel situated around Building Units 6 through 9. This channel is
approximately 550 ft. in length. Channels shall be designed for erosion resistance for the 2-year
storm and for capacity for the l0-year storm.

25.

26.

27.

28.

29.
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30.

31.

Forebay. Computations in the design report show that 11,537 c.f. of storage volume is available in
the pretreatment sediment forebay. No calculations were provided to show volume required based
on impervious area for the site (at 0.1 inch per impervious acre). Provide an erosion resistant
overflow device between the forebay and the main wet pond cell. Q,{ote: Maintain sfficient depth
in the forebay to minimize mosquito habitat, perhaps 3 or 4 ft. depth.)

Emergency Spillway. More information is necessary to address previous comment # 53. Plans or
details should specifr lining requirements and minimum side slope for the token emergency spillway
section.

32. Flotation Computations. Previous comment # 56 was not addressed. Provide flotation (buoyancy)
computations for the riser and base structure. A minimum factor of safety of | .25 is recommended.

Anti-Seep Collars. Show dimensions for the anti-seep collars as shown on the BMP detail on Sheet
C5. Provide design information as appropriate for sizing of the collars.

Pond Construction. Previous comment # 60 was not addressed. Provide notes or details showing
specific construction requirements for the pond (fill) embankment and outlet barrel. Include
requirements for sub-grade preparation, fill material type and placement, soil compaction, concrete
anti-seep collars (or toe drain), pipe bedding/backfill or cradle and core trench, as applicable for a
wet extended detention BMP.

Adequate Outflow. There was no response to previous comment # 61. It is unclear if discharge
directly to the delineated wetland is adequate. Outflows from SWM/BMP facilities must be
discharged to an adequate and well-defined channel. Refer to VSMH page 5 - 61.

Maintenance Plan. Previous comment # 62was not addressed properly. To be provided by others
is not an adequate response to this comment. BMP maintenance plans are required as part ofthe
stormwater management plan for the project. Maintenance plans should be prepared by qualified
professionals experienced with dam and BMP design, operation and maintenance. Provide a
maintenance plan specific for a wet extended detention basin. (Vore: A base electronic version is
available from the Environmental Division upon request.)

Slope Labels. Label all graded cut and fill slopes on Sheet Cll with slope indicators to match
grading as intended for the interior and exterior slopes of the BMP basin and forebay (ie.4H:1V,
3H:lV, etc.).

Pipe Data. Pipe structure number 1A should be lB on the Drainage Structure Summary on Sheet
C9. Also, as previously requested, for clarity purposes it is also recommended that the "Drainage
Structure Summary" table as shown on Sheet C9 also be shown on Sheets CIO and CI L

Utilities. Show all water line and sanitary sewer crossings on storm profile Sheet C-I3.

Roof Drains. Provide additional information for construction of the roof drains around all Building
Units as shown on SheetsC 6 through Cl L Include storm pipe type, size, slope, invert elevations,
etc.

33.

34.

35.

36.

Jt.

38.

39.

40.
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BNVIRONMENTAL DIVISION REVIEW COMMENTS
LONGHILL GROVE APARTMENTS

COUNTY PLAN NO. SP - 44.03
April 21, 2003

General Comments:

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

2. Water and sewer inspection fees, as applicable, must be paid in full prior to issuance of a Land-
Disturbing Permit.

3. A Standard Inspection / Maintenance agreement is required to be executed with the County due to
the proposed stormwater conveyance systems and Stormwater Management/BMP facility as
proposed for this project.

4. Wetlands. Prior to initiating grading or other on-site activities on any portion of a lot or parcel, all
wetland permits required by federal, state and county laws and regulations shall be obtained and
evidence of such submitted to the Environmental Division. Refer to Section 23-9(bX8) and 23-
l0(7Xd) of the Chapter 23 Chesapeake Bay Preservation ordinance. Q,{ote: This includes securing
necessary wetland permits through the U.S. Army Corps of Engineers Norfolk District and the
Vir gini a D e p ar t m e nt of Env i r o nm e nt a I Qua I i ty. )

5. Responsible Land-Disturber Notification. Provide the name of an individual who will be in charge
of and responsible for carrying out the land-disturbing activity. Permits or plans without this
information are deemed incomplete and not approved until proper notification is received.

6. Record Drawing and Construction Certification. The stormwater management/BMP facility as
proposed for this project will require submission, review and approval of a record drawing (as-built)
and construction certification prior to release ofthe posted bond/surety. Provide notes on the plan
accordingly to ensure this activity is adequately coordinated and performed before, during and
following construction in accordance with current County guidelines.

VPDES. It appears land disturbance for the project may exceed one (l) acre. Therefore, it is the
owners responsibility to register for a General Virginia Pollutant Discharge Elimination System
(VPDES) Permit for Discharges of Stormwater from Construction Activities, in accordance with
current requirements of the Virginia Department of Environmental Quality and 9 VAC 25-180-10
et seq. Contact the Tidewater Regional Office of the DEQ at (757) 518-2000 or the Central Office
at (804) 698-4000 for further information.

Watershed. Provide a note on the cover sheet of the plans indicating which County watershed,
subwatershed andior catchment, as applicable, in which the project is situated. Q,{ote: It appears
this project is situated in Subwatershed 204, Catchment 204-101-1 of the Powhatan Creek
Watershed.)

Powhatan Creek. This project is situated within the Powhatan Creek watershed. Please note the
James City County Board of Supervisors, by resolution dated February 26h 2002, adopted in concept
eight goals and2l priorities associated with the Powhatan Creek Watershed Management Plan. This
project is subject to the contents of that plan. The owner, applicant, developer and plan preparer
should be advised of and completely review the goals, priorities (tools) and entire contents of this
study, including subwatershed maps, as layout and design of the proposed project could be affected
by and should remain consistent with these items. Refer to the draft watershed management plan
and it's associated subwatershed maps for environmental sensitive areas, features and/or
recommendations that may apply to the subwatershed in which the project area is situated. Specific
items that may apply this subwatershed include: RPA buffer extensions; stream buffering; a

8.

9.
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potential site for a regional stormwater facility; and a watershed education target area. Q{ote:
During previous review of the rezoning application Z-5-02, Environmental Division staff generally
found that the concept and rnaster plan as presented was generally consistent with the proyisions
of the Powhatan Creek Watershed Management Plan.)

10. Site Tabulation. Provide proposed impervious cover and disturbed area estimates in the site statistic
portion of the cover sheet . Section 23-9(bXlXb) of the Chesapeake Bay Preservation Ordinance
states that impervious cover shall not exceed 60 percent of the site.

I I . Plan Notes. The following comments are in reference to the "Required Site Plan Notes" as provided
on the cover sheet.

I 1a. Correct all language in the notes which refer to the "engineering department" or "County
inspector" to the James City County Environmental Division or Environmental Division
inspector, respectively. This comment also applies to the sequence of construction Sheet C4.

I lb. The County does not own any streets at this location, therefore, all traffic control must be
coordinated with VDOT.

I lc. The County does not inspect or certiff storm drain installations nor does the County own
any of the storm drainage systems at this location.

I I d. The County does not own any public right-of-way at this location, therefore coordinate with
VDOT for any inspections to public (or future public) roads.

I le. Methods and materials do not require approval from the Environmental Division; however,
design and construction shall be in accordance with the James City County Environmental
Division, Stormwater Drainage Conveyance Systems (]r{on-BMP related) General Design
and C onstructi on Guide line s.

llf. Embankment material and compaction tests are not performed by the County for BMP
facilities. The owner/contractor is responsible to ensure inspections and testing are
performed to adequately provide construction certifications for BMPs as required. Refer
totheJames City County Environmental Division, Stormwqter Management/BMP Facilities,
Record Drawing and Construction Certification, Standard Forms & Instructions.

l1g. Drainage Easements. Provide a note on the plan indicating that all drainage easements
designated on the plan shall remain private.

1lh. Coordinate with the JCSA for the proper notes for their specific requirements related to
public water and sewer facilities.

12. Existing Contours. It is diffrcult to interpret existing contour information on the plan sheets;
therefore, provide labels for existing contours on all sheets.

13. Lift Station. Provide for the replatting of the JCSA lift station parcel. Coordinate with the JCSA.

Floodplain:

14. Provide a note referencing the correct FEMA FIRM panel and any designated special flood hazard
areas or zone designations associated with this site, as applicable.

Che s ap ea ke B sy Pre s erv ation :

15. Environmental Inventory. Please provide an Environmental Inventory in accordance with Section
23-10(2) of the Chesapeake Bay Preservation ordinance. Components include tidal wetlands, tidal
shores, non-tidal wetlands in RPA, resource protection areas, non-tidal wetlands in RMA, hydric
soils and slopes 25 percent or greater.

16. Delineate Steep Slope Areas. Section 23-10(2) of the Chesapeake Bay Preservation Ordinance
requires delineation ofareas with slopes 25 percent or greater. Ifsteep slope areas are present and
impacted, a request for a waiver or exception is required, in writing.
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17. Wetlands. The concept plan under rezoning application2-05-02 showed a wetland area in the
northeast corner of the site. The final plan set does not show any wetland area situated within this
area which coincides with the proposed natural open space east of Building Unit 3. If wetlands are
present at this location, it must be shown on the Environmental Inventory for the site.

Erosion and Sediment Control Plan:

18. Design Checklist. Please provide a completed standard James City County Erosion and Sediment
Control and Stormwater Management Design Plan Checklrsl, specific to this project. The intent of
the checklist is to ensure the plan preparer has provided all items necessary for a complete and
expeditious review.

19. Standard E&SC Notes. Replace the Erosion ControlNotes on the cover sheet with revised James
City County Erosion Control Notes dated7106101. Refer to the Environmental Division portion of
the County website or contact the Environmental Division at757-253-6639 if you need a hard or
electronic copy ofthe standard notes.

20. Temporary Stockpile Areas. Show any temporary soil stockpile, staging and equipment storage
areas (with required erosion and sediment controls) or indicate on the plans that none are anticipated
for the project site.

2l. Offsite Land Disturbing Areas. Based on information on plan Sheet C2, there is a considerable
amount of demolition activity to occur on the site. Identifr any offsite land disturbing areas
including borrow, waste, or disposal sites (with required erosion and sediment controls) or indicate
on the plans that none are anticipated for this project.

22. E&SC Narrative. Provide a brief erosion and sediment control plan narrative in accordance with
VESCH requirements. The narrative should include important site, adjacent parcel, soil and
development information as well as specific control and stabilization measures as proposed.

23. Soils Data. Provide a map and brief descriptions of all soil types associated with the project based
on the James City and York Counties and the City of Williamsburg Soil Survey (issued 1985). List
erodibility and erosion factors for identified soil mapping units within the limits of construction.

24. Limits of Work. Show and label a distinct limit of work (clearing and grading) around the site
periphery on Sheets C4,C9, C10 and Cl l. Be sure to include work associated with installation of
perimeter erosion and sediment controls and utility connections. Ensure disturbed area estimates
match the limit of work.

25. Plan. Provide additional proposed spot elevations, and drainage flow arrows as applicable, around
and between each of the building units to clariff localized grading and drainage pattern.

26. Construction Entrance. The construction entrance as shown on C4 will need to be in place for the
eastern side of the project for disturbances associated with demolition activities on Sheet C2.

27. Access. It is recommended that access for land-disturbing and construction be limited to Longhill
Road rather than Centerville Road to limit the transportation of sediment onto public roadways.
VDOT approval will be necessary for temporary.construction access. If LonghillRoad is the
primary access location, provide fortemporary barriers atthe Grove Gate entrance offofCenterville
Road during the land-disturbing phase of the project.

28. BMP. Step # 3 of the sequence of construction on Sheet C4 indicates that disturbed area runoff will
be directed to the BMP once the onsite storm drainage piping system is in place and functional. No
computations were provided for the design of the BMP as a temporary sediment basin consistent
with Minimum Standard & Spec. 3.14 of the VESCH.
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29. Sediment Traps. The following comments pertain to the layout and design of all onsite temporary
sediment traps:

29a. Based on the plans and utility profiles, it appears that most of the proposed locations of all
site Temporary Sediment Traps (# I through # l0) will directly conflict with either site
grading (cuVfill) operations, storm drainage piping installations and existing or proposed
water/sewer installations. This is especially true for Sediment Traps # l,#2,# 5,# 6,#7,
# 8, # 9 and # 10. Ensure there are no conflicts with existing utilities and explain how the
traps will remain functional during grading ofthe site and installation of piping as proposed.
For existing utilities which cross the trap locations, ensure adequate cover will be provided
under interim conditions.

29b. The minimum length on the stone outlet shall be 6 feet, regardless of drainage area.
29c. Based on design drainage area sizes as indicated on Sheet C4, Sediment Traps # 6 and # 8

are required to be temporary sediment basins in accordance with Minimum Standard &
Spec. 3.13 and 3.l4 of the VESCH. The total contributing drainage area to a sediment trap
must be less than 3 acres.

29d. Ensure proposed grading for each of the traps can adequately tie to existing ground
elevations (when first constructed) and can remain in place and functional as site work
progresses to grades shown on Sheets C4 and C9, ClO and Cl l. Properly show where the
stone outlet (discharge) is to be located for eachtrap.

29e. Sediment traps are to be designed for the total contributing drainage arca. Some of the traps
for this site are placed such that they will discharge downstream to another trap in series
until the site storm drainage piping system is in place and functional. Usually sediment
trapping measures are not to be placed in a series configuration. Therefore, Sediment Traps
# 9 and # l0 are redundant, making the drainage area for Sediment Trap # 8 at least 4.5
acres. Similarly, Sediment Traps # I and # 2 are redundant, making the drainage area for
Sediment Trap # 4 approximately 3.5 acres or more if discharges from Sediment Traps # 6,
# 7,# 8 and#-9 are intercepted liy perimeter diversion dike and directed to Sediment Trap
# 4. This issue must be resolved to provide for proper sediment control on the site.

29f . Provide for proper slope or outlet protection at the end of all diversion dikes which enter
into sediment traps consistent with Minimum Standard # 7 and# 8.

Sediment Traps. Given the number of sediment traps used for the E&SC plan, conflicts as
previously mentioned and the need for redesign of at least three of the traps into sediment basins,
it is suggested that the E&SC plan be reconfigured for proper control of land-disturbing activities.
A suggestion is to utilize two larger sediment trapping basins, one on the west side of the project and
one on the east side of the project. The proposed BMP may be utilized as a temporary sediment
basin during construction and converted to it's function as a permanent BMP once the land-
disturbing phase ofconstruction is over.

Diversion Dike. If Temporary Sediment Trap # 3 is to be utilized, another temporary diversion dike
is necessary along the limit of work to the west of the trap. This diversion would be a perimeter
control device to intercept and direct disturbed area drainage from between Building Units 2 and 3

to the trap.

Sequence of Construction. The following comments refer to the sequence of construction as
presented on Sheet C4:

32a. Installation of perimeter erosion and sediment control plan measures in the southeast corner
of the site (silt fence, diversions, sediment traps, etc.) must precede demolition activities as
indicated in Step # 2 of the sequence; or alternatively, interim erosion and sediment control
plan measures specific to demolition activities (ie. prior to full site work operations) must
be shown on Sheet C2.

32b. The sequence does not address when existing storm sewers are to be removed.
32c. Refer to the record drawing and construction certification requirements and adjust language

in Step # 20 of the sequence accordingly or remove language completely.

30.

31.

32.
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33. Outlet Protections. Provide riprap outlet protection for all pipe, culvert and storm drain outfalls.
This includes storm pipes leading into and out of the BMP. Speciff riprap class and thickness, pad
dimensions and amount of stone to be used in accordance with requirements of the VESCH,
Minimum Standards 3.18 and 3.19.

34. Safety Fence. Provide orange colored safety fence in accordance with VESCH Minimum Standard
3 .01 along the south border of the site common with the existing Powhatan Village apartments. This
temporary fencing needs to be installed prior to the demolition phase of work. Q,{ote: It is
recommended that this fencing be shown on both demolition plan Sheet C2 and the erosion and
sediment control plan sheets.)

35. DustControl. AdddustcontrolmeasuresinaccordancewithMinimumStandard3.39oftheVESCH
to the erosion and sediment control plan for the site. Dust control may be warranted due to the
proximity of work to Longhill and Centerville Roads.

Stormwater Management / Drainage:

36. Drainage Map. Based on information in the design report, the drainage area to the BMP is the same
for both pre-development and postdevelopment conditions (14.09 acres). Provide a drainage map
showing the pre-development drainage area to the proposed basin location.

37. Site Hydrology. Provide additional computations to support the weighted runoff curve number
coefficients as used for the pre-development and postdevelopment conditions analyses for the BMP.
Also, provide hydrologic computations for the 10O-year design storm event under postdevelopment
conditions. Q{ote: Further substantiate the CN of 79 and 90 as used in the runoffanalyses for pre-
and postdevelopment conditions. Further breakdowns are necessary for the weighted composite.)

38. BMP/Water Quality Points. The standard Worksheet for BMP Point System as provided in the
design report shows the site stormwater management plan achieves over 10 points based on use of
County type B-2 extended detention shallow marsh BMP in combination with dedicated open space.
There are several major discrepancies associated with the BMP point computations.

3 8a. Firstly, for the structural BMP computation,the total site area is 15.82 acres. Total drainage
area for the BMP in the postdeveloped condition is 14.09 acres of which approximately 2.24
acres is offsite andjust over l2 acres is onsite. Therefore, the fraction ofsite served by the
BMP is not 100 percent as indicated in the worksheet, but rather 14.09115.82 = 89.lYo.
Therefore, structural BMP points are 5.34 points, not 12 as indicated.

38b. Natural Open Space areas as claimed in the standard BMP worksheet shall be placed in
undisturbed common areas or conservation easements. Any areas located within private
lots, private properfy and within maintained landscaping and active recreational areas are
not eligible for open space credit. Therefore, the only credit allowed under the natural open
space credit portion of the BMP worksheet is the proposed 12,746 sf (0.29 acre) area
situated to the east of Building Unit 3. The other 1.5 acres as indicated in the worksheet in
not applicable unless placed in conservation easement. Therefore, based on a site area of
15.82 acres, natural open space credit is 0.29115.82= 1.83o/o. Using 0.15 points per I
percent of the site, this results in 0.27 points for natural open space.

38c. Extra BMP point credit of 0.15 points per 1 percent site area only applies to natural open
space conservation easements_.which. accept. and treat stormwater runoff per design
specifications or those which directly border, buffer and are adjacent to wetland, mature
forests or Resource Protection Area. In order to receive 0.l5 points, rather than 0.10 points
for each 1 percent ofnatural open space, it must be shown that the proposed natural open
space next to Building Unit 3 is adjacent to a wetland, mature forest or Resource Protection
Area. Refer to page 56 of the County BMP manual.
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39.

38d. Generally, natural open space credit is not given for open spaces which are less than 35 feet
in width. The south portion of the triangular-shaped open space east of Building Unit 3
(12,746 sf) would not meet this requirement.

Therefore, by adding structural and natural open space points would result in 5.34 + 0.27 : 5.61
points, rather than the I 3.22 points shown on the worksheet. It does not appear that the site obtains
l0 BMP points per County requirements. Suggestions to achieve 10 BMP points for the site include:
adding additional natural open space to the site; using a higher point value BMP for the primary
onsite BMP; or treating additional offsite area. Submit a BMP calculation worksheet that
demonstrates that this project meets the County's water quality criteria.

BMP Points. Assigned BMP point values indicated in Table I of the County BMP manual assume
all features consistent with the manual are provided such as pretreatment forebays, aquatic shelves,
stream channel protection volume, pond buffers, etc. As full point credit value is being taken for the
BMP in the calculation worksheet, all applicable design features must be present. Many are not.

Open Space Credit. Provide a conseryation easement plat for all Natural Open Space areas as
claimed in the BMP worksheet and as shown on the plan of development.

General. Evaluate the potential or feasibility of directing drainage from the uncontrolled area in
back (south) of proposed Building Unit 4 to the proposed BMP for this site. Also, drainage from the
existing Powhatan Village Apartments site (to the south) is of an uncontrolled nature and is directed
to the existing paved and riprap channel which also services a portion of this site. Evaluate the
potential or feasibility of directing drainage from the paved channel into the proposed BMP. Offsite
point credit can be taken for control of this area in order to achieve I 0 BMP points for this plan of
development.

Stream Channel Protection. There were no computations in the design report to show the BMP
design complies with current stream channel protection criteria. Current stream channel protection
criteria for James City County requires 24-hour extended detention of the runoff from the l-year
frequency storm (post-develofed) instead of reduction of theZ-year peak rate as previously required
by MS-19 of the Virginia Erosion and Sediment Control regulations. The traditional SCS Type II,
24-hour storm duration rainfall depth for the l-year storm event in James City County is 2.8 inches.

Site Drainage. Ensure there are no existing culverts or storm drainage piping system which convey
unanticipated offsite drainage to areas shown on drainage map Sheet C3, Currently, drainage divides
are shown ending at Centerville and Longhill Roads. Additional drainage as such may drastically
affect design of the onsite storm drainage system and the BMP. Field reconnaissance may be
necessary to confirm.

Drainage. A private drainage easement of adequate width is necessary to ensure offsite drainage can
be maintained through this site, specifically for the existing offsite paved channel, culvert and riprap
channel situated in the southeast corner of the site in the vicinity of the JCSA pump station. Also,
show and label the riprap channel which was recently installed at this location under approved
County Plan No. SP-78-01 (Powhatan Village).

BMP. Provide contour labels or additional proposed spot elevations in the BMP for either the low
points or high points, It is unclear if these are high marshes or micropools.

Stormwater Channels. Provide construction information (slope, lining, depth, side slope, etc.) or
typical channel details and computations for all onsite stormwater conveyance channels. Channels
shall be designed for erosion resistance for the Z-year storm and for capacity for the lO-year storm.
Also, the onsite stormwater conveyance channels situated to the north and south of Building Unit
4 end abruptly. A designed channel section must continue on to an adequate receiving channel or
be directed to the BMP.

40.

41.

42.

43.

44.

45.

46.
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47. Channel Adequacy. There are two areas associated with this development plan which discharge
runoff into existing natural drainage channels in an uncontrolled manner (ie. without SWM/BMP
control). These areas are behind Building Unit 3 and Building Unit 4. Submit adequacy analyses
for all receiving natural drainage facilities (swales, channels, etc.) in accordance with VESCH, MS-
l9 procedure to verifr that the natural channels are adequate for velocity and capacity using the 2-
year design storm event and man-made channels are adequate for velocity based on the 2-year event
and for capacity based on the lO-year event.

Pond Hydraulics. Provide computations in the design report for the 100-year water surface elevation
in the BMP. Pond buffer and freeboard requirements (ie. minimum top of dam elevation) are based
on the 1O0-year water surface elevation in the BMP.

Pond Buffers. A pond buffer should be provided that extends 25 feet outward (landward or upland)
from the 100-year design high water surface elevation of the pond.

Pond WSEL's. Show the design l-,2-, l0- and 1O0-year design water surface elevations on pond
plan Sheet Cl I and detail Sheet C5.

BMP Pretreatment. Address BMP pretreatment requirements by use of a sediment forebay or other
equivalent measure. Sediment forebays are generally sized to contain 0.1 inch per impervious area
and can be counted toward the total water quality volume requirement. A reasonable location for
a pretreatment forebay is within the northwest corner of the basin where the 36-inch storm pipe
outfall is situated.

Pond Tailwater. Tailwater conditions directly downstream of the SWM/BMP facility were not
considered in the hydraulic routing for the BMP. Please evaluate the potential for tailwater
conditions at the outlet of the barrel and subsequent effects a tailwater condition may have to the
outlet discharges and design water surface elevations for the BMP.

Emergency Spillway. No emergency spillway was provided. For detention/retention facilities, the
County recommends use of a combined principal and emergency spillway to achieve a minimum of
I foot offreeboard from the 1O0-year design water surface elevation to top ofdam (settled). Ifthe
principal spillway mechanism (riser/barrel) is intended to pass the design 100-year event, it is
common policy to require a token emergency spillway as a secondary release mechanism. The token
spillway can be set at or above the design 1O0-year WSEL as to not impact BMP hydraulics and can
be simple in nature such as minimum 8 ft. width,2H:lV side slopes and grassed or matted lining.
Use of a token spillway, as such, can reduce the freeboard requirement to I foot, if necessary, for
design of the BMP.

Riser and Barrel. Specifo watertight reinforced concrete pipe meeting the requirements of ASTM
C361 or ASTM C76 for the reinforced concrete pipe riser and outlet barrel. Indicate class of pipe
required. Provide dimensions and specifications for embedment of the riser into the concrete base.
Include provisions for an access lid and steps in the riser for maintenance purposes and consider
recessing the riser structure into the pond embankment if feasible.

Outlet Barrel. The detail on Sheet C6 show a 27-inch diameter outlet barrel; however, the "Drainage
Structure Summary" on Sheet C9 shows an 8-inch pipe. Specifu watertight reinforced concrete pipe
meetingthe requirements of ASTM C36lor ASTM C76 for the pond outlet barrel. Indicate all
proper construction information including size, class, length, slope, invert elevations and joint type
as required.

Flotation Computations. Provide flotation (buoyancy) computations for the riser and base structure.
A minimum factor of safetv of 1.25 is recommended.

48.

49.

50.

51.

52.

53.

54.

55.

56.
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59.

60.

57.

58.

61.

62.

Anti-Vortex/Trash Rack Device. A concrete anti-vortex top unit is preferred instead of the CMP
unit as proposed. Use of materials similar to the riser and barrel material fype will deter corrosion.
In addition, a concrete unit will be more durable, provide for a longer service life and deter
vandalism. Provide details as necessary.

Anti-Seep Collars. Provide anti-seep collars along the pond barrel and show appropriate details.
Use of concrete collars is recommended per the VSMH.

Flared End Section. Provide a flared end section or endwall at the principal spillway barrel outlet.

Pond Construction. Provide notes or details showing specific construction requirements for the pond
(fill) embankment and outlet barrel. Include requirements for sub-grade preparation, fill material
type and placement, soil compaction, concrete anti-seep collars (or toe drain), pipe bedding/backfill
or cradle and core trench, as applicable for a extended detention shallow marsh BMP.

Adequate Outflow. Outflows from SWM/BMP facilities must be discharged to an adequate and
well-defined channel. Facilities discharging onto flat areas with no defined channel usually require
a onsite channel to be provided which can adequately convey design flows (discharges). Refer to
VSMHpage5-61.

Maintenance Plan. Provide a maintenance plan for the stormwater management/BMP facility.
Section 23-10(4) of the Chesapeake Bay Preservation Ordinance requires stormwater management
plans to include a long-term schedule for inspection and maintenance of stormwater
managemenyBMP facilities. The plan should be specific for the selected BMP type.

Inlets. Inlet structure # I A should be designated as a DI-7 on the "Drainage Structure Summary" on
Sheet C9.

Storm Drains. There are several discrepancies between the storm sewer design computations and
construction information shown on the "Drainage Structure Summary" on Sheet C9.

64a. Computations show thata?l-inch diameter pipe is needed for pipe segment 8 (inlet 7 to9);
however, construction information on the plans shows a l5-inch size.

64b. Computations show that a 36-inch diameter pipe is needed for pipe segment 10 (inlet 9 to
I I ); however, construction information on the plans shows a 15-inch size.

64c. Computations show that a 36-inch diameter pipe is needed for pipe segment l2 (inlet 1l to
l3); however, construction information on the plans shows an 18-inch size.

64d. Computations show that a 36-inch diameter pipe is needed for pipe segment 14 (inlet 13 to
l5); however, construction information on the plans shows a l5-inch size.

64e. Computations show that a 36-inch diameter pipe is needed for pipe segment l6 (inlet l5 to
17);however, construction information on the plans shows a l5-inch size.

64f . Computations show that an 18-inch diameter pipe is needed for pipe segment 2l (inlet 20
to22); however, construction information on the plans shows a 15-inch size.

649. Computations show that a24-inch diameter pipe is needed for pipe segment 23 (inlet22to
9); however, construction information on the plans shows a l5-inch size.

64h. Computations show that 15-inch diameter pipe is needed for pipe segments 27 ,37 and 35;
however, construction information on the plans shows l8-inch size. Ensure the plans and
computations match correct pipe sizes for these segments.

64i. For clarity purposes for design review and construction, it is also recommended that the
"Drainage Structure Summary" table as shown on Sheet C9 also be shown on Sheets Cl0
and Cl1.

Inlets Computations. Inlet spread computations were provided in the design report. Please provide
hydraulic grade line computations for the storm system or show the hydraulic grade line for the l0-
year design storm on storm sewer profile Sheet C15.

63.

64.

65.
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66. Onsite Channels. Provide calculations to support the design of all stormwater conveyance channels
and swales. Include drainage areas, times of concentration, runoff coefficients or curve numbers,
and intensities for the 2- and l0-year design events and channel design assumptions (slopes, lining,
sideslopes, etc.). Provide construction information or typical sections for all onsite stormwater
conveyance (open) channels as applicable.

IS-l Shaping. Inlet shaping is recommended for all storm drain structures. Inlet shaping will help
to minimize and prevent debris buildups due to changes in pipe alignment. Use notes or details to
specifu inlet shaping at all structures in accordance with VDOT Standard.

Shallow Marsh Design. If a County type B-2 extended detention shallow marsh design is selected
for the primary onsite BMP, certain design requirements must be addressed. Provide a water balance
to show the wetland can withstand a 30 day drought at summer evaporation rates without completely
drawing down and a landscaping or planting plan to show the intended shallow marsh creation at the
lower stage of the dry detention pond BMP along with stabilization recommendations for buffer
areas. Refer to pages 42 through 44 of the County BMP manual.

Geotechnical. Provide information (preliminary soil evaluations, logs, test results, reports, etc.) as

necessary to substantiate that existing soils beneath the extended detention shallow marsh (County
type B-2) are adequate to sustain a permanent pool as intended for water quality purposes.

Meeting. Due to the extensive nature of these comments and incompleteness of the plans,,it is
suggested that further discussions or a meeting be held between Environmental Division staff and
the plan preparer prior to the next submission. Contact the Environmental Division at7 57 -253-6639.

67.

68.

69.

70.
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Section 2 - Stormwater Manasement / BMP Facilitv Construction Information:

PreConstruction Meeting Held for Constuction of SWM/BMP Facility: I Yes O No O Unknown
Approx. Construction Start Date for SWM/BMP Facility: July 16,2003
Facility Monitored by County Representative during Construction: I Yes O No O Unknown
NameofSiteWorkContractorWhoConstructedFacility: J. II. Martin & Sons Contractors
Name of Professional Firm Who Routinely Monitored Constuction: Tornmes Site Engineeri.ng
Date of Completion for SWMIBMP Facility: J anuary L2 , 2005

Date of Record Drawing/Construction Certification Submifal: January 20, 2005

( Note: Record Drawing and Construction Certifications are reqaired within thirty (30) days of the
completion of Stormwater Mnnagement and/or BMPfacility eonstruction. Record Drawings and
Construction Certiftcations must be reviewed and approved by the fames City Coanty Environmentol
Division prior to final inspecfion, acceptance and bond or surety release. )

Section 3 - Owner / Desisner / Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsiblefor development of the project.)

1126s; Eagle Construction of Virginia' Inc.
MailingAddress: 4191 Innslake Drive

Glen Allen, Virginia 23060

Design Professional:

BMP Contactor:

Contact Person: Joyce Wolf e Title:

( Note: Professional Engtneer or Certified Land Surteyor responsiblefor the design and
prep:aration of plans and specifications for the Stonnwater Managonent / BMP facility. )

FinnName: Townes Site Engineering
MailingAddress: 9850 Lori Road' Suite 201

Chesterfield, Virgi-nia 23832
Business Phone:

ResponsiblePlanPreparer: Brian C. Mitchell
Title: Proj ect Manager
PlanName: Longhill Grove
Firm's Project No. 2003043
PlanDate: March 24, 2003 Latest Revised July 16' 2003
SheetNo.'s Applicable to SWM/BMP Facility: C3 | c4 | cB / crrl
(Note: Site Work Contractor directly responsible for constraction of the Stormwater
Management / BMP focility.)

Name: J. H. Martin & Sons
Mailing Address: 6550 Ironbridge Road

Richmond, Virsinia 23234
BusinessPhone: (804) 275-L670
Far (804) 27I-4L29
Contact Personr Liston Lai-ne
SiteForeman/Supervisor: Tony Silva
Specialty Subcontactors & Purpose (for BMP ConStruction Only):

Fax: (804) 748-2590
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Section 4 - Professional Certificatiilns:

Certiffing Professionals : ( Note: A Registered Professional Engineer or Certified Land Survqtor is responsiblefor
preparation of a Record Drawing, sometimes refened to as an As-Built plan, for the
drainage systemfor the project including any Stormwater ManagementlBMP Facilities.
A Registered Professional Engineer is responsiblefor the inspection, rnonitoring and
certification of Stormwater Managetnent / BMPfacilities during its construction. )

Record Drawins and Construction Certifications for Stormwater Manaeement / BMP Facilities

Record Drawins Certification Construction Certification

FirmName: Townes Site Engineering FimrName: Townes Site Engineering
Mailing Addt 0l Mailing 66 0l

Chesterfield, Virgi.nia 23832 Chesterfield, Virgir.La 23832

Fax: (804) 7
BusinessPhone: (804) 748-9011

Name:
Title:

Brian C. Mitchell P. E. Name: Brian C. Mitchell' P.E.
Principal Title: Principal

Signature:
Date:

Fax (804) 748-2590

and belief that this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions of the approved design plan, specifications
and stormwater managsment plan, except as specifically
noted.

Vtginia Registered Professional Engineer
or Certified Land Survevor

I hereby certiS to the best of my knowledge
and belief that this Stormwater Management/BMP
facility was monitored and constructed in
accordauce with the provisions of the approved
design plan, specifications and stormwater
management plan, except as specifically
noted.

\:''qt

^4e4O666x^*e{lluALlHo|*u-& *\a' .'l IJ fl\.. l/)$- "4ffi:Tffi
&#;#

iiiiob@* 
"(Sear)

Virginia Registered
Professional Engineer

I hereby certiS to the best of my knbwledge
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S'ection 5 - Record Drawine and Construction Certification Requirements and Instructions:

PreConstruction Meeting - Provides an opportunify to review SWM / BMP facility construction,
rraintenance and operationplans and address any questions regarding constnrction and/ot
monitoring of the structure. The design engineer, certiSing professionals (if different),
Owner/Applicant, Contactor and County representative(s) are encouraged to attend the
preconstruction meeting. Advanced notice to the Environmental Division is requested. Usually,
this requirement can be met simultaneously with Erosion and Sediment Contol preconstnrction
meetings held for the project.

A tully completed.S?OXMIyATER MANAGEMENT / BMP FACILITIES, RECORD
DRAWING and CONSTRUCTION CERTIFICATION FORM and,RECORD DRAVING
CHECKLIST. All applicable sections shall be completed in their entirety and certification
statements signed and sealed by the registered professional responsible for individual record
drawing and/or construction certification.

The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land
Surveyor for the drainage system of the project including any Best Managennent Practices.

Construction Certification. Coustuction of Stormwater Management / BMP facilities which
contain impoundrnents, embanlcrrents and related engineered appurtenances including zubgrade
preparation, compacted soils, structwal fills, liners, geosymthetics, filters, seepage contols,
cutoffs, toe drains, hydraulic flow contol structures, etc. shall be visually observed and monitored
by a Registered Professional Engineer or his/her authorized representative. The Engineer must
certiS that the structure, embankment and associated appurtenances were built in accordance with
the approved design plan, specifications and stonnwater management plan and standard accepted
constnrction practice and shall submit a written certification and/or drawings to the Environmental
Division as required. Soil and compaction test reports, concrete test reports, inspection reports,
logs and other required constuction material or installation documentation may be required by the
Environmental Division to substantiate the certification, if specilically requested. The Engineer
shall have the authority and responsibility to rnake minor cbanges to the approved plan, in
coordination with the assigued County inspector, in order to compensate for rrnsafe or unusual
conditions encountered during constuction such as those related to bedrock, soils, groundwater,
topography, etc. as long as changes do not adversely affect the integrity of the stnrcture(s). Major
changes to the approved design plan or structure must be reviewed and approved by the original
desrgn professional and the James City County Environmental Divisiou.

Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management / BMP facility construction. Submittals must be reviewed
and accepted by James City County Environmental Division prior to final inspection, acceptaoce
and bond/surety release.

Dual Purpose Facilities - Completion of construction also includes an interim stage for
Stomrwater Management / BMP facilities which serve dual purpose as temporary sediment basins
during construction and as pemranent stormwater managemeNrt / BMP facilities following
construction, once development and stabilization are substantially complete. For these dual
purpose facilities, construction certification is required once the teryorary sediment basin phase
of construction is complete. Final record drawing and construction certification of additional
pennanent components is required once permanent facility constuction is complete.

Interim Construction Certificationis required for those dual purpose embankment-t1pe facitties
that are generally ten (10) feet or greater in dam height (*) and may not be converted" modified or
begin function as a permanent SWM / BMP structure for a period generally ranging from six (6)
to eighteen (18) months or more from issuance of a Land Disturbance permit for constnrction.

X

X

X

X
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X

X

Interim or fmal record drawing and consfiuction certifications are not required for temporary
sediment basins which are designed and constucted in accordance with current minimum
standards and specifications for temporary sedimentbasins per the Virginia Erosion and Sediment
Contol Handbook (VESCH); have a temporary service life of less than eighteen (18) montbs; and
will be removed completely once associated distrbed areas are stabilized, unless a distinct hazud
to the public's healt\ safety and welfare is determined by the Environmental Division due to the
size or presence of the sfructure or due to evidence of improper construction.

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the
natural bed of the stream or waterway at the downstream toe of the embanlcrnent to the top of the
embankment structure in accordance with 4VAC50-20-30, Virginia Impoundment Strucnue
Regulations and the Virginia Dam Safety Program.)

Record Drawings shall provide, at a minimum, all information as shown within these
requirernents and the attached RECORD DRAWING CIIECKLIST specific to the type of
SWM/BMP facility fsing constructed. Other additional record data may be formally requested by
the James City County Environmental Division. (Note: Refer to the current edition of the James
City County Guidelinesfor Design and Construction of Stormwater Management BMP's manual

for a complete list of acceptable BMP's. Cunently there are over 20 acceptable water quality
type BMP's accepted by the County.)

Record Drawings shall consist of blueiblack line prints and a reproducible (mylar, sepia, diazo,
etc.) set of the approved stormwater management plan including applicable plan views, profiles,
sections, details, maintenance plans, etc. as related to the subject SWM / BMP facility. The set

shall indicate "RECORD DRAWING " in large text in the lower right hand comer of each sheet
with record elevations, dimensions and data drawn in a clearly annotated format and/or boxed
beside desrgn values. Approved design plan values, dimensions and data shbll not be removed or
erased. Drawing sheet revision blocks shall be modified as required to indicate record drawing
status. Elevations to the nearest 0.1'are sufficiently accurate exc€,pt where higher accuracy is
needed to show positive drainage. Certification statements as shown in Section 4 of the Record
Drawing and Construction Certifrcation Form, or similarforms thereof, and professional
signatures and seals, with dates matching that of the record drawing status in the revision or title
block, are also required on all associated record drawing plans, prints or reproducibles.

Submission Requirements. Initial and subsequent submissions for review shall consist of a
minimum of one (1) blue/black line set for record drawings and one copy of the construction
certification documents with appropriate hansmittal. Under certain circumstances, it is
understood that the record drawing and construction certification submissions may be perfomrcd
by different professional frmrs. Therefore, record drawing submission may be in advance of
construction cerffication or vice versa. Upon approval and prior to release of bond/surety, final
zubmission shall include one (1) reproducible set of the record drawings, one (l) blue/black line
set of the record drawings and one (1) copy of the construction certifrcation. Also for current
and/or future incorporation into the County BMP database and GIS system, it is requested that the
record drawings also be submitted to the Environmental Division on a diskette or CD-ROM in an
acceptable electonic file fomrat such as *.dxf, *.dwg, etc. or in a standard scanned and readable
format. The electonic file requirement can be discussed and coordinated v/ith Environmental
Division staff at the time of final submission.
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Maintenance Plan <Wet Extmded Detention Pond/ BMP/ 

A maintenance program is required to ensure lhc Stoimwaler 
.Management (S\VM) /Bcsl Management Practice (B:MI') 
facility funclions as d~signcd and lo pro,-ide for reasonable 
aC$lhclic cond111ons. Proper maiotenance is encouraged to 
pre' cnl the introduction of debris and scd1merit at inflow 
loc3llons, prclrcalmenl =as. the RMP itself, its principal \ 
control structures and dO\\nstrciDll "alcrways. Follo\<ing \. 
inst:illation and cstabli~hmcnt of \'Cgetlllion in disturbed site 
arcas, inspoctions for sediment buildups "ill be pcrrormod al 
lca•t quarterly. II is anlicipa!Cd that under ncnnal conditions, 
scdimenL rcmo' al will be required once c'ef) S lo I 0 yc;m;. If 
other construction or related land-dist11rbing activities arc · · 
performed up.~10110 of the BMP, adequate protection measures 
should be implemented "ilh ins11cctions performed at least 
once \\Ccl< 1). 

The Owner or its designated representative will inspect the 
SWM/BMP stmct11re after each significant rniufall event or 
the following working day if a weekend or holiday occurs A 
significant rainfall for this structure is defined as one (1) inch 
or more of gauged rainfall within a :24 bour period. Once per 
year (more or less) a representative of the Counly may jointly 
inspect the structure. Appropriate action, perfoTllled at the 
cost of the owner will be taken to ensure appropriate 
maintenance. Keys to locked access points or structnrcs shall 
be made available to the Cl,un\y upon request 

FIMP T>escripllm1; The BMP sen.cs a drainage area of 15.85 
acres. The f~cilil} is a I 0 point, wet pond-type detention 
facility, C'.uunly Type A-3 B\'IP. A wcl extended detention 
pond stores runoff and is normally wet during non-rainfall 
period~. The principal structures associated with the BMP 
consist of a J. J /2" orifice outfall pipe which sets the elevation 
of the nonnal 1>001 A 48 inch' ertical RCP riser witlt double 
36 inch RCP outlet barrels act as the primal)· outlet control 
de•i•e and an 8 ft wide. grass-lined emergency overflow . 
channel is pl'(lvided for safety purposes There is one opening 
in the rtser lo pro•idc for \\alcr quality drowdo"n lllld to offer 

~trol ffir 1hc I fCar design storm c\·cnt During the JOO-year 
slofiit, the maximwu watcl1~d rise to about 2.0 feel 
above the top of the riser and within 1)15 feet below the top of 
darn. If tunc1ioning properly, nornuil stonn e\·ents sbould 
reach an elevation just below the top of the riser nnd the pond 
should draw donn in about 24 ho11~ 

inspection and majnfenuncl! ll(the 61cilt1r will con.mt ofthe 
{ollowing addilionC1l mea.~ure.~ : 

1. ltispccl for sediment buildup by visual observation and a 
physical dclennination of sediment dept11 'l<ithin pond storage 
areas Tf the depth of sediment reaches the depth of 0' • 8 " 
above the boUom of pond (or Clcanont Elevation of 77.67'), 
removal is required Al lhc same li111c, or at least once per 
year, clean pn:trcalmcnl devices. the riser bottom and outlet 
pipes of accumulated sednncuts. Dispose of scdimcni~ 
removed from the facility at an acceplable disposal 3t'Ca 
(Note· Cleanout Elevation corresponds to 10 percent of the 
Water Quality Volume). 

2. Perform main1ena11ce mowing of pond grasses at least twice 
each 'car. Crra«es sucli a~ tall fcsc1JC should be mowed .in 
early .summer al\er emergence of the heads on cool season 
grnsses and in fate fall to prevent seeds of ammal \\ccds from 
maturing. Mol•ing oflcgumcs can~ less frequent Tr~_cs, 

3. Porfonu soil sanipling on stabili,cd pond soil area~ al 
least onc.c crery 4 ~cars. Soil sampling and testing 
should be pcrfonncd by qualified independent ~oil 
lcsting labora!ol) such as 'VPl&SU. Appl) adddional 
I imc and fertilizer in accordance with test ) 
rocommendations. 

4. In stabilized pond areas, if ,·eget.ition co\·ers less than 
40 % of soil smfaoes, lime, fertiliz.e and seed in 
aocord::incc wilh rccommc11dations for ne>< s~dlin . Tf 
vegetation covet> more lhan 40 % but less than 70 •of 
.. ii surfaces, hmc, fcrtili11: and o\ er ~cod in accord nee 
wi current seeding n:commcnd~lions or rcquircm n($ 
of th Virginia Erosion and Sediment Control Han 1ook 
(VES I). 

; . Pcrfo quarterly inspections of the riser section, and 
crest spillw " for the observance of collected trash and 
debris Imm iately remove any trash or debris that 
prevents them ~·ement of water. Remove any trash and 
litter downstre and m stonn drain or cl1annel infli;iw 
locations to main · the integrity of the structure and 
provide an attrn -e iippeanmcc. 

6. P.)rfom1 }C:lrl) s clutal inspoclions oflhc facility for 
damage. Slruclural nspcclion shall he perfonncd on tl1e 
concrcic riser, anti-' flex device, trash racl<, 
orifices/weirs, outlet arrel and pond embankment 
Exposed metal ~urfa cs shall be rc1Jainted or 
rc-gah a11i.1.cd to min m i7.c rust daniagc or replaced if 
rusl damage is irrcv siblc If damage is evident, further 
investigation by a p essional engineer may be required 
to assess the integrity f the structure. 

7. Perfonn qmutcrly i1 spcctions oflhc graded side 
slopes of the facihly ri r signs of animal/rodent bott'\'IWS 
or slope erosion Immtilatcly perform noccssmy 

- repairs. refilling or rcsring 

8. Pcrfonn year!} ob•ci-Viitions of perimeter area~ 
~unuunding the facility lo C!lStJro changes in land use, 
lopogra11hy ot access ha\'e not occurred and do not affect 
the operation, maintenance, access or safety features as 
pro' idcd. Appropriate action is required to ensure 
ad¢quacy and lo provide a clear, safe pa~sagc for 
maintenance vehicles to the engineered embaok'Ulent 11nd 
principal flow control stmctures. 

9. Inspect and exercise pond drain 'ah cs, if pro\1dod, on 
a tcgular basis. 

I 0. Rocord Keeping. TI10 owner or designated 
representative shall keep reasonable, accnrnte written 
records of inspections performed for the structure. 
Records shall document routine maintenance and/or 
repairs pecfom1ed. Copies shall be pro' idcd lo lbc 
Co1wty upon request 

I I. The facilit)' shall not accept additional drainage or be 
inud1flcd ;n :my way without prior con•cnt or apprm·al 
by the P.nvironmcn!al Division of James Cil)' County . 
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I HEREBY CERTIFY TO THE BEST Of MY 
KNOWLEDGE AND BELIEF THAT THIS 
RECORD DRAWING REPRESENTS THE 
ACTUAL CONDITION Of THE STORMWATER 
MANAGEMENT/BMP FACILITY. THE 
FP.CILIT'I' P.PPEARS TO CONFORM WITH 1'\-IE 
PROVISIONS OF lliE APPROVED DESIGN 
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This drawing and the design ehown is 
the property of Townes Site Engineering 
the reproduction, copying. or other 
use of this drawing without their 
written consent is prohibited ond 
any infringement will be subject to legal 
action. 
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