
James 
City 

County 
VIRGINIA 

CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

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

LISTED BELOW. 

BMPNUMBER: DC018 

DATE VERIFIED: November 20,2012 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

/ ..&> , ,./ /I 11 ,, /~ , # 
c-J... _ _I..a.·1 ,C/ Ckd•-- t:_ t ·<. ~ 2 

LOCATION: WILLIAMSBURG, VIRGINIA 
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James 
City 

County 
VIRGINIA 

Date: March 28, 2012 

Stormwater Division 

MEMORANDUM 

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

From: Leah Hardenbergh 

PO: 110426 

Re: Files Approved for Scanning 

General File ID or BMP ID: 

PIN: 

Owner Name (if known): 

Legal Property Description: 

Site Address: 

(For internal use only): 

Box# 2 

DC018 

1240100063 

ACAHLLC 

6.237 AC ACAH LLC 

8391 RICHMOND ROAD 

Agreements (in file as of scan date): Y Book or Doc#: 060018437/080000692 
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Contents for Stormwater Management Facilities As-built Files 

Each file is to contain: 

(9
2

1 As-built plan 

{3) Completed construction certification 

3. Construction Plan 

(3l Design Calculations . f 1 • (\ lVC , 
,atershed Map _. Jv ,,~4v<-4 ~.,.;" 

aintenance Agreement 

7. Correspondence with owners 

@ Inspection Records 

9. Enforcement Actions 

@Geotechnical Reports 
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COUNTY OF JAMES CITY, VIRGINIA 

DECLARATION OF COVENANTS 
INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

i..!J-/h '-;)~ . . -
THIS DECLARATION, made this /0 day of _j_ltCemJ:x:r , 20 {) 7 between 

f!Cf} H ~L-L~ , and all successors in interest, ("COVENANTOR(S)"), 
owner( s) of th;fullowing property: 

Parcel Identification Number: /2 Lfol {)()06/ 
Legal Description: H ic ~ l:lf-4 ~C...< J2 .5.oq.oe;.S... 
Project or Subdivision Name~AY'det;~;;CQJr})d\kiCa 'feao::iS-:.:"--5' c v..._[ Ce"'-\-e r 
Document No. (')too b I S Y 37 
OR Deed Book Page No. _______ _, 
and the County of James City, Virginia ("COUNTY.") 

WITNESSETH: 

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

1. . The COVENANTOR(S) shall provide maintenance for the 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 shall not 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 all 
present 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 COUNTY, its agent and its contractor a right of entry 
to the SYSTEM for the purpose of inspecting, monitoring, operating, installing, constructing, reconstructing, 
maintaining or repairing the SYSTEM. 

5. If, after reasonable notice by the COUNTY, the COVENANTOR($) shall fail to maintain the 
SYSTEM in accordance with the approved design standards and with the law and applicable executive 
regulations, the COUNTY may perform all necessary repair or maintenance work, and the COUNTY may 
assess the COVENANTOR($) and/or all property served by the SYSTEM for the cost of the work and any 
applicable penalties. 

Page 1 of 3 

~u:%w~f--# OiOOoOG C(;<., 

/O_.~tLuL O"YL I- 7- [J 8' 

DC018_ANDERSONS_CORNER_ANIMAL_HOSPITAL - 004



6. The COVENA.N10R(S) shall indemnify and save the COtJNTY 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 COUNTY when the 
COVENANTOR(S) legally transfers any of the COVENANTOR(S)' responsibilities 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 shall bind the 
COVENANTOR(S) and the COVENANTOR(S)' heirs, executors, administrators, successors and 
assignees, and shall bind all present and subsequent owners of property served by the SYSTEM. 

9. 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. 

COVENANTOR(S) 

Q. 4~&rt.W fl\iA"O~~..c cQw t.JJ.A 

~~~ 
Title 

ACKNOWLEDGMENT 

COMMONWEAL TIY*)~IRGINIA 
CITY/COUNTY OF v~ {!_~ , to wit: 

. I hereby certify that on this ~-day of . 'J 20 67 before ~h~~bscribed, a Nota?' 
Public for the Commonwealth ofVrrgtma, personally appeared · r) It Ekd d1d 
acknowledge the foregoing instrument to be his/her Act. 

·~ IN WITNESS WHEREOfz I have hereunto set my hand and official seal this kLnay of 
..J.,.J£fEi'tJ1- ba-c , 20 0 

[SEAL] 

Notary Registration Number: ------------------
My Conunission expires: ------------------___..._. ....... .., ......... ...,......_. .......... ~~ ... ~._.., ......... llof 

AMY M. KESSLER 
Notary Public ~ 

commonwealth of Virginia • 
216363 

My commlulon Expire• Nov 30. 2009 ~ 
- -
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COVENANTOR(S) 

Print Name 

Title 

ACKNOWLEDGMENT 

COMMONWEALTH OF VIRGINIA 
CITY/COUNTY OF ___________ , to wit: 

I hereby certify that on this __ day of , 20_, before the subscribed, a Notary 
Public for the Commonwealth of Virginia, personally appeared and did 
acknowledge the foregoing instrument to be his/her Act. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this __ day of 
_______ ___, 20 __ . 

(SEAL] 

Notary Registration Number: ________ _ 

My Commission expires: ----------

Approved as~~. ~nn 
~ A..U8flKi1A 

Coun y ttome 

Title:~c-,jec-1- 2n§loeeC 

Address: kl611 \No. ce C.ree \<:: }< d 
\d i I ! ·laMs't>v < ~ i V A ~ 3 I 8 f 

Phone Number: f 5:-J f}(p~ 3 03.:( 
Page 3 of3 

Notary Public 

(drainage l.pre) 
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James City County Environmental Division 
Stormwater Management/BMP Record Drawing & 
Construction Certification Review 
Tracking Form 

Project Name: ANbt..O..Sor/s Lo'Bt-~tJZ. ANIMAL 1-ksl'rrAL-
County Plan No.: _s=..:..l"_-_;:z.::..;lc..··-=c.:.::...'.::!:}-_-=-------=----------------
Stormwater Management Facility::L ..:;;::"'.:::.l''::''"'-L1'-'·;z.""A:T"'-"'""o""N=--.L' n;,:t:.,.N~C...=-------------
BMP Phase#: if I 0 II 0 III 
~Information Package Received. Date/By :_,by/u..-IICLi<L<:?'-.J:b=b::::<"'"-'C1"-·w=t..-s=I.L=-''------------
~ Completeness Check: 1 I . 

if Record Drawing Date/By: 3 {z-;/,o .A. Se-;-{c;z_~ 
if Construction Certification Date/By: '-t /2-• ], o 1'>· !)Q.'t"'-'"-'c.. 
ifRD/CC Standard Forms (Required for all BMPs after Feb l't 20010nly) 
r/ Insp/Maint Agreement # I Date: .;:;:.:.\<::.t ,_._,!: ~12 I i- ~ - 0":3 
~BMP Maintenance Plan Location: ON A":>:ik>·.•.::r ";:>,-,!.,h""'"'s • cof>:.t o'i" "-""'"''·?LAN :i:"< "f•~.-i:' 
o Other: 1 

~Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review 
ifYes o No Location: ::JCC- c~ w~S y,o,c;,e c b 

,/"Assign County BMP ID Code#: Code: ""D<:..-c,ib 
./Preliminary Input/Log into Division's "As-Built Tr""'a==-c=k:...in-><g'-L-=o=-g-,-------------

0 .,Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.) 
.r/ Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.) 
~Active Project File Review (correspondence, H&H, design computations, etc.). 
""Initial As-Built File setup (File label, folder, copy plan/details/design information, etc.). 
~.Jnspector Check of RD/CC (forward to Inspector using transmittal for cursory review). 
,;/Pre-Inspection Drawing Review of Approved Plan ( uic look prior to Field Inspection). 
,.,.....-Final Inspection (FI) Performed Date: -"'=tf'"'o~2.=-"o"-'o""-----------
,/' Record Drawing (RD) Review Date: 
./"Construction Certification (CC) Review Date: 
o Actions: 

o No comments. / 
!ili"'"Comments. Letter Forwarded. Date: ..:=r::L.J(-"z..o~l-/L' <>=---------------
~Record Drawing (RD) 
1"f!. Construction Certification (CCe 
i7""Construction-Related (CR) 
o Site Issues (SI) 

o Other : --.------.-.~~------------------
/ Second Submission: :::S=..w_...,.,J....,~'9"\4-t-"'+'-1,r«U2""""~""JJ-------------------

o Re•nspection (if necessary): ..!~~'-..!,\ _______________ -:----:-------

~ Acceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release. 
u Complete "Surety Request Form". 
r/ Check/Clean active file of any remaining material and finish "As-Built" file. 
r;/' Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
u Copy Final Inspection Report into County BMP Inspection Program file. 
o Obtain Digital Photographs of BMP and save into County BMP Inventory. 
v" Request mylar/reproducible from As-Built plan preparer. 
<;;;I" Complete "As-built Tracking Log". 
l] Last check of BMP Access Database (County BMP Inventory). 
o Add BMP to JCC Hydrology & Hydraulic database (optional) . 

.,.q., Add BMP to Municipal BMP list (if a County-owned facility) 
c Add BMP to PRIDE BMP ratings database. 

Final Sign-Off 

t~.r~)\~ ~ 
Inspector: _;__~'---.;,.''-.-\._,i--. ~· .---=----------

Chief Engineer:lUJ 

*** See separate checklist, if needed. 

Date: 

Date: 

t{;z_( ( t I 

@fo 

DC018_ANDERSONS_CORNER_ANIMAL_HOSPITAL - 007



• 

James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23~10(4), BMP's shall be designed and constructed in accordance with the manual entitled 
James City County Guidelines for Design and Construction of Storm water Management BMP's. 
Erosion and sediment control policy and approved plans generally require that at the completion of 
the project and prior to release of surety, an "as~built" plan prepared by a registered Professional 
Engineer or Certified Land Surveyor must be provided for the drainage system for the project, 
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving 
the construction of an impounding structure or dam embankment, certification is required by a 
Professional Engineer who has inspected the structure during its construction. Currently there are 
over 20 water quality type BMP's accepted by the County.) 

Section 1 -Site Information: 

Project Name: 
Structure/BMP Name: 

Ander~-~D'ler Animal Ho_9p_ital_ ________________ _ 

r.-. ~re>... ·l)V\ !3'~~---------------------
Project Location: 
BMP Location: 
County Plan No.: 

Project Type: 

_.B..3.91 Ricbnpnd~~-JZA__.23.16.8. ______________ _ 

__ N.__j._J-11 1 r,o8, 0 E II 1 ~4-+-~£1....~----------------•-z.-1 - rz .. z_ -SP~21~o~ _---1..:____ ------ -----

0 Residential 

Xt<i:ommercial 

0 Institutional 
0 Public 

0 Business 

0 Office 
0 Industrial 
0 Roadway 

0 Other-----------· 

Tax Map/Parcel No.: _ _1Z..4:Q /p_Q_l?Qj_ _____ _ 
BMP ID Code (if known):-~~---

--~~-----~~~~---
-~~~-1----~-------
--~':1-~------------

Zoning District:: 
Land Use: 
Site Area (sf or acres): 

Brief Description of Stormwater Management/BMP Facility: 

Nearest Visible Landmark to SWM/BMP Facility: ______ _ 

Nearest Vet)(Cal Ground Control (if known): 
GfJCC Geodetic Ground Control 0 USGS 0 Temporary 0 Arbitrary 0 Other 
Station Number or Name: _:?z_o-z... _________________________ _ 
Datum or Reference Elevation: ~-D.-~ Z..':L_ ____________________ _ 
Control Description: Go'iPXIA&MMM.± d l~----------- _____ _ 
Control Location from Subject Facility:_ 0, '5 ~ l-es I'll> r-:b_-'l.Q._..\l.?_G_.o-+_c_.lt{.lll...-f_.o...J:L __ 
-~__L_?O -Cor \.I IMI \illS io :?-hl:b'o" 32Z.::: ___________ _ 

Page I of 16 
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Section 2- Stormwater Management I BMP Facility Construction Information; 

?reConstruction Meeting Held for Construction of SWM/BMP Facility: 0 Yes 0 No CXUnknown 
Approx. Construction Start Date for SWMIBMP Facility: _MAJ:c;:h :2002 
Facility Monitored by County Representative during Construction: 0 Yes CJ No fMJnknown 

Name of Site Work Contractor Who Constructed Facility: -C&V.id A. Nice Eui-lder-sr Inc. 
Name of Professional Firm Who Routinely Monitored Construction: -----------------------
Date of Completion for SWM/BMP Facility: August..~2~0uu0~2'-----
Date of Record Drawing/Construction Certification Submittal: 

(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the 
completion of Stormwater Management and/or BMP facility construction. Record Drawings and 
Construction Certifications must be reviewed and approved by the James City County Environmental 
Division prior to final inspection, acceptance and bond or surety release.) 

Section 3 -Owner I Designer I Contractor Information: 

Owner/Developer: 

Design Professional: 

BMP Contractor: 

(Note: Site Owner or Applicant responsible for development of the project.) 

Name: David .A.._.Nice J3uj lders, Inc. 
Mailing Address; 4571 Ware Creek !bad 

1 
Wj 11 iamsburg, -VA--23l.88 

Business Phone: _L5]__56£_.J.Q3.2_ ___ _ Fax: _].52_.566. 4686 
Contact Person: Ari\Y KesSler Title: Project .Engineer__ 

(Note: Professional Engineer or Certified Land Surveyor responsible for the design and 
preparation of plans and specifications for the Stormwater Management I BMP facility.) 

Firm Name: DJG, Inc 
Mailing Address: _449 MciawS Cjrcle., Will jamsbt1rg,._.YA__23185.._ 

Business Phone: 757 253_Q61J. ____________________ _ 
Fax: _______ 'Z5]__~.3_ 2319 
Responsible Plan Preparer: \:::e,\1\j\1$-\'h M. ?4-twA,y-t 
Title: i?, €. 
Plan Name: --~M£!zoM.. Ct,~~ ~(Mal \k.5f2LD=--=----== 
Firm's Project No. 'lo(:,oB 10=----
Pian Date: fl-/1 z..lz.ool 
Sheet No.'s Applicable to SWM/BM~ Facility: n_ I _C ~I ____ I _____ I ____ _ 

(Note: Site Work Contractor directly responsible for construction of the Storm water 
Management I BMP facility.) 

Name: David A Nice &1ilders, Inc. 
Mailing Address: ----451l Ware ~ ~--Wi~,.-VA--~98 

Business Phone: -----252.56.6-.3032-------------------
Fax: 251 566 4686.----------------------
Contact Person: --..1\my Kessler 
Site Foreman/Supervisor: Wi 1 1 i am Afperson or Chris. Nice 
Specialty Subcontractors & Purpose (for BMP Construction Only): 

Page 2 of 16 
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Section 4- Professional Certifications: 

Certifying Professionals: (Note: A Registered Professional Engineer or Certified Land Surveyor is responsible for 
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the 
drainage system for the project including any Stormwater Management!BMP Facilities. 
A Registered Professional Engineer is responsible for the inspection, monitoring and 
certification ofStormwater Management I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

I hereby certify to the best of my knowledge 
and belief that this record drawing represents the actual 
condition of the Storm water Management I BMP 
facility. The facility appears to conform with the 
provisions of the approved design plan, specifications 
and stormwater management plan, except as specifically 
noted. 

{/~ __ (Seal) 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

Firm Name: t7.S'bt • ~~ 
Mailing Address: -~~~s .U.~~~ 

l.t,IL\1 ~ltl.lla;-~3J..8.£ 
Business Phone: _1S1 2.h?_Qi:!_1;i _________ _ 
Fax: 1'71 v; ~"Z?.l1_ __________ _ 

Name: D4!rq~ J .:_ D~~~~-------
Titl• _ !pi __ 
Signature: 
Date: "'Zl-liJ_ 

I hereby certify to the best of my knowledge 
and belief that this Stormwater Management!BMP 
facility was monitored and constructed in 
accordance with the provisions of the approved 
design plan, specifications and stormwater 
management plan, except as specifically 
noted. 

Virginia Registered 
Professional Engineer 

Page 3 of 16 
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PreConstruction Meeting- Provides an opportunity to review SWM I BMP facility construction, 
maintenance and operation plans and address any questions regarding construction and/or 
monitoring of the structure. The design engineer, certifying professionals (if different), 
Owner/ Applicant, Contractor 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 Control preconstruction 
meetings held for the project. 

A fully completed STORM WATER MANAGEMENT I BMP FACILITIES, RECORD 
DRAWING and CONSTRUCTION CERTIFICATION FORM and RECORD DRAWING 
CHECKLIST. All appiica_bl'e s~ctions shall be completed in their entirety and certification 
statements signed ~~d seaied by the registered professional responsible for individual record 

· drawing and/or construction certification. 

q 1/.-)(' Th~ Re:ord Drawing shall be prepared by a Registered Professional Engineer or Certified Land 
f'• ~urveyor for the drainage system of the project including any Best Management Practices. 

V'. Construction Certification. Construction ofStormwater Management I BMP facilities which 
contain impoundments, embankments and related engineered appurtenances including sub grade 
preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, cutoffs, 
toe drains, hydraulic flow control structures, etc. shall be visually observed and monitored by a 
Registered Professional Engineer or his/her authorized representative. The Engineer must certify 
that the structure, embankment and associated appurtenances were built in accordance with the 
approved design plan, specifications and stormwater management plan and standard accepted 
construction 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 construction material or installation documentation may be required by the 
Environmental Division to substantiate the certification, if specifically requested. The Engineer 
shall have the authority and responsibility to make minor changes to the approved plan, in 
coordination with the assigned County inspector, in order to compensate for unsafe or unusual 
conditions encountered during construction such as those related to bedrock, soils, groundwater, 
topography, etc. as long as changes do not adversely affect the integrity of the structure(s). Major 
changes to the approved design plan or structure must be reviewed and approved by the original 
design professional and the James City County Environmental Division. 

0 Record Drawing and Construction Certifications are required within thirty (30) days of the 
• ('. f>c ~completion of Storm water Management I BMP facility construction. Submittals must be reviewed 

~\ 1-"' and accepted by James City County Environmental Division prior to final inspection, acceptance 
tJ-t- and bond/surety release. 

Dual Purpose Facilities -Completion of construction also includes an interim stage for 
Storm water Management I BMP facilities which serve dual purpose as temporary sediment basins 
during construction and as permanent stormwater management I BMP facilities following 
construction, once development and stabilization are substantially complete. For these dual 
purpose facitities, construction certification is required once the temporary sediment basin phase of 
construction is complete. Final record drawing and construction certification of additional 
permanent components is required once permanent facility construction is complete. 

Interim Construction Certification is required for those dual purpose embankment-type facilities 
that are generally ten ( 1 0) feet or greater in dam height(*) and may not be converted, modified or 

·begin'function as a permanent SWM I BMP structure for a period generally ranging from six (6) to 
eighteen (18) months or more from issuance of a Land Disturbance permit for construction. 

Page 4 of 16 
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0 

0 

0 

Interim or final record drawing and construction certifications are not required for temporary 
sediment basins which are designed and constructed in accordance with current minimum 
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment 
Control Handbook (VESCH}; have a temporary service life of less than eighteen ( 18} months; and 
will be removed completely once associated disturbed areas are stabilized, unless a distinct hazard 
to the public's health, safety and welfare is determined by the Environmental Division due to the 
size or presence of the structure 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 embankment to the top of the 
embankment structure in accordance with 4V ACS0-20-30, Virginia Impoundment Structure 
Regulations and the Virginia Dam Safety Program.) 

Record Drawings shall provide, at a minimum, all information as shown within these requirements 
and the attached RECORD DRAWING CHECKLIST specific to the type ofSWM/BMP facility 
being 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 
Guidelines for Design and Construction of Storm water Management BMP 's manual for a 
complete list of acceptable BMP 's. Currently there are over 20 acceptable water quality type 
BMP's accepted by the County.) 

Record Drawings shall consist of blue/black 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 I BMP facility. The set 
shall indicate "RECORD DRAWING " in large text in the lower right hand corner of each sheet 
with record elevations, dimensions and data drawn in a clearly annotated format and/or boxed 
beside design values. Approved design plan values, dimensions and data shall 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 except where higher accuracy is 
needed to show positive drainage. Certification statements as shown in Section 4 of the Record 
Drawing and Construction Certification Form, or similar forms 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. 

ubmission Requirements. Initial and subsequent submissions for review shall consist of a 
inimum of one (I} blue/black line set for record drawings and one copy of the construction 

ertification documents with appropriate transmittal. Under certain circumstances, it is understood 
that the record drawing and construction certification submissions may be performed by different 
professional firms. Therefore, record drawing submission may be in advance of construction 
certification or vice versa. Upon approval and prior to release of bond/surety, final submission 
shall include one (I) reproducible set of the record drawings, one (I) blue/black line set of the 
record drawings and one (I) copy of the construction certification. 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 electronic file format such as *.dxf, *.dwg, etc. or in a standard scanned and readable 
format. The electronic file requirement can be discussed and coordinated with Environmental 
Division staff at the time of final submission. 
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STORMWATER MANAGEMENT I BMP FACI.LITlES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

I. ethods and Presentation: (Required for all Stormwater Management I BMP facilities.) 

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. 

_ ~-;...J: Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage. 

~~ 3. P, -..yAII plan sheets labeled with "RECORD DRAWING" in large text in lower right hand corner 
(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 status. bl~ 4. 

L s,Jl..~ All plan sheets have certification statements and certifying professional's signature and seal. 

II. Minimum Standards: (Required.for all Stormwater Management I BMP facilities. as applicable.) 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

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

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

Profile or elevations along top or berm of the facility. At a minimum, 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 
verify permanent pool and design storage volumes were met or were reasonably close to the 
approved design. Evaluation of as-built grading, contours, spot elevations, or cross-sections, may 
be necessary by the professional to ensure 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 may require regrading by the 
Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved 
design water surface elevations, discharges or freeboard were closely maintained. 

Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at 
least I 00 ft. downstream of the pipe outlet or to recorded site property line, whichever is closer. 
Proper correlation is required between principal spillway (control structure) crest, emergency 
spillway crest, 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 design depth. 

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

Elevation of the principal spillway crest or outlet crest of the structure. 
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~d~ 9. 

PfR 10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

~ 18. 

;J/11- 19. 

20. t---- 21. 

22. 

Primary control structure (riser) diameter or dimensions. height. type of material and base si~c. 
Indicate provisions for access that are present such as steps, ladders, etc. 

Dimensions, locations and elevations of outlet orifices, weirs, slots and drains. 

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

Type, location, size and number of anti-seep collars or documentation of other methods utilized for 
seepage control. May need to obtain this Information during construction. 

Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom. 
May need to obtain this information during construction. 

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

Outlet barrel diameter, length, slope, type and thickness class of material and type of flared end 
sections, headwall or endwall. 

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

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

Maintenance plan taken from approved design plan transposed onto record drawing set. 

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris. 

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

Any other information formally requested by the Environmental Division specific to the 
constructed SWM/BMP facility. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

III. 

Ji(-11 

Group A- Wet Ponds (Includes A-1 Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds. ) 

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

A2. Principal spillway consists of reinforced concrete pipe with 0-Ring gaskets for watertight joint 
construction. 

A3. Sediment fore bays or pretreatment 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 maximum 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 future sediment 
monitoring purposes. 

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

A 7. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal pool 
edge and/or an aquatic bench extending a minimum of I 0 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 may be waived if pond side slopes are no steeper 
than 4H:l V). 

AS. No trees are present within a zone 15 feet around the embankment toe and 25 feet from the 
principal spillway structure. 

A9. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility. 

A I 0. Low flow orifice has a non-clogging mechanism. 

A I I. A pond drain pipe with valve was provided. 

A 12. Pond side slopes are not steeper than 3H: IV, unless approved plan allowed for steeper slope. 

A 13. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall 
hazard. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

IV. Group B- Wetlands (Includes B-1 Shallow Marsh; B-2 Ext Det Shallow Wetlands: 8-3 Pond 
Wetland System and B-4 Pocket Wetland) 

8 I. Same requirements as Group A Wet Ponds. 

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

83. M icropool provided at or around outlet from BMP (generally 3 to 6ft. deep). 

84. Wetland type 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 clumps. 

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

86. No more than one-half (!h) of the wetland surface area is planted. 

B 7. Topsoil or wetland mulch provided to suppon vigorous growth of wetland plants. 

88. Planting zones staked or flagged in field and locations subsequently established by appropriate 
field surveying methods for record drawing presentation. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

v. Group C - Infiltration Practices (Includes C-1 Infiltration Trench; C-2 Infiltration Trench: 
C-3 Infiltration Basin; and C-4 Infiltration Basin) 

C I. 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. Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment 
devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass 
channels, plunge pools or other acceptable measures. 

__ /_ C4. 

__ L' C5. 

_/ C6. 

__ L C7. 

/c9. 
7ciO. 

__ .,(" Cll. 

_/ct2. 

/CI3. 

4-c--, Cl4. 

Three (3) or more of the following pretreatment devices provided to protect long term integrity of 
structure: grass channel; srass filter stri~ bottom sand layer; upper filter fabric layer; use of 

~bed ~a;k;;gzt ~e~~ 
Sides of infiltration practice lined with filter fabric. 

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

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

Minimum one hundred (I 00) foot separation horizontally from any known water supply well and 
minimum one hundred (I 00) foot separation upslope from any building. 

Minimum twenty-five (25) foot separation down gradient from any structure. 

Stormwater outfalls provided for overflow associated with larger design storms. 

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

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

Observation well provided. 

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

tlt\<?~~V\ 
Ow~ AA~ 

iS 
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STORMWATER MANAGEMENT I BMP F ACILITJES 
RECORD ORA WING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VI. Group D- Filtering Systems (Includes D-1 Bioretention Cells; D-2 Surface Sand Filters: D-3 
Underground Sand Filters; D-4 Perimeter Sand Filters; D-5 Organic 
Filters; and D-6 Pocket Sand Filters) 

0 I. All requirements of Section II, Minimum Standards, apply to Group 0 facilities. 

02. Sediment pretreatment devices provided. 

03. For 0-1 B MPs (Bioretention Cells), pretreatment consisting of a grass filter strip below level 
spreader (deflector); a gravel diaphragm; and mulch and planting soil layers were provided. 

04. For 0-1 BMPs (Bioretention Cells), plantings consist of native 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 inflow locations; and trees are located around 
facility perimeter. 

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

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

07. Filtering system is off-line from storm drainage conveyance system. 

08. Overflow outlet has adequate erosion protection. 

09. Deflector, diversion, flow splitter or regulator structure provided to divert the water quality volume 
to the filtering structure. 

D I 0. Minimum four ( 4) inch perforated underdrain provided in a clean aggregate envelope layer beneath 
the facility. 

D I I. Minimum fifty (50) foot separation from any slope fifteen ( 15) percent or greater. Minimum one 
hundred (I 00) foot separation horizontally from any known water supply well. Minimum one 
hundred (I 00) foot separation upslope and twenty-five (25) foot separation downslope from any 
building. 

D 12. Stabilization and acceptable vegetative cover established over contributing drainage area prior to 
conveyance of storm water to the facility. 

D 13. No visual signs of erosion or channel degradation immediately downstream of facility. 

D 14. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
AS-BUlL T PLAN CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VII. ~G"'r'-'o"'u,_p.._,E"'-'-'--O~p"'e~n~C~h~a~n!!.!n~e~l!.-'S~y:J.2.st~e~m!2:!s:..__1( Includes E-1 Wet Swales (Check Dams): E-2 Dry Swales; and 
E-3 Biofilters) 

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

E2. Open channel system has constructed longitudinal slope of less than four (4) percent. 

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

E4. Open channel side slopes are no steeper than 2H:I Vat any location. Preferred channel sideslope 
is 3H: IV or flatter. 

E5. No visual signs ofponding are present at any location in the open channel system, except at rock 
check dam locations for E-1 systems (Wet Swales). 

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

E7. Treated timber or rock check dams provided as pretreatment devices for the open channel system. 

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

E9. 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. 

E I 0. Open channel system areas with grass covers higher than four (4) to six (6) inches were properly 
mowed. 

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

E12. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function 
of the facility are anticipated. 

E 13. For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location. 

E 14. For E-3 BMPs (Biofilters), sideslopes are 3H: IV maximum at any location. 

E 15. For E-3 BMPs (Biofilters), 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 channel is approximately equivalent to the 
constructed roadway length. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VIII. 

nh 
Group F - Extended Dry Detention (Includes F-1 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 bottom 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 streams.) 

F4. Forebay provided approximately 20ft. upstream 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 0-Ring 
gaskets for watertight joint construction. 

F7. Mini-barrel and riser, if used, contains a removable trash 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 utilized and a small, cage type external trash rack. 

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

F I 0. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation. 

F I I. Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

F 12. Stilling basin or standard outlet protection provided at principal spillway outlet. 

F 13. Adequate, direct access provided to the facility. Access corridor to facility is at least ten (I 0) 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. 

Fl4. No visual signs of undercutting of timber walls or clogging of the low orifice were present. 

F 15. No visual signs of erosion or channel degradation immediately downstream of facility. 

Fl6. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function 
of the facility are anticipated. 
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STORMWATER MANAGEMENT I BMP FACILITlES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

IXJ 
_rip~ 

Group G - Open Spaces (Includes All Open Space Types G-1; G-1; and G-3) 

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

G2. Constructed impervious 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 James 
City County Chesapeake Bay Preservation Ordinance. 

G3. Dedicated open space areas are in undisturbed common areas, conservation easements or are 
protected by other enforceable instruments that ensures perpetual protection. 

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

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

G6. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or 
graded). 
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STORMWATER MANAGEMENT I BMP FACfLITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable fY.M Not Applicable Inc Incomplete) 

X. Storm Drainage Systems (Associated witb BMP's Only) 

!'/11_ 

(Includes all incidental stormwater drainage conveyance systems associated with SWMIBMP.faci/ities 
such as onsite or o.ffsite storm drains, open channels, inlets, manholes, junctions. outlet protections, 
deflectors, etc. These facilities are external to the treatment function of, but are directly associated with 
drainage to and/or from a constructed SWMIBMP facility. The intent of this portion of the certification is 
to accurately identify the type and quantity of inflow or outflow points associated with the facility for future 
reference. The Professional may use his/her own discretion to determine inclusive facilities to meet the 
intent o.fthis section. As a general rule, storm drainage systems would include incidental facilities to the 
nearest access structure upslope or downslope from the normal physical limits of the facility or 800 feet of 
storm drainage conveyance system length, whichever is less.) 

SOl. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility. 0~ 
~~- SD3. 

SD4. 

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

•J 
~\j) 

XII. 

df1 
--f-

SD5. 

Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments. 

Class, length, width and depth of riprap and outlet protections or dimensions of special energy 
dissipation structures. 

Otber Systems (Includes any non-typical, specialty, manufactured or innovative storm water 
management!BMP practices or systems generally accepted for use as or in 
conjunction with other acceptable storm water management I BMP practices. 
Requires evidence of prior satisfactory industry use and prior Environmental 
Division approval, waiver or exception .) 

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

02. Certification 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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XIII. References 

STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD ORA WING CHECKLIST 

(The James City County Record Drawing and Construction Cert(fication Forms and 
Checklists for Storm water Management I BMP facilities were developed using the 
following sources and references. ) 

0 Baltimore County, Maryland Soil Conservation District, As-Built Stormwater Management Pond 
Checklist. 

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

0 James City County, Virginia, Stormwater Detention/Retention Basin Design Checklist and Erosion 
and Sediment Control and Stormwater Management Design Plan Checklists. 

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

0 Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin. 

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

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

0 Storm water Management Design Manual, NRCS Maryland Code No. 378. Pond Standards and 
Specifications. 

0 USEPA/Watershed Management Institute, Stormwater Management Inspection Forms. 

0 Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation & 
Recreation, 1997. 

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

0 Virginia Stormwater Management Handbook, 1999 edition, Virginia Department of Conservation 
and Recreation, Division of Soil and Water Conservation. 

File: Sharcd\SWMProg\BMP\Certif\RDCC _tillable. wpd 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manual entitled 
James City County Guidelines for Design and Construction of Stormwater Management BMP's. 
Erosion and sediment control policy and approved plans generally require that at the completion of 
the project and prior to release of surety, an "as-built" plan prepared by a registered Professional 
Engineer or Certified Land Surveyor must be provided for the drainage system for the project, 
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving 
the construction of an impounding structure or dam embankment, certification is required by a 
Professional Engineer who has inspected the structure during its construction. Currently there are 
over 20 water quality type BMP's accepted by the County. ) 

Section l -Site Information: 

Project Name: 
Structure/BMP Name: 

3il}'f?--{!t"rner!Tliral Ho~tgl __________________ _ 
__.:._\,~a _Q_ets •n 

Project Location: 
BMP Location: 
County Plan No.: 

Project Type: 

_..8.19.L..Bid:lm:m.d_.Road.,.__Toano, JlA_ 23168 __________ _ 
tJ "? l£011 f &08. 0 ~ I\ I "'tL~~ t_J_._?; ______________ _ 

_ _l?:_:_L_ - --'-~ -----

0 Residential 

XHtommercial 

0 Institutional 
0 Public 

0 Business 

0 Office 

0 Industrial 
0 Roadway 

0 Other-------------

Tax Map/Parcel No.: _ _lZ4Q...I_QQQg_j ______ _ 
BMP ID Code (if known): _ ____(,_:?.::-_____________ _ 
Zoning District:: 
Land Use: 
Site Area (sf or acres): 

=-~~1J:r--1k::¥jw== 
-~~L1-~------------

Brief Description of Stormwater Management/BMP Facility: 

Nearest Visible Landmark to SWM/BMP Facility: _____________________________ _ 

Nearest Ver~l Ground Control ( if known ): 
~CC Geodetic Ground Control 0 USGS 0 Temporary 0 Arbitrary 0 Other 

Station Number or Name: __ ~0~--------------·-----------------
Datum or Reference Elevation: ____ !IJ_~'fQ _ _14, 2~----------------------

~::::: ~==;~:~ '•\'i'''!",m,,_Q.~~~_j}_s_c;Q,J-~ -
_Q.n__~J.fJ.t, __ iQ __ ~~L~'I\0~-s · ~~-------
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Section 2- Storrnwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWM/BMP Facility: 0 Yes 0 No CXUnknown 

Approx. Construction Start Date for SWMIBMP Facility: -~---------------------
Facility Monitored by County Representative during Construction: 0 Yes 0 No f:XUnknown 

Name of Site Work Contractor Who Constructed Facility: -David A. Nice Bu.i-lder-sT--±ne.----
Name of Professional Firm Who Routinely Monitored Construction:-----------------------
Date of Completion for SWMIBMP Facility: August.-2000 
Date of Record Drawing/Construction Certification Submittal: ------------------------------

(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the 
completion of Stormwater Management and/or BMP facility construction. Record Drawings and 
Construction Certifications must be reviewed and approved by the James City County Environmental 
Division prior to final inspection, acceptance and bond or surety release.) 

Section 3 -Owner I Designer I Contractor Information: 

Owner/Developer: 

Design Professional: 

BMP Contractor: 

(Note: Site Owner or Applicant responsible for development of the project.) 

Name: David A.&-Nica..Buil.ders., Inc. 
Mailing Address: 4571 Ware Creek Bead 1 Wj 1 1 i.amsburg, -VA--23.1B8 

Business Phone: ...151......56.6_..3.03.2_ ____ _ Fax: _ _]ltl_~-~6_ ____ _ 
Contact Person: ____ KesSler Title: Project .Engineer_._ 

(Note: Professional Engineer or Certified Land Surveyor responsible/or the design and 
preparation of plans and specifications/or the Stormwater Management I BMP.facility.) 

Firm Name: DIG, Inc 
Mailing Address: __449 rtciawS._ _cj rcl e.., Will j amsb!]rg.,._.l!A._...2.1185._ 

Business Phone:_ 752_2_53__Q6ll 

Fax: _______ 'Z5.1._45.3__2_3_1..2__:---rr +----------
Responsible Plan Preparer: -~~\iA:h___L!_it __ ~l!r:J:::-_________ _ 

!::~~arne: __ -=_-__hUc:>a¥~~ ~t:M&\- ~LW 
Firm's Project No. _____ 1..1JbQtO lO --------------------
Plan Date:______ \ -z. 7... :L_ ________________ _ 
Sheet No. 's Applicable to SWM/BMP acility: ~? I _C1__ I ____ I _____ I ___ _ 

(Note: Site Work Contractor directly responsible for construction of the Stormwater 
Management I BMP facility.) 

Name: T);::)viil l\ Nice Builders, Inc. 
Mailing Address: --4S.1l~~--Wiit~.g-,--VA---2Jl88 

Business Phone: ----15:7-~..3.032..---------------------
Fax: 757--5.6.6..-46.8..6.-----------------------
Contact Person: __ -Amy Kessler ----------------
Site Foreman/Supervisor: Wj 11 jam AR;Erson or Cllr.is...Ni.ce _____ _ 
Specialty Subcontractors & Purpose (for BMP Construction Only): 
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Section 4- Professional Certifications: 

Certifying Professionals: (Note: A Registered Professional Engineer or Certified Land Surveyor is responsible for 
preparation of a Record Drawing, sometimes referred to as an As-Built plan, jar the 
drainage system for the project including any Storm water Management/8 MP Facilities. 
A Registered Prof"essional Engineer is responsible for the inspection, monitoring and 
certification ofStormwater Management I BMP facilities during its construction.) 

Record Drawing and Construdion Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

I hereby certify to the best of my knowledge 
and belief that this record drawing represents the actual 
condition of the Storm water Management I BMP 
facility. The facility appears to conform with the 
provisions of the approved design plan, specifications 
and stormwater management plan, except as specifically 
noted. 

f2ttL~ __ (Seal) 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

Firm Name: D:5'6:J._L~~- _
7

_ __ 

Mailing Address: -~-Wl~-Zd:~ 
--------!full~_hJI4,.V~2.16~ 
Business Phone: _1?.]~'2..2-t...&b_J:2_ ____ _ 
Fax: 7~.~~~~z~-~---------

Name: ~Ul]..- ::[_ 'D_lL_'Jru_~ 

::::::~, ~-----.-"1--
Date:_ ~----
I hereby certify to the best of my knowledge 
and belief that this Stormwater Management/BM P 
facility was monitored and constructed in 
accordance with the provisions of the approved 
design plan, specifications and stormwater 
management plan, except as specifically 
noted. 

_/2 .. ~ . .,,,) 
Virginia Registered 
Professional Engineer 
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Section 5 - ReJilrd Drawing and Construction Certification Requirements and Instructions: 

GY/ PreConstruction Meeting- Provides an opportunity to review SWM I BMP facility construction, 
maintenance and operation plans and address any questions regarding construction and/or 
monitoring of the structure. The design engineer, certifying professionals (if different), 
Owner/Applicant, Contractor 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 Control preconstruction 
meetings held for the project. 

0 A fully completed STORMWATER MANAGEMENT I BMP FACILITIES, RECORD 
DRAWING and CONSTRUCTION CERTIFICATION FORM and RECORD DRAWING 
CHECKLIST. All appiic~bte sections shall be completed in their entirety and certification 
statements signed ·a~d sealed by t)le 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 
~urveyor for the drainage system of the project including any Best Management Practices. 

# .. 
~ Construction Certification. Construction of Stormwater Management I BMP facilities which 

contain impoundments, embankments and related engineered appurtenances including subgrade 
preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, cutoffs, 
toe drains, hydraulic flow control structures, etc. shall be visually observed and monitored by a 
Registered Professional Engineer or his/her authorized representative. The Engineer must certify 
that the structure, embankment and associated appurtenances were built in accordance with the 
approved design plan, specifications and stormwater management plan and standard accepted 
construction practice and shall submit a written certification and/or drawings to the Environmental 
Division as required .. ~JL!!!9.£Qillllll&lllLI! .. test ~O.!~J.£QI'!FJ:~.!~.!~§,t reports, inspection reports, 
logs and other required construction material or installation documentation may be required by the 
Environmental Division to substantiate the certification, if specifically requested. The Engineer 
shall have the authority and responsibility to make minor changes to the approved plan, in 
coordination with the assigned County inspector, in order to compensate for unsafe or unusual 
conditions encountered during construction such as those related to bedrock, soils, groundwater, 
topography, etc. as long as changes do not adversely affect the integrity of the structure(s). Major 
changes to the approved design plan or structure must be reviewed and approved by the original 
design professional and the James City County Environmental Division. 

0 Record Drawing and Construction Certifications are required within thirty (30) days of the 
P" ~completion of Storm water Management I BMP facility construction. Submittals must be reviewed 

Jl.."" and accepted by James City County Environmental Division prior to final inspection, acceptance 
;; cy t, and bond/surety release. 
'_.,::7 

Dual Purpose Facilities -Completion of construction also includes an interim stage for 
Storm water Management I BMP facilities which serve dual purpose as temporary sediment basins 
during construction and as permanent stormwater management I BMP facilities following 
construction, once development and stabilization are substantially complete. For these dual 
purpose facilities, construction certification is required once the temporary sediment basin phase of 
construction is complete. Final record drawing and construction certification of additional 
permanent components is required once permanent facility construction is complete. 

Interim Construction Certification is required for those dual purpose embankment-type facilities 
that are generally ten (I 0) feet or greater in dam height(*) and may not be converted, modified or 

·begin 'function as a permanent SWM I BMP structure for a period generally ranging from six (6) to 
eighteen ( 18) months or more from issuance of a Land Disturbance permit for construction. 
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Interim or final record drawing and construction certifications are not required for temporary 
sediment basins which are designed and constructed in accordance with current minimum 
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment 
Control Handbook (VESCH); have a temporary service life of less than eighteen ( 18) months; and 
will be removed completely once associated disturbed areas are stabilized, unless a distinct hazard 
to the public's health, safety and welfare is determined by the Environmental Division due to the 
size or presence of the structure 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 embankment to the top of the 
embankment structure in accordance with 4VAC50-20-30, Virginia Impoundment Structure 
Regulations and the Virginia Dam Safety Program.) 

Record Drawings shall provide, at a minimum, all information as shown within these requirements 
and the attached RECORD DRAWING CHECKLIST specific to the type of SWM/BMP facility 
being 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 
Guidelines for Design and Construction of Storm water Management BMP 's manual for a 
complete list of acceptable BMP 's. Currently there are over 20 acceptable water quality type 
BMP's accepted by the County.) 

Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo, 
etc.) set of the approved storm water management plan including applicable plan views, profiles, 
sections, details, maintenance plans, etc. as related to the subject SWM I BMP facility. The set 
shall indicate "RECORD DRAWING" in large text in the lower right hand corner of each sheet 
with record elevations, dimensions and data drawn in a clearly annotated format and/or boxed 
beside design values. Approved design plan values, dimensions and data shall not be removed or 

1 erased. Drawing sheet revision blocks shall be modified as required to indicate record drawing 
\ status. Elevations to the nearest 0.1' are sufficiently accurate except where higher accuracy is 
,\.: ·.. needed to show positive drainage. Certification statements as shown in Section 4 of the Record 

Drawing and Construction Certification Form, or similar forms thereof, and professional 
~ signatures and seals, with dates matching that of the record drawing status in the revision or title 
1 block, are also required on all associated record drawing plans, prints or reproducibles. 

\ 
\ tub mission Requirements. Initial and subsequent submissions for review shall consist of a 
\ inimum of one (I) blue/black line set for record drawings and one copy of the construction 

",,_ VJ. ertification documents with appropriate transmittal. Under certain circumstances, it is understood 
"'Uthat the record drawing and construction certification submissions may be performed by different 

professional firms. Therefore, record drawing submission may be in advance of construction 
certification or vice versa. Upon approval and prior to release of bond/surety, final submission 
shall include one (I} reproducible set of the record drawings, one (I) blue/black line set of the 
record drawings and one (I) copy ofthe construction certification. 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 electronic file format such as *.dxf, *.dwg, etc. or in a standard scanned and readable 
format. The electronic file requirement can be discussed and coordinated with Environmental 
Division staff at the time of final submission. 

Page 5 of 16 

DC018_ANDERSONS_CORNER_ANIMAL_HOSPITAL - 028



STORMWATER MANAGEMENT I BMP FACI.LITlES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

I. Methods and Presentation: (Required for all Stormwater Management I BMP facilities.) 

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. 

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

plan sheets labeled with "RECORD DRAWING" in large text in lower right hand corner 
(Approved County Plan Number and BMP ID Code can be included if known). 

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

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

II. Minimum Standards: (Required/or all Storm water Management/ BMP facilities, as applicable.) 

I. 

2. 

L_ 3. 

4. 

5. 

6. 

7. 

8. 

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

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

Profile or elevations along top or berm of the facility. At a minimum, 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 
verify permanent pool and design storage volumes were met or were reasonably close to the 
approved design. Evaluation of as-built grading, contours, spot elevations, or cross-sections, may 
be necessary by the professional to ensure 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 may require regrading by the 
Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved 
design water surface elevations, discharges or freeboard were closely maintained. 

Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at 
least I 00 ft. downstream of the pipe outlet or to recorded site property line, whichever is closer. 
Proper correlation is required between principal spillway (control structure) crest, emergency 
spillway crest, 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 design depth. 

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

Elevation of the principal spillway crest or outlet crest of the structure. 
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pfil 10. 

II. 

12. 

13. 

14. 

15. 

t 16. 

17. 

-~ 18. 

;J/11- 19. 

l 20. 

21. 

22. 

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

Dimensions, locations and elevations of outlet orifices, weirs, slots and drains. 

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

Type, location, size and number of anti-seep collars or documentation of other methods utilized for 
seepage control. May need to obtain this Information during construction. 

Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom. 
May need to obtain this information during construction. 

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

Outlet barrel diameter, length, slope, type and thickness class of material and type of flared end 
sections, headwall or endwall. 

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

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

Maintenance plan taken from approved design plan transposed onto record drawing set. 

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris. 

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

Any other information formally requested by the Environmental Division specific to the 
constructed SWMIBMP facility. 
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STORM\\'ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

III. 

411 
Group A- Wet Ponds (Includes A-1 Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds. 

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

A2. Principal spillway consists of reinforced concrete pipe with 0-Ring gaskets for watertight joint 
construction. 

A3. Sediment forebays or pretreatment 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 maximum 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 future sediment 
monitoring purposes. 

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

A 7. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal pool 
edge and/or an aquatic bench extending a minimum of I 0 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 may be waived if pond side slopes are no steeper 
than 4H:IV). 

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

A9. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility. 

A I 0. Low flow orifice has a non-clogging mechanism. 

A I I. A pond drain pipe with valve was provided. 

A 12. Pond side slopes are not steeper than 3H: IV, unless approved plan allowed for steeper slope. 

A 13. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall 
hazard. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

IV. Group B- Wetlands (includes B-1 Shallow Marsh: B-2 Ext Det Shallow Wetlands: B-3 Pond 
Wetland System and B-4 Pocket Wetland) 

B I. Same requirements as Group A Wet Ponds. 

B2. Minimum 2: I length to width flow path provided across the facility. 

B3. M icropool provided at or around outlet from BMP (generally 3 to 6 ft. deep). 

84. Wetland type 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 clumps. 

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

86. No more than one-half ('A) of the wetland surface area is planted. 

B 7. Topsoil or wetland mulch provided to support vigorous growth of wetland plants. 

B8. Planting zones staked or flagged in field and locations subsequently established by appropriate 
field surveying methods for record drawing presentation. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

v. Group C - Infiltration Practices (Includes C-1 Infiltration Trench; C-2 Infiltration Trench; 
C-3 Infiltration Basin; and C-4 Infiltration Basin) 

/ 
-~ 

C I. 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. 

_Ml~ C3. 

I C4. 

__ L C5. 

_j_ C6. 

__ L C7. 

/cs. 
/c9. 
/cto. 

__ /cit. 
..:/ CI2. 

/Cl3. 

~C..! Cl4. 

Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment 
devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass 
channels, plunge pools or other acceptable measures. 

Three (3) or more of the following pretreatment devices provided to protect long term integrity of 
structure: ~rass channel; grass filter strie; bottom sand layer; upper filter fabric layer; use of 
washed .9aftlt fl!ll gFa"el a!!Slll§ato::. 

Vvot d;\::1 ~~~ 
Sides of infiltration practice lined with filter fabric. 

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

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

Minimum one hundred (100) foot separation horizontally from any known water supply well and 
minimum one hundred (I 00) foot separation upslope from any building. 

Minimum twenty-five (25) foot separation down gradient from any structure. 

Stormwater outfalls provided for overflow associated with larger design storms. 

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

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

Observation well provided. 

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

~til ~tJ Y1 'vtA.S• \VI \? IN ,·,-\'1-·q' r\ ~ uJ.. tv~ ) 
ilt\t7~{)Y\ ~~ ~U~~ ~Wt(S.SicZ>f\ ~ 
ov.k-1< ~" #\~ <-\v- ., ~ 1 n '3 t 5 AJ"tL , 
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STORMWA TER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VI. Group D- Filtering Systems (Includes D-1 Biorelention Cells: D-2 Surface Sand Filters; D-3 
Underground Sand Filters; D-4 Perimeter Sand Filters; D-5 Organic 
Filters; and D-6 Pocket Sand Filters) 

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

02. Sediment pretreatment devices provided. 

03. For D-1 BMPs (Bioretention Cells), pretreatment consisting of a grass filter strip below level 
spreader (deflector); a gravel diaphragm; and mulch and planting soil layers were provided. 

04. For D-1 BMPs (Bioretention Cells), plantings consist of native 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 inflow locations; and trees are located around 
facility perimeter. 

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

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

07. Filtering system is off-line from storm drainage conveyance system. 

08. Overflow outlet has adequate erosion protection. 

09. Deflector, diversion, flow splitter or regulator structure provided to divert the water quality volume 
to the filtering structure. 

D 10. Minimum four (4) inch perforated underdrain provided in a clean aggregate envelope layer beneath 
the facility. 

D II. Minimum fifty (50) foot separation from any slope fifteen (15) percent or greater. Minimum one 
hundred (I 00) foot separation horizontally from any known water supply well. Minimum one 
hundred ( 100) foot separation upslope and twenty-five (25) foot separation downslope from any 
building. 

012. Stabilization and acceptable vegetative cover established over contributing drainage area prior to 
conveyance of storm water to the facility. 

D 13. No visual signs of erosion or channel degradation immediately downstream of facility. 

0 I 4. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
AS-BUlL T PLAN CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VII. 

r~/lf ___ J_ 

-"G""'r'-'o""'u"'p"'-'E=----0=-p::.:e::..:n::.....:C=h=a:.on::.:n:=.:e::..:I:..;S~y""s"'te"'m=s'--_(, Includes E-1 Wet Swales (Check Dams): E-2 Dry Swales; and 
E-3 Biofilters) 

E I. All requirements of Section II, Minimum Standards, apply to GroupE facilities as applicable. 

E2. Open channel system has constructed longitudinal slope of less than four (4) percent. 

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

E4. Open channel side slopes are no steeper than 2H:I Vat any location. Preferred channel sides lope 
is 3 H: IV or flatter. 

E5. No visual signs ofponding are present at any location in the open channel system, except at rock 
check dam locations for E-1 systems (Wet Swales). 

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

E7. Treated timber or rock check dams provided as pretreatment devices for the open channel system. 

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

E9. 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. 

E I 0. Open channel system areas with grass covers higher than four (4) to six (6) inches were properly 
mowed. 

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

E 12. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function 
of the facility are anticipated. 

E 13. For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location. 

E 14. For E-3 BMPs (Biofilters), sideslopes are 3H: IV maximum at any location. 

E 15. For E-3 BMPs (Biofilters), the constructed channel slope is less than or equal to three (3) percent 
at any location. 

E 16. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the 
constructed roadway length. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD ORA WING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

Group F - Extended Dry Detention (Includes F-1 Timber Walls; and F-2 Dry Extended Detention 
with Forebay) 

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

F2. Basin bottom 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 streams.) 

F4. Forebay provided approximately 20ft. upstream 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 0-Ring 
gaskets for watertight joint construction. 

F7. Mini-barrel and riser, if used, contains a removable trash 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 utilized and a small, cage type external trash rack. 

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

F I 0. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation. 

F I I. Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

F12. Stilling 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. 

F 14. No visual signs of undercutting of timber walls or clogging of the low orifice were present. 

F 15. No visual signs of erosion or channel degradation immediately downstream of facility. 

F 16. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function 
of the facility are anticipated. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

IXJ 
-t{;A 

Group G - Open Spaces (includes All Open Space Types G-1; G-1; and G-3) 

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

G2. Constructed impervious 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 James 
City County Chesapeake Bay Preservation Ordinance. 

G3. Dedicated open space areas are in undisturbed common areas, conservation easements or are 
protected by other enforceable instruments that ensures perpetual protection. 

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

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

G6. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or 
graded). 
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STORMWATER MANAGEMENT I BMP FACfLITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

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

XII. 

(Includes all incidental stormwater drainage conveyance systems associated with SWMIBMP.facilities 
such as onsite or o.ffsite storm drains, open channels, inlets, manholes, junctions. outlet protections, 
deflectors, etc. These facilities are external to the treatment/unction of. but are directly associated with 
drainage to andlorfrom a constructed SWMIBMP facility. The intent of this portion of the certification is 
to accurately identify the type and quantity of inflow or outflow points associated with the facility for .fUture 
reference. The Professional may use his/her own discretion to determine inclusive facilities to meet the 
intent of this section. As a general rule, storm drainage systems would include incidental .facilities to the 
nearest access structure upslope or downslope from the normal physical limits of the facility or 800 feet of 
storm drainage conveyance system length, whichever is less.) 

SDI. 

SD2. 

SD3. 

SD4. 

SD5. 

All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

Horizontal location of all pipe and structures relative to the SWMIBMP facility. 

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

Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments. 

Class, length, width and depth of riprap and outlet protections or dimensions of special energy 
dissipation structures. 

Other Systems (Includes any non-typical, specialty. manufactured or innovative storm water 
management!BMP practices or systems generally accepted for use as or in 
conjunction with other acceptable storm water management I BMP practices. 
Requires evidence of prior satisfactory industry use and prior Environmental 
Division approval, waiver or exception .) 

01. 

02. 

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

Certification criteria to be determined on a case-by-case basis by the Environmental Division 
specific to the proposed SWMIBMP facility. 
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XIII. References 

STORM\\' ATER MANAGEMENT I BMP F ACILITlES 
RECORD ORA WING CHECKLIST 

(The James City County Record Drawing and Construction Cert!fication Forms and 
Checklists for Storm water Management I BMP facilities were developed using the 
following sources and references. ) 

0 Baltimore County, Maryland Soil Conservation District, As-Built Stormwater Management Pond 
Checklist. 

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

0 James City County, Virginia, Stormwater Detention/Retention Basin Design Checklist and Erosion 
and Sediment Control and Stormwater Management Design Plan Checklists. 

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

0 Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin. 

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

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

0 Stormwater Management Design Manual, NRCS Maryland Code No. 378, Pond Standards and 
Specifications. 

0 USEPA/Watershed Management Institute, Stormwater Management Inspection Forms. 

0 Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation & 
Recreation, 1997. 

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

0 Virginia Stormwater Management Handbook, 1999 edition, Virginia Department of Conservation 
and Recreation, Division of Soil and Water Conservation. 

File: SharediSWMProgiBMP\Certit\RDCC _tillable. wpd 
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THE SEDIMEIIIT TRAP IS 
REMOVED THE RUNOFF FILTERS 
THROUGH 52 UNEAL FEET OF 
GRASS FROM PARKING LOT 
AREA •. DISiURBED AREA SHALL 
BE STABIUZED 1\llli SOD AFltR 
REGRADING TO ElEVATION 109.0 
ANO PRIOR TO CONS!RUC110N 
OF TRENCH. 

-----1?' PEA GRAVEL FILTER LA '!til 

1\lTH WASHED 

STORMWATER MANAGEMENT NARRATII!E 

PROJECT D£SCRIPTION: THIS PROJECT IS THE CONSTRUCTION OF A 9,188 SF ANIMAL HOSPITAL 
BUILDING AND 34 SPACE PARKING LOT AND INSTALLATION OF A PRIVATE FORCE MAIN AND 
PRIVATE WATER LINE AT ANDERSON'S CORNER, JAMES CITY COUNTY, VIRGINIA. 

EXISTING DBA/NAG£: THE SITE TOPOGRAPHY DRAINS VIA OVERLAND FLOW AND EARTHEN SWALES 
TOWARDS AN RPA BUFFER, ADJACENT PROPERTIES, AND A VDOT RIGHT OF WAY DRAINAGE SWALE. 
TOPOGRAPHY IS MODERATELY TO STEEPLY SLOPED. THERE ARE NO CR/UCAL EROSION AREAS ON 
THE SITE. 

SfJ!IMENT TRAP: A TEMPORARY SEDIMENT TRAP TO BE UTILIZfJ! TO CONTROL SEDIMENT DURING 
CONSTRUC/ON SHALL BE PLACfJ! BETWEEN THE PLANNED LOCATION OF THE INFILTRATION TRENCH 
AND THE LOWER END OF THE PLANNED PARKING LOT. DO NOT DISTURB ANY AREA WITHIN 5 FEET 
OF PLANNED INFILTRATION TRENCH. 

STQRMWATER MANAGEMENT FAC!l/UES: 1 INFILTRATION TRENCH BMP-TYPE C-2, PROVIDES BOTH 
WATER QUALITY AND QUANTITY CONTROL FOR THE IMPERVIOUS AREAS AND ANIMAL EXERCISE YARD. 
APPROXIMATELY 1. 10 ACRE OF DEVELOPED LAND DRAINS V1A DOWN SPOUTS FROM THE ROOF 
GUTTERS, AND SHEET FLOW FROM THE PARKING LOT AND ANIMAL EXERCISE YARD TO THE 
INFILTRATION TRENCH. 

STORMWATER WILL FLOW THROUGH A 52' WIDE GRASS BUFFER BEFORE ENTERING THE INFILTRATION 
TRENCH PROVIDING WATER QUALITY AND QUANTITY. THE BMP HAS BEEN DESIGNED TO ENHANCE 
THE REMOVAL OF COLIFORM BACTERIA IN ACCORDANCE WITH POWHATAN CREEK STORMWA TER 
MASTER PLAN. /NFIL TRA TION TRENCH WILL NOT BE INSTALLED UNTIL A LEAST 90X OF THE SITE 
HAS BEEN STABILIZED AND THE 52' WIDE AREA BETWEEN THE PARKING AND THE INFRILTRA TION 
TRENCH IS AT FINAL GRADE AND SODDED TO IMMEDIATELY STABILIZE THE AREA. 

STQRMWATER DUALITY 8MP MAINTENANCE· 
1. MAINTENANCE OF THE BMP SHALL BE THE RESPONSIBILITY OF THE PROPERTY OWNER. PROPER 
MAINTENANCE WILL ENSURE THAT THE BMP CONTINUES TO FUNCTION AS DESIGNED, TO IMPROVE 
WATER QUALITY. INSPECTION IS TO INCLUDE THE OBSERVATION WELLS, PEA GRAVEL, TOP LAYER OF 
FILTER FABRIC, SHEET FLOWS, ANY OUTLET CHANNELS AND£ STABILIZATION MATTING. 

2. THE OWNER WILL INSPECT THE BMP STRUCTURE AFTER EACH SIGNIFICANT RAINFALL EVENT OR 
THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. A SIGNIFICANT RAINFALL FOR 
THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GUAGED RAINFALL WITHIN 24 HOUR 
PERIOD. ONCE PER YEAR (MORE OR LESS) A REPRESENTATIVE OF THE COUNTY MAY JOINTLY 
INSPECT THE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER WILL 
BE TAKEN TO ENSURE APPROPRIATE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS OR 
STRUCTURE SHALL BE MAKE AVAILABLE TO THE COUNTY UPON REQUEST. 

SCHEDUL EO BMP MAINTENANCE PRACTICES· 
1. GENERAL: 

A. CHECK OBSERVATION WELLS IMMEDIATELY AFTER A SIGNICICANT RAINFALL EVENT HAS CEASED 
OR ITS INTENSITY HAS SLOWED. IF THE TRENCH IS FULL OF STORMWA TER RUNOFF. WATER SHOULD 
BE WITHIN THE FILTER ZONE STONE AREAS. IF THE OVERFLOW CHANNEL IS CONVEYING RUNOFF 
AND THE WATER LEVEL IN THE TRENCH IS RELATIVELY LOW. IT IS LIKELY THAT THE SURFACE 
LAYERS OF THE FIL TERINC STONE OR THE FILTER FABRIC ARE CLOGGED. IF THIS CONDITION IS 
PRESENT, THE TOP LAYERS OF THE FILTERING STONE AND FILTER FABRIC SHOULD BE REPLACED 
WITH CLEAN MATERIAL. 

B. CHECK OBSERVATION WELLS 2 TO 3 DAYS FOLLOWING A SIGNICICANT RAINFALL EVENT. IF 
STORMWATER IS PRESENT IN THE BOTTOM OF THE WELLS, COMPLETE REPLACEMENT OF THE 
FILTERING STONE AND FILTER FABRIC IS NECESSRY. AL THOUGHT THE LOCA TIDN OF THE SEASONAL 
WATER TABLE SHOULD HAVE BEEN IDENTIFIED AS BELOW THE FACILITY DURING DESIGN, CARE 
SHOULD BE TAKEN TO ENSURE WATER PRESENT AT THE BOTTOM OF THE WELLS IS NOT DUE TO A 
HIGH GROUNDWATER TABLE RATHER THAN NON-OPERATON OF THE INFILTRATION SYSTEM. FOR 
EXAMPLE, IF THERE IS WATER IN THE OBSERVATION WELLS 48 HOURS FOLLOWING A RAINFALL 
EVENT IN THE SPRING APRIL-MAY, BUT NOT IN THE SUMMER JULY-AUGUST, THE SEASONAL HIGH 
WATER TABLE MAY BE HIGHER THAN ORIGINALLY ANT/CIPA TED. 

C. MANY FACTORS WILL AFFECT THE OPERATION OF AN INFILTRATION SYSTEM. ROUTINE 
INSPECTIONS AND MAINTENANCE SHOULD BE PERFORMED BY THE SAME ASSIGNED INDIVIDUAL IN 
ORDER TO ESTABLISH A BASELINE KNOWLEDGE OF HOW THE SYSTEM FUNCTIONS UNDER DIFFERENT 
SITE AND WEATHER CONDITIONS. 

D. RECORD KEEPING: THE OWNER SHALL KEEP REASONABLE, ACCURATE WRITTEN RECORDS OF 
INSPECTIONS PERFORMED FOR THE STRUCTURE. RECORDS SHALL DOCUMENT ROUTINE MAINTENANCE 
AND/OR REPAIRS PERFORMED. COPIES SHALL BE PROVIDED TO THE COUNTY UPON REQUEST. 

E. THE FACILITY SHALL NOT ACCEPT ADD/UONAL DRAINAGE OR BE MODIFIED IN ANY WAY WITHOUT 
PRIOR CONSENT OR APPROVED BY THE ENVIRONMENTAL OMS/ON OF JAMES CITY COUNTY. 

2. WEEKLY (DURING GROWING SEASON): INSPECT HEIGHT OF GRASS IN GRASS BUFFER TO MAINTAIN 
A HEIGHT OF 3 6 INCHES. MOW AS NEEDED, A MINIMUM OF TWICE A YEAR. INSPECT THE OUTFALL 
FOR BLOCKAGES AND REMOVE AS NECESSARY. 
3. MONTHLY: REMOVE DEBRIS AND TRASH. 
4 SPRING ANQ FALL: REPAIR BARE SPOTS IN VEGETATION AND REMOVE BRUSH, ROOTS AND 
ANIMAL BURROWS. 

AS NEEDED BMP MAINTENANCE PRACTICIES 
1. REGRADE ERODED AREAS AND STABILIZE. 
2. EUMINA TE ANY STAGNANT WATER TO PREVENT MOSQUITO BREEDING HABITAT. 
3. CONTROL OF WEEDS. 
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CIRCULAR PIPE BEDDING AND BACKFILL - METHOD 11A" 

STORMWATER MANAGEMENT NARRATIVE 
R£V. 7105 

1 101.01 

PROJECT QESCRIP]ON: THIS PROJECT IS THE CONSTRUCTION Of A 9.118 Sf ANIMAL HOSPITAL BUILDING AND 34 SPACE PARKING LOT AND INSTALLATION OF A PRIVATE FORCE MAIN AND PRIVATE 
WATER UNE AT ANDERSON'S CORNER. JAMES CITY COUNTY, VIRGINIA. 

EXIS]NG DRAINAGE:' lHE SITE TOPOGRAPHY DRAINS VIA OVERLAND FLOW AND EARTHEN SWALES TOWARDS AN RPA BUFFER. ADJACENT PROPERTIES, AND A VDOT RIGHT OF WAY DRAINAGE SWALE. 
TOPOGRAPHY IS MODERATELY TO STEEPLY SLOPED. THERE ARE NO CRITICAL EROSION AREAS ON THE SITE. 

SEDIMENT TRAP: A TEMPORARY SEDIMENT TRAP TO BE UTlUZED TO CONTROL SEDIMENT DURING CONSTRUCTION SHALL BE PLACED BElWEEN THE PLANNED LOCATION OF THE INFlLlRAllON TRENCH AND 
THE LOWER END OF THE PLANNED PARKING LOT. DO NOT DISlURB ANY AREA 'MTHIN 5 fEET OF PLANNED INFILTRATION TRENCH. 

STQRMWATER MANAGEMENT FACIUTIES: 1 INFILTRATION TRENCH BMP-TYPE C- 2, PROVIDES BOTH WATER QUAUlY AND QUANTITY CONTROL FOR THE IMPERVIOUS AREAS AND ANIMAL EXERCISE YARD. 
APPROXIMATELY 1.10 ACRE OF DEVELOPED LAND DRAINS VIA DOWN SPOUTS FROM THE ROOF GUTTERS, AND St-:EET FLOW FROM TiiE PARKING LOT AND ANIMAL EXERCISE YARD TO THE INFlLTRAllON 
TRENCH. 

STORMWATER 'MLL FLOW THROUGH A 52' WIDE GRASS BUFFER BEFORE ENTERING THE INFILTRATION TRENCH PROVIDING WATER QUAUTY AND QUANllTY. THE BMP HAS BEEN DESIGNED TO ENHANCE 
THE REMOVAL OF COUFORM BACTERIA IN ACCORDANCE WlTH THE POWHATAN CREEK STORMWATER MASTER PLAN. INFILTRATION TRENCH WILL NOT BE INSTAll£0 UNTIL AT LEAST 90% OF TI-lE stTE HAS 
BEEN STABILIZED AND TI-fE 5t WIDE AREA BElWEEN THE PARKING LOT AND THE INFllTRATION TRENCH IS AT FlNAL GRADE AND SODDED TO IMMEDIATELY STABIUZE THE AREA. 

SJORMWAJER OUALITY BMP MAINTENANCE: 

1. MAINTENANCE OF BMP SHALL BE THE RESPONSJBIUTY OF THE PROPERTY OWNER. PROPER MAINTENANCE WILl ENSURE THAT THE BMP CONTINUES TO FUNCTION AS DESIGNED, TO IMPROVE WATER 
QUAUTY. INSPECTION IS TO INCLUDE THE OBSERVATION WElLS, PEA GRAVEL, TOP LAYER OF FlLTER FABRIC, ~EET FLOWS, ANY OUTLET CHANNEL AND STABIUZATION MATTING. 

2. THE OWNER WIU.; INSPECT 1HE BMP SlRUCTUR.E AFTER EACH SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING DAY IF A WEEKEND OR HOUDAY OCCURS. A SIGNIFICANT RAINFALL FOR 
ntiS STRUClURE tS-DEFINEo. AS ONE (1) INCH OR MORE of. GAUGED RAINFAll WITHIN 24 HOUR PERIOD. ONCf PER YEAR (MORE OR LESS) A REPRESENTATlVE OF THE COUNTY MAY JOINllY INSPECT 
THE SlRUClURE. . APPROPRIATE ACTION, PERFORMED AT lHE COST OF 1HE OWNER WilL BE TAKEN TO ENSURE APPROPRIATE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS OR STRUCTURE SHALL 
BE MADE AVAilABlE TO THE COUNTY UPON REQUEST. . 

SCHEDULED BMP MAINJENANC£ PRACTICES: 

1. GENERAL: 
A. CHECK OBSERVATION WEllS IM.MEDlATELY AFTER A SIGNIFICANT RAINFALL EVENT HAS CEASED OR ITS INTENSITY HAS SLOWED. If THE TRENCH IS FULL OF STORMWATER RUNOFF, WATER SHOULD BE 
\\1THIN THE FILTER ZONE STONE AREAS. IF lHE OVERFlOW CHANNEL tS CONVEYING RUNOFF AND THE WATER LEVEL IN THE TRENCH IS RELATIVELY LOW. IT IS LIKELY THAT THE SURFACE LAYERS OF 
THE FlLTERING STONE OR THE FlLTER FABRIC AR£ CLOGGED. IF THIS CONDITION IS PRESENT, THE TOP LAYERS OF THE flLTERING STONE AND FlLTER FABRIC SHOUlD BE REPLACED WITH CLEAN 
MATERIAL 

B. CHECK OBSERVAnON WELLS 2 TO 3 DAYS FOLLOWING A stGNIFICANT RAINFALL EVENT. IF STORMWATER IS PRESENT IN THE BOTTOM OF THE WELLS. COMPLETE REPLACEMENT OF THE FILTERING 
STONE AND FlLTER FABRIC IS NECESSARY. ALTHOUGH THE LOCATION OF THE SEASONAL WATER TABLE SHOULD HAVE BEEN IDENTIFIED AS BELOW THE FACIUTY DURING DESIGN, CARE SHOULD BE 
TAKEN TO ENSURE WATER PRESENT A THE BOTTOM OF THE WELLS IS NOT DUE TO A HIGH GROUNDWATER TABLE RATHER THAN NON-OPERAllON OF THE INFlLTRATION SYSTEM. FOR EXAMPLE, IF 
TiiERE IS WATER IN THE OBSERVATION 'M:llS 48 HOURS FOLLOWING A RAINFALL EVENT IN THE SPRING APRIL-MAY, BUT NOT IN 11-iE SUMMER JULY-AUGUST, THE SEASONAL HIGH WATER TABLE MAY 
BE HIGHER THAN ORIGINALLY ANllCIPAl£0. 

C. MANY FACTORS WILL AFFECT THE OPERAllON Of AN INFlLTRATION SYSTEM. ROUllNE INSPECTIONS AND MAINTENANCE SHOULD BE PERfORMED BY lHE SAME ASSIGNED INDIVIDUAL IN ORDER TO 
ESTABLISH A BASEUNE KNOWLEDGE OF HOW THE SYSTEM FUNCTIONS UNDER DIFFERENT SITE AND WEATHER CONDillONS. 

D. RECORD KEEPING. THE OYMER SHALL KEEP REASONABL£, ACCURATE 'NRITlEN RECORDS OF INSPECTIONS PERFORMED FOR THE STRUCTURE. RECORDS SHALL DOCUMENT ROUTINE MAINTENANCE 
EGATE AND/OR REPAIRS PERFORMED. COPIES SHALL BE PROVIDED TO THE COUNTY UPON REQUEST. 

E. THE FACIUTY SHALL NOT ACCEPT ADDITIONAL DRAINAGE OR BE MODIFIED IN ANY WAY WITI-IOUT PRIOR CONSENT OR APPROVED BY THE ENVIRONMENTAL DIVISION Of JAMES CITY COUNTY. 

2. WEEKLY (PURIN<; GROWING SEASON): INSPECT HEIGHT OF GRASS IN GRASS BUFFER TO MAINTAIN A HEIGHT OF 3-6 INCHES. MOW AS NEEDED, A MINIMUM OF TWICE A YEAR. INSPECT THE OUTFALL 
FOR BLOCKAGES AND REMOVE AS NECESSAR~ 
3. MONJHLY; REMOVE DEBRIS AND TRASH 
4. SPRING AND FALL: REPAIR BARE SPOTS IN VEGETAllON AND REMOVE 
BRUSH, ROOTS AND ANIMAL BURROWS. . 

AS NEEDED BMP MAINTENANCE PRACDCES 
1. RE-GRADE ERODED AREAS AND STABILIZE 
2. EUMINATE ANY STAGNANT WATER TO PREVENT MOSQUITO BREEDING HABITAT 
3. CONlROL OF WEEDS =======-------. 
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James City and York Counties and the City of Williamsburg, Virginia 11 

minor soils include the moderately well drained lzagora 
soils on positions similar to those of the Slagle soils and 
small areas of well drained Caroline soils on high knolls. 
Areas of Urban land are along major highways and in the 
City of Williamsburg. 

About 40 perceot of the acreage has been cleared 
and is used for industry, housing developments, and 
farming. The wooded areas are military bases, private 
woodland, and cooperatively owned land. 

In most farmed areas, the soils are used for small 
grains, corn, soybeans, and pasture. Wetness, soil 
acidity, and the hazard of erosion are the main 
limitations in these areas. Overgrazing and grazing when 
the soils are wet are major concerns of pasture 
management. 

The soils in this unit are suited to trees, mostly oak, 
hickory, beech, sweetgum, and pine. Many reforested 
areas are in loblolly pines. Productivity is moderately 
high. Steep slopes and wetness restrict the use of 
logging equipment. Erosion on steep slopes is a hazard 
along logging roads and skid trails. 

The soils in this map unit are poorly suited to sanitary 
facilities and to community development. Wetness, 
shrink-swell potential, slope, and low strength are the 
main limitations. 

7. Emporia-Craven-Uchee 

Deep, well drained and moderately well drained soils that 
dominantly are loamy or clayey and are gently sloping to 
vel)' steep; on upland ridges and side slopes 

In this unit the landscape consists mostly of gently 
sloping upland ridges and sloping to very steep side 
slopes. Drainageways emptying into the York River 
generally have steeper side slopes than those emptying 
into the James or Chickahominy Rivers. Also, the ridges 
leading toward the York River are generally more narrow 
than those leading toward the James or Chickahominy. 
In most places, the soils are highly dissected by small 
streams and the ridges have benches. On most ridges, 
the slope ranges from 2 to 1 0 percent, and on side 
slopes it ranges from 1 0 to 50 percent. 

This map unit makes up about 27 percent of the land 
area. The unit is about 37 percent Emporia soils, 19 
percent Craven soils, 13 percent Uchee soils, and 31 
percent soils of minor extent. 

The Emporia soils are well drained and are gently 
sloping on ridges and strongly sloping to very steep on 
side slopes. They have a surface layer of dark grayish 
brown fine sandy loam. The subsoil is yellowish brown 
loam with mostly strong brown mottles in the upper part; 
yellowish brown, firm sandy clay loam with strong brown 
and gray mottles in the middle part; and mottled gray 
and brown firm sandy clay loam in the lower part. 

The Craven soils are moderately well drained soils that 
are on narrow to medium, gently sloping ridges and 
strongly sloping side slopes. They have a surface layer 

of dark grayish brown fine sandy loam. The subsoil is 
yellowish brown clay in the upper part and mottled, 
yellowish brown sandy clay loam in the lower part. 

The Uchee soils are well drained and are gently 
sloping and strongly sloping. Uchee soils are on narrow 
to medium ridges and side slopes. They have a surface 
layer of dark grayish brown loamy fine sand. The subsoil 
is strong brown sandy clay loam in the upper part and 
mottled, strong brown sandy clay loam and clay in the 
lower part. 

Of minor extent in this map unit are the well drained 
Kempsville and Suffolk soils on ·gently sloping ridges, the 
very poorly drained Johnston soils along drainageways, 
and the well drained Kenansville and Caroline soils and 
moderately well drained Slagle soils that are scattered 
throughout the unit. 

About 30 percent of the acreage has been cleared 
and is used for farming. The farmland is scattered 
throughout the unit. Also in this unit are urban areas, 
water reservoirs, and recreation facilities. Wooded areas 
include some military bases and parks in addition to 
privately owned land. 

The farmland consists of gently sloping soils that are 
used mostly for soybeans, corn, and small grains. A few 
areas of hay and pasture are in this unit. Soil acidity, low 
fertility, and the hazard of erosion are the main 
limitations to farming. Overgrazing and grazing when the 
soils are wet are major concerns of pasture 
management. 

The soils in this unit are suited to trees. The native 
climax forest is a mixture of hardwoods-oak, hickory, 
and beech; however, several large areas have been 
reforested with pines. Productivity is moderately high. 
Steep slopes restrict the use of logging equipment and 
cause erosion to be a hazard along logging roads and 
skid trails. 

The soils in this unit are moderately well suited to 
sanitary facilities and community development. Slopes, 
shrink-swell potential, and the seasonal high water table 
are the main limitations. 

8. Kempsville-Emporia-Suffolk 

Deep, well drained soils that dominantly are loamy and 
are gently sloping to vel)' steep; on upland ridges and 
sides/opes 

The landscape in this map unit consists mostly of 
broad, gently sloping upland ridges and sloping to very 
steep side slopes. This map unit is on the drainage 
divide between the York and James Rivers. The 
headwaters of creeks and streams that lead to the York 
River and to the James and Chickahominy Rivers are in 
this unit. The slope on most ridges ranges from 2 to 1 0 
percent, and on side slopes it ranges from 1 0 to 50 
percent. 

This map unit makes up about 1 0 percent of the land 
area. The unit is about 30 percent Kempsville soils, 28 
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percent Emporia soils, 1 B percent Suffolk soils, and 24 
percent soils of minor extent (fiQ. 5). 

The Kempsville soils are well drained and gently 
sloping soils on medium to broad ridges. They have a 
surface layer of dark grayish brown fine sandy loam. The 
subsoil is mostly yellowish brown and strong brown fine 
sandy loam and sandy clay loam in the upper part and 
mottled fine sandy loam and sandy clay loam in the 
lower part. 

The Emporia soils are well drained. They are on 
medium to narrow, gently sloping and strongly sloping 
ridges and moderately steep to very steep side slopes. 
They have a surface layer of dark grayish brown fine 
sandy loam. The subsoil is yellowish brown loam with 
mostly strong brown mottles in the upper part; yellowish 
brown, firm sandy clay loam with strong brown and gray 
mottles in the middle part; and mottled gray and brown, 
firm sandy clay loam in the lower part. 
Th~ Suffolk soils are well drained and are on broad, 

gently sloping ridges. They have a surface layer of very 
dark grayish brown fine sandy loam. The subsoil is 
mostly strong brown fine sandy loam and sandy clay 
loam. 

Of minor extent in this map unit are the well drained 
Kenansville, Norfolk, and Caroline soils on ridges, the 

\. 

" \ 

moderately well drained Slagle soils in slight 
depressions, the moderately well drained Craven and 
well drained Uchee soils on side slopes, and the very 
poorly drained Johnston soils along drainageways. 

About 50 percent of the acreage is used for farming. 
The farmland is scattered throughout the unit. Also, 
some areas are used for industry and community 
development. The wooded areas consist of mixed 
hardwoods and pine. 

The farmed areas are used mostly for soybeans, corn, 
and small grains. Some areas are used for pasture and 
hay. Soil acidity, low fertility, and the hazard of erosion 
are the main limitations to farming. Overgrazing and 
grazing when the soils are wet are the major concerns of 
pasture management. 

The soils in this unit are suited to trees. The native 
climax forest is mixed hardwoods; however, some areas 
have been reforested with loblolly pine. Productivity is 
moderately high. Steep slopes restrict the use of logging 
equipment and cause erosion to be a hazard along 
logging roads and skid trails. 

The soils in this unit are moderately well suited to 
sanitary facilities and community development. S!ope, 
the seasonal high perched water table, and restncted 
permeability are the main limitations. 

I 
I 
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Figure 5.-Pattem of soils and underlying material in the Kempsville-Emporia-Suffolk map unit. 
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t zone extends to a depth of 60 inches or more. The 
1 is low in organic matter content and natural fertility. 
anges from extremely acid through strongly acid, but 

reaction in the surface layer varies because of local 

t ing practices. A high perched water table is at a depth 
1 1/2 to 3 feet in winter and spring. 
In most areas this soil is in woodland. In a few areas it 

l
. cultivated, and in a few it is in pasture. 

This soil is well suited to cultivated crops. Crops 
spond well to lime and fertilizer, but the soil is wet and 

cold in spring, and wetness often interferes with tillage. 

l rainage helps to protect crops from damage caused by 
etness. Conservation tillage, using cover crops and 

grasses and legumes in the cropping system, and use of 

l
rop residue help to maintain organic matter content and 
lth, reduce surface crusting, increase water infiltration, 
nd reduce erosion. 
This soil is well suited to pasture and hay. Establishing 

End maintaining a mixture of grasses and legumes, using 
roper stocking rates, rotational grazing of pasture, 
eferred grazing, and use of lime and fertilizer help to 

increase the carrying capacity of pastures. Overgrazing 
• nd grazing when the soil is too wet cause compaction 
• of the surface layer and damage the stands of grasses 

and legumes. 
The potential for trees on this soil is high, especially 

l for loblolly pine, oak, and sweetgum. Seeds and 
seedlings grow well if competing vegetation is controlled. 
When the soil js wet, it is soft, thus limiting the use of 

I 
heavy timber equipment. 

The seasonal high water table and the low strength 
and slow permeability of the subsoil are the main 
limitations of the soil for community development. The 

I high water table and slow permeability of the subsoil limit 
the use of the soil as a building site or site for sanitary 
landfills or septic tank absorption fields and for most 
types of recreation. The low strength limits its use as a 

I subgrade material for roads and streets. 
This soil is in capability subclass lie. 

I 
30-State fine sandy loam. This soil is deep, nearly 

level, and well drained. It is on low-lying terraces. Areas 
range from about 3 to 25 acres. Slopes range from 0 to 
3 percent. 

I Typically, the surface layer of this soil is very dark 
grayis~ _brown fine sandy loam about 5 inches thick. The 
subso1l IS mostly dark yellowish brown fine sandy loam 
~nd dark _brown loam, clay loam, and sandy clay loam 47 

l mches th1ck. The substratum is dark brown fine sandy 
loam to a depth of at least 97 inches. 

Included with this soil in mapping are small areas of 
well ~rained Pamunkey soils, moderately well drained 

I Altavtsta, ~ogue, and T etotum soils, and somewhat 
P?Orly dr~1ned Augusta soils. The Pamunkey soils are in 
sh~htly ht~he_r ~reas, the Altavista, Dogue, and T etotum 

I S?lls are tn s1m1lar areas, and the Augusta soils are in 
slightly lower areas and in slight depressions throughout 

Soil Survey 

the unit. Included soils make up about 15 percent of the 
unit. 

The permeability of this State soil is moderate, and 
available water capacity is moderate. Surface runoff is 
medium. The erosion hazard is slight. The surface layer 
is friable and easily tilled throughout a wide range of 
moisture conditions. The subsoil has low shrink-swell 
potential. The root zone extends to a depth of 60 inches 
or more. The soil is low in organic matter content and 
natural fertility. It commonly is very strongly acid or 
strongly acid in the surface layer and subsoil, but 
reaction in the surface layer varies because of local 
liming practices. The substratum ranges from very 
strongly acid through medium acid. A high water table is 
at a depth of 4 to 6 feet in winter and spring. 

In most areas this soil is farmed, but in some areas it 
is in woodland. 

This soil is well suited to cultivated crops. Crops 
respond well to lime and fertilizer. Conservation tillage, 
using cover crops and grasses and legumes in the 
cropping system, and use of crop residue help to 
maintain organic matter content, reduce crusting, and 
increase water infiltration . 

This soil is well suited to pasture and hay crops . 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotational grazing 
of pasture, deferred grazing, and use of lime and 
fertilizer help to increase the carrying capacity of 
pastures. Overgrazing causes compaction of the surface 
layer and reduces the stands of grasses and legumes. 

The productivity for trees on this soil is very high, 
especially for loblolly pine, yellow-poplar, sweetgum, and 
oak. Seeds and seedlings grow well if competing 
vegetation is controlled. 

Moderate permeability and the seasonal high water 
table are the main limitations if the soil is used for 
community development. The moderate permeability may 
cause effluent to seep into the ground water and nearby 
streams if this soil is used for septic tank absorption 
fields or sanitary landfills. 

This soil is in class I. 

slopes. This soil is deep, gently sloping, and well , 
drained. It is in long, narrow areas on broad uplands and 
on side slopes next to drainageways. Areas range from 
about 3 to 50 acres. 

Typically, the surface layer of this soil is very dark 
grayish brown fine sandy loam about 4 inches thick. The 
subsurface layer is yellowish brown fine sandy loam 1 0 
inches thick. The subsoil is strong brown fine sandy loam 
and sandy clay loam 26 inches thick. The substratum is 
brown loamy fine sand to a depth of at least 64 inches. 

Included with this soil in mapping are small areas of 
well drained Emporia, Kempsville, and Kenansville soils 
and moderately well drained Slagle soils. The Kempsville 
and Kenansville soils are throughout the unit. The 
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Emporia and Slagle soils are in slightly lower areas or in 
,, . depressions. Included soils make up about 20 percent of 

I
;· the unit. 
l~(~ T~e permeability of _thi~ Suffolk soil is mode~ate, and 

:.Y;J available water cap~c1ty IS moderate. Surface runoff is 
'~J medium. The erosion hazard is moderate. The surface 

l f·l.· layer i_s friable an.~ easily tilled thr?ughout a wi~e range 
.. of mo1sture cond1t1ons. The subsoil has low shnnk-swell 

~.j: potential. The root zone extends to a depth of 60 inches 

1
,., or more. The soil is low in organic matter content and 
> natural fertility. It commonly ranges from extremely acid 
• through strongly acid in the surface layer and upper part ;:t', 

of the subsoil, but reaction in the surface layer varies 

1>···.·.••.. because of local liming practices. The lower part of the 
subsoil and the substratum range from extremely acid 

. . through medium acid. 
In most areas this soil is farmed, but in some it is in 

1~. woodland. 
This soil is well suited to cultivated crops. Crops 

;.·\ respond well to lime and fertilizer. Conservation tillage, 

1 ...
.. ·.. using cover crops and grasses and legumes in the 

cropping system, and use of crop residue help to 
maintain organic matter content, reduce crusting, 
increase water infiltration, and control erosion. 

I. · .·.•·· This soil is well suited to pasture and hay. Establishing 
and maintaining a mixture of grasses and legumes, using 
proper stocking rates, rotational grazing of pasture, 
deferred grazing, and use of lime and fertilizer help to 

I increase the carrying capacity of pastures. Overgrazing 
·· causes compaction of the surface layer and reduces the 

stands of grasses and legumes. 

I
. The productivity for trees on this soil is moderately 

high, especially for loblolly pine, Virginia pine, yellow
poplar, sweetgum, and oak. Seeds and seedlings grow 
well if competing vegetation is controlled. 

I The rapidly permeable substratum is the main 
limitation for community development. Because of the 
permeability, effluent can seep into ground water and 

I 
I 
I 
I 

nearby streams if the soil is used for septic tank 
absorption fields, sewage lagoons, or sanitary landfills. 

This soil is in lie. 

, nearly level, 
and moderately well drained. It is on low-lying terraces. 
Areas of this soil are commonly elongated, irregularly 
oval, or irregularly rectangular. They range from about 2 
to 15 acres. Slopes range from 0 to 2 percent. 

Typically, the surface layer of this soil is dark grayish 
brown silt loam about 5 inches thick. The subsurface 
layer is dark brown loam 5 inches thick. The subsoil is 
mostly yellowish brown silt loam, silty clay loam, clay 
loam, and loam 41 inches thick. It has gray mottles at a 
depth of more than 27 inches. The substratum is mottled 
yellowish brown, gray, and strong brown fine sandy loam 
to a depth of at least 65 inches. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Augusta and Newflat soils, 

poorly drained Chickahominy soils, and well drained 
State and Pamunkey soils. The Augusta, Chickahominy, 
and Newflat soils are in slight depressions, and the State 
and Pamunkey soils are in slightly higher areas 
throughout the unit. Included soils make up about 15 
percent of the unit. 

The permeability of this T etotum soil is moderate, and 
available water capacity is high. Surface runoff is slow. 
The erosion hazard is slight. The surface layer is friable 
and easily tilled throughout a wide range of moisture 
conditions. The subsoil has low shrink-swell potential. 
The root zone extends to a depth of 60 inches or more. 
The soil is low in organic matter content and natural 
fertility. It ranges from extremely acid through strongly 
acid, but reaction in the surface layer varies because of 
local liming practices. A high water table is at a depth of 
1 1/2 to 2 1/2 feet in winter and early in spring. 

In most areas this soil is farmed. ln. some areas it is in 
woodland, and in a few it is in pasture. 

This soil is well suited to cultivated crops. Crops 
respond well to lime and fertilizer. The soil is wet and 
cold early in spring. Drainage helps to alleviate spring 
wetness and protects crops from damage. Conservation 
tillage, using cover crops and grasses and legumes in 
the cropping system, and use of crop residue· help to 
maintain organic matter content and tilth, reduce 
crusting, and increase water infiltration. 

This soil is well suited to pasture and hay crops. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotational grazing 
of pasture, deferred grazing, and use of lime and 
fertilizer help to increase the carrying capacity of 
pastures. Overgrazing and grazing when the soil is wet 
cause compaction of the surface layer and damage the 
stands of grasses and legumes. 

The potential for trees on this soil is high, especially 
for loblolly pine, yellow-poplar, sweetgum, and oak. 
Seeds and seedlings grow well. The soil is soft when 
wet, thus limiting the use of heavy timber equipment. 

The seasonal high water table and the low strength of 
the soil are the main limitations for community 
development. The high water table limits use of the soil 
as a building site or a site for sanitary landfills or for 
septic tank absorption fields. The soil needs a suitable 
base material to provide enough strength and stability to 
support vehicular traffic. 

This soil is in capability subclass llw. 

33-Tomotley fine sandy loam. This soil is deep, 
nearly level, and poorly drained. It is on broad low-lying 
flats. Areas of this soil commonly are irregularly oval or 
rectangular. They range from about 3 to 100 acres. 
Slopes range from 0 to 2 percent. 

Typically, the surface layer of this soil is very dark 
grayish brown fine sandy loam about 4 inches thick. The 
subsurface layer is grayish brown fine sandy loam 4 
inches thick. The subsoil is mostly grayish brown fine 
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Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
(feterminations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 

·bedrock, soil wetness, depth to a seasonal high water 
·\able, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
.kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

. This information can be used to (1) evaluate the 
· potential of areas for residential, commercial, industrial, 

and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 

· .. · . septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 

.. topsoil; (7) plan drainage systems, irrigation systems, 
· ponds, terraces, and other structures for soil and water 

conservation; and (8) predict performance of proposed 
• small structures and pavements by comparing the 

performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 

i' , ::,:·Site Development 
· .. -. Table 9 shows the degree and kind of soil limitations 

1.. that affect shallow excavations, dwellings with and 
. without basements, small commercial buildings, local 

I 
I 
I 
I 

roads and streets, and lawns and landscaping. The 
limitations are considered slight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by a very firm dense 
layer; stone content; soil texture; and slope. The time of 
the year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to a cemented pan, and flooding affect the 
ease of excavation and construction. Landscaping and 
grading that require cuts and fills of more thim 5 to 6 
feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to a cemented pan, a high water table, 
flooding, and slope affect the ease of excavating and 
grading. Soil strength (as inferred from the engineering 
classification of the soil), shrink-swell potential, frost 
action potential, and depth to a high water table affect 
the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table; depth to a cemented pan, 
the available water capacity in the upper 40 inches, and 
the content of salts, sodium, and sulfidic materials affect 
plant growth. Flooding, wetness, slope, and the amount 
of sand, clay, or organic matter in the surface layer 
affect trafficability after vegetation is established. 

~anitary Facilities 
Table 1 0 shows the degree and the kind of soil 

limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and . 
limitations are minor and easily overcome; moderate 1f 

DC018_ANDERSONS_CORNER_ANIMAL_HOSPITAL - 051



.I 
I 
I 52 

I 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 

I are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

I 
Jab!e 1 O.,also shows the suitability of the soils for use 

as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 

I expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 

I 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 

I 
costly alteration. 

§Jtptic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 

I part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 

I 
Permeability, a high water table, depth to a cemented 
pan, and flooding affect absorption of the effluent. A 
cemented pan interferes with installation. 

Unsatisfactory performance of septic tank absorption 

I fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel is less than 4 feet below the 

I base of the absorption field, if slope is excessive, or if 
the water table is near the surface. There must be 
unsaturated soil material beneath the absorption field to 

I effectively filter the effluent. Many local ordinances 
require that this material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage white' aerobic bacteria decompose the solid 

I and liquid wastes. Lagoons should have a· nearly le>Jel 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 

I 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

I Igb!e 1 Q gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and; generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 

I ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 

I 
to a cemented pan, flooding, and content of organic 
matter. 

Soil Survey 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope and 
cemented pans can cause construction problems. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill-trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 1 0 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to a cemented pan, a high water 
table, slope, and flooding affect both types of landfill. 
Texture, highly organic layers, soil reaction, and content 
of salts affect trench type landfills. Unless otherwise 
stated, the ratings apply only to that part of the soil 
within a depth of about 6 feet. For deeper trenches, a 
limitation rated slight or moderate may not be valid. 
Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
a cemented pan or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 

Construction Materials 

Table 11 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
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< .:.. .• ~ .... ortoac: and site features that affect the removal of 
soil and its use as construction material. Normal 

minor processing, and other standard 
practices are assumed. Each soil is 

l'lvruuc::~tLcu to a depth of 5 or 6 feet. 
Roadfi/1 is soil material that is excavated in one place 

used in road embankments in another place. In this 
the soils are rated as a source of roadfill for low 

generally less than 6 feet high and less 
":,;,..,.., .... lrinn in design than higher embankments. 

The ratings are for the soil material below the surface 
to a depth of 5 or 6 feet. It is assumed that soil 
will be mixed during excavating and spreading. 
soils have layers of contrasting suitability within 

profile. The table showing engineering index 
· properties provides detailed information about each soil 

. This information can help determine the suitability 
each layer for use as roadfill. The performance of soil 

after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 

•. suitable material is a major consideration. The ease of 
· · is affected by a high water table and slope. 

well the soil performs in place after it has been 
compacted and drained is determined by its strength (as 
inferred from the engineering classification of the soil) 

· and shrink-swell potential. 
Soils rated good contain significant amounts of sand 

·or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
· and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 1 0. They have moderate 

• shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 11, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 

sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 

Water MaRagement 

.!flble 1 2 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees; and aquifer-fed 
ponds. The limitations are considered slight if soil 
properties and site features are generally favorable for . 
the indicated use and limitations are minor and are eas1ly 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
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construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, terraces and diversions, 
and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to permeable material. Excessive slope 
can affect the storage capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones, organic matter, or salts. A high water table 
affects the amount of usable material. It also affects 
trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface run.off and embankment ponds that 
impound water 3 feet or more above the original surface. 

Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and quality of the 
water as inferred from the salinity of the soil. The 
content of large stones affects the ease of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to a 
cemented pan or to other layers that affect the rate of 
water movement; permeability; depth to a high water 
table or depth of standing water if the soil is subject to 
ponding; slope; susceptibility to flooding; subsidence of 
organic layers; and potential frost action. Excavating and 
grading and the stability of ditchbanks are affected by 
depth to a cemented pan, large stones, slope, and the 
hazard of cutbanks caving. The productivity of the soil 
after drainage is adversely affected by extreme acidity or 
by toxic substances in the root zone, such as salts, 
sodium, or sulfur. Availability of drainage outlets is not 
considered in the ratings. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to a cemented pan affect the construction of 
terraces and diversions. A restricted rooting depth, a 
severe hazard of wind or water erosion, an excessively 
coarse texture, and restricted permeability adversely 
affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to a cemented pan 
affect the construction of grassed waterways. A hazard 
of wind erosion, low available water capacity, restricted 
rooting depth, toxic substances such as salts, and 
restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 

t ( 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atter~erg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 

Engineering Index Properties 

Table 13 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under "Soil series and their morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 

• · fraction of the soil that is less than 2 millimeters in 

' 

I 

diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
"gravelly." Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
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adopted by the American Association of State Highway 
and Transportation Officials ( 1). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A~1, A-2, and A~7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 1 0, 40, and 200 (USA Standard 
Series), have openings of4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 
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matter (up to 4 percent) and on soil structure seasonal high water table but can be drained. The first 
permeability. Values of K range from 0.05 to 0.69. letter applies to the drained condition of the soil and the 
higher the value the more susceptible the soil is to second letter to the undrained condition. 

and rill erosion by water. Flooding, the temporary inundation of an area, is 
t;;;rr•c:,rm factor T is an estimate of the maximum caused by overflowing streams, by runoff from adjacent 

annual rate of soil erosion by wind or water that slopes, or by tides. Water standing for short periods after 
without affecting crop productivity over a rainfall or snowmelt and water in swamps and marshes 
period. The rate is in tons per acre per year. fe not considered flooding . 

.n~--~~·"' matter is the plant and animal residue in the Table 15 gives the frequency and duration of flooding 
various stages of decomposition. ~ and the time of year when flooding is most likely. 

table 14, the estimated content of organic matter of Frequency, duration, and probable dates of occurrence 
plow layer is expressed as a percentage, by weight, are estimated. Frequency is expressed as none, rare, 

the soil material that is less than 2 millimeters in common, occasional, and frequent. None means that 

The content of organic matter of a soil can be 
or increased by returning crop residue to the 

. Organic matter affects the available water capacity, 
nfilt·r<>tinn rate, and tilth. It is a source of nitrogen and 

nutrients for crops. 

. ..:.::::::;.:.;~:!. gives estimates of various soil and water 
estimates are used in land use planning 

involves engineering considerations. 
Hydrologic soil groups are used to estimate runoff 

precipitation. Soils not protected by vegetation are 
.,.,.,j,.,.,.,.,-l to one of four groups. They are grouped 

·"'""nr·rlir•n to the intake of water when the soils are 
thoroughly wet and receive precipitation from long

;duration storms. 
The four hydrologic soil groups are: 
Group A. Soils having a high infiltration rate (low runoff 

. potential) when thoroughly wet. These consist mainly of 
. deep, well drained to excessively drained sands or 
· gravelly sands. These soils have a high rate of water 

· ·.transmission. 
Group B. Soils having a moderate infiltration rate when 

thorougffiy wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 

flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs, on the average, no more than once in 2 years; 
and frequent that it occurs on an average of more than 
once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more 
than 7 days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt,. or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

thoroughly wet. These consist chiefly of soils having a 
~·: .·· layer that impedes the downward movement of water or 

I
·<~ soils of moderately fine texture or fine texture. These 

-¥High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 15 are the depth to the seasonal 
high water table; the kind of water table-that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 15. 

. ! soils have a slow rate of water transmission. 
Group D. Soils having a very slow infiltration rate (high 

runoff potential) when thoroughly wet. These consist · 

1·. ··· chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 

I 
I 

soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Some soils in table 15 are assigned to two hydrologic 
soil groups. Dual grouping is used for soils that have a 

1f An apparent water table is a thick zone c:>f free water 
in the soil. It is indicated by the level at wh1ch water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 
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Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

..!Jil,pth to bedror;k is based on many soil borings and 
on observations during soil mapping. 

Risk of corrosion pertains to potential soil-induced 
electrochem•ca1"""5r chemical action that dissolves or ..J' 
weakens uncoated steel or concrete. The rate of ""1"' 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 

Soil Survey 

content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer . 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates ir. the saturation extract. 
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1-0 to 5 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam; moderate medium granular 
structure; friable, slightly sticky, slightly plastic; many 
coarse medium and fine roots; few tubular pores; 
few fine flakes of mica; strongly acid; clear smooth 
boundary. 

. 1-5 to 11 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; weak fine subangular blocky 
structure and moderate medium granular structure; 
friable, slightly sticky, slightly plastic; many fine 
medium and coarse roots; few tubular pores; few 
quartz pebbles; few krotovinas filled with A 1 
material; few fine flakes of mica; strongly acid; clear 
smooth boundary. 

821t-11 to 19 inches; dark brown (7.5YR 4/4) loam; 
moderate medium subangular blocky structure; 
friable, sticky, plastic; common fine and medium 
roots; few tubular pores; thin continuous clay films 
on faces of peds; few quartz pebbles; few 
krotovinas filled with A 1 material; few fine flakes of 
mica; strongly acid; clear smooth boundary. 

822t-19 to 33 inches; dark brown (7.5YR 4/4) clay 
loam; moderate medium subangular blocky 
structure; friable, sticky, plastic; common fine and 
medium roots; few tubular pores; thin continuous 
clay films on faces of peds; few quartz pebbles; few 
krotovinas; common fine flakes of mica; strongly 
acid; clear smooth boundary. 

823t-33 to 43 inches; dark brown (7.5YR 4/4) sandy 
clay loam; few medium distinct yellowish brown 
(1 OYR 5/6) mottles; weak medium and coarse 
subangular blocky structure; friable, sticky, plastic; 
common fine and medium roots; few tubular pores; 
thin discontinuous clay films on faces of peds; few 
quartz pebbles; common fine flakes of mica; strongly 

. acid; clear smooth boundary. 
83t-43 to 52 inches; dark brown (7.5YR 4/4) sandy 

clay loam; few fine faint light yellowish brown (1 OYR 
61 4) mottles; weak coarse subangular blocky 
structure; friable, slightly sticky, slightly plastic; few 
fine and medium roots; few tubular pores; thin 
patchy clay films on faces of peds; few quartz 
pebbles; common fine flakes of mica; strongly acid; 
gradual smooth boundary. 

C-52 to 97 inches; dark brown (7.5YR 4/4) fine sandy 
loam; few medium faint light yellowish brown (1 OYR 
6/4) mottles; massive; slightly compact in place; 
very friable, slightly sticky, nonplastic; few quartz 
pebbles; common fine flakes of mica; strongly acid. 

The solum thickness ranges from 40 to 60 inches. The 
soil is very strongly acid or strongly acid in the A and 8 
horizons unless limed. The C horizon ranges from very 
strongly acid through medium acid. Pebbles make up 0 
to 2 percent of the soil. Flakes of mica are throughout 
the soil. 

The Ap or A 1 horizon has hue of 1 OYR or 2.5Y, value 

of 3 through 5, and chroma of 2 through 4. Some 
pedons have an A2 horizon that has hue of 1 OYR or 
2.5Y, value of 5 through 7, and chroma of 3 through 6. 
The A horizon is fine sandy loam or loam. 

The 81 horizon has hue of 7.5YR or 1 OYR, value of 4 
or 5, and chroma of 4 through 6. It is fine sandy loam or 
loam. 

The upper part of the 82t horizon has hue of 7.5YR or 
1 OYR, value of 4 or 5, and chroma of 4 through 6. In the 
lower part of the 82t horizon and in the 83 horizon, hue 
is 7.5YR through 2.5Y, value is 4 or 5, and chroma is 4 
through 6. The 82t horizon is sandy clay loam, clay 
loam, loam, sandy loam, or silt loam. 

The 83 horizon is sandy loam, fine sandy loam, loam, 
or sandy clay loam. 

The C horizon has hue of 7.5YR through 2.5Y, value 
of 4 through 6, and chroma of 4 through 6; or it is 
mottled. The C horizon ranges from sand to fine sandy 
loam. It com is stratified. 

Soils of the Suffolk series are deep and well drained. 
They formed in loamy fluvial and marine sediments. 
Suffolk soils are on uplands on the Coastal Plain. Slopes 
range from 2 to 6 percent. 

Suffolk soils commonly are near Emporia, Kempsville, 
Kenansville, and Uchee soils. Suffolk soils do not have a 
perched water table, which is characteristic of Emporia 
soils. They have a thinner subsoil than that of Kempsville 
soils. They do not have a thick sandy surface layer 
characteristic of Kenansville or Uchee soils. 

Typical pedon of Suffolk fine sandy loam, 2 to 6 
percent slopes, approximately 900 feet west of VA-612 
at Chisel Run Swamp, and 200 feet southwest of the 
road leading into Middle Plantation subdivision, James 
City County: 

A1-0 to 4 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam; weak fine granular structure; very 
friable; many medium and fine roots; many fine and 
medium pores; extremely acid; clear smooth 
boundary. 

A2-4 to 14 inches; yellowish brown (1 OYR 5/ 4) fine 
sandy loam; weak medium granular structure; very 
friatlle; common fine and medium and few coarse 
roots; many fine and medium pores; strongly acid; 
clear smooth boundary. 

1t-14 to 19 inches; strong brown (7.5YR 5/6) fine 
sandy loam; common fine faint light yellowish brown 
(10YR 6/4) mottles; weak medium subangular 
blocky structure and moderate medium granular 
structure; friable; common fine and medium roots; 
common fine and medium pores; few sand grains 
bridged with clay; strongly acid; clear smooth 
boundary. 
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82t-19 to 32 inches; strong brown (7.5YR 5/6) sandy 
clay loam; moderate medium subangular blocky 
structure; friable; common fine and medium roots; 
common f!ne and medium pores; thin patchy clay 

I films on faces of peds; strongly acid; clear smooth 
boundary. 

83t-32 to 40 inches; strong brown (7.5YR 5/6) fine 
sandy loam; weak fine subangular blocky structure 

I and weak fine granular structure; friable; few fine 
roots; common fine and medium pores; few sand 
grains bridged with clay; medium acid; clear smooth 

I 
boundary. 

C1-40 to 50 inches; yellowish brown (10YR 5/8) loamy 
. fine sand; few fine faint pale brown (1 OYR 6/3) 

mottles; massive; very friable; few fine and medium 

I roots; many fine and medium pores; few 
concretions; medium acid; abrupt wavy boundary. 

C2-50 to 64 inches; strong brown (7.5YR 5/6) loamy 
fine sand; massive; friable; few medium roots; many 

I. fine and few medium pores; few very fine dark 
mineral grains; strongly acid. 

I 
The solum thickness ranges from 30 to 50 inches. The 

soil ranges from extremely acid through strongly acid in 
the A horizon and upper part of the 8 horizon unless 
limed, and it ranges from extremely acid through medium 

I acid in the lower part of the 8 horizon and in the C 
horizon. Quartz pebbles and ferricrete fragments make 

· up 0 to 2 percent of the soil. 

I 
The Ap or A 1 horizon has hue of 1 OYR, value of 3 

through 6, and chroma of 2 through 4. The A2 horizon 
has hue of 10YR, value of 5 or 6, and chroma of 3 
through 6. The A horizon is loamy sand or fine sandy 

I loam. 
The 81 horizon has hue of 7.5YR or 10YR, value of 5 

or 6, and chroma of 4 through 6. It is sandy loam or fine 
sandy loam. 

I The 82t and 83 horizons have hue of 7 .5YR or 1 OYR 
value of 4 through 6, and chroma of 4 through 8. The ' 
82t horizon is sandy loam, fine sandy loam, or sandy 

I clay loam. The 83 horizon is loamy sand, sandy loam, or 
fine sandy loam. 

The C horizon has hue of 7.5YR through 2.5Y, value 

I 
of 5 through 7, and chroma of 2 through 8. In some 
p~dons, ~ottles in the lower part of the C horizon have 

.. h1gh and low chroma. The C horizon is sand, fine sand, 
sand, or loamy fine sand. 

Soils ?f the T etotum series are deep and moderately 

I well dra1ned. They formed in loamy fluvial sediments. 
Tetotum soils are on stream terraces on the Coastal 
Plain. Slopes range from 0 to 2 percent. I Tetotum soils commonly are near Chickahominy, 

Soil Survey 

Newflat, Pamunkey, and State soils. Tetotum soils have 
less clay and are not as poorly drained as Chickahominy 
or Newflat soils. They are not as well drained as State or 
Pamunkey soils. 

Typical pedon of T etotum silt loam, approximately 1. 7 
miles east of Jamestown Island parking lot on Loop 
Road and 500 feet north of Loop Road, James City 
County: 

A 1-0 to 5 inches; dark grayish brown (1 OYR 4/2} silt 
loam; moderate medium granular structure; friable, 
slightly sticky, slightly plastic; many fine medium and 
coarse roots; common fine tubular pores; few fine 
flakes of mica; very strongly acid; clear smooth 
boundary. 

A2-5 to 10 inches; dark brown (1 OYR 4/3) loam; 
moderate medium granular structure and weak fine 
subangular blocky structure; friable, sticky, plastic; 
common fine and medium and few coarse roots; 
common fine tubular pores; few fine flakes of mica; 
very strongly acid; clear smooth boundary. 

81t-10 to 14 inches; yellowish brown (10YR 5/4) silt 
loam; moderate medium subangular blocky 
structure; friable, sticky, plastic; common fine and 
medium roots; common fine tubular pores; thin 
patchy clay films and silt coatings on faces of peds; 
common fine flakes of mica; common fine prominent 
dark brown (1 OYR 3/3) mineral stains; very strongly 
acid; clear smooth boundary. 

821t-14 to 27 inches; yellowish brown (1 OYR 5/6) silty 
clay loam; moderate medium subangular blocky 
structure; friable, sticky, plastic; common fine and 
medium roots; common fine tubular pores; thin 
continuous clay films and silt coatings on faces of 
peds; common fine flakes of mica; common fine 
prominent dark brown (1 OYR 3/3) mineral stains; 
strongly acid; gradual smooth boundary. 

822t-27 to 35 inches; yellowish brown (1 OYR 5/6) clay 
loam; common fine distinct light brownish gray 
(1 OYR 6/2) mottles; moderate medium and fine 
subangular blocky structure; friable, sticky, plastic; 
few fine roots; common fine tubular pores; thin 
discontinuous clay films and silt coatings on faces ·. 
peds; common fine flakes of mica; common fine 
prominent dark brown (1 OYR 3/3) mineral stains; 
very strongly acid; gradual smooth boundary. 

823t-35 to 46 inches; mottled yellowish brown (1 
5/6), strong brown (7.5YR 5/8), and light hrnwnic:r; 

gray (10YR 6/2) clay loam; moderate medium 
coarse subangular blocky structure; firm, sticky, 
plastic; few fine roots; few fine tubular pores; 
discontinuous clay films on faces of peds; ~"''""""'n 
fine flakes of mica; common fine prominent dark 
brown (1 OYR 3/3) mineral stains; very strongly 
gradual smooth boundary. 

83t-46 to 51 inches; mottled yellowish brown (10YR 

jy 
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James City and York Counties and the City of Williamsburg, Virginia 

Soil name and 
map symbol 

5---------------IModerate: 
Norfolk l wetness. 

TABLE 9.--BUILDl~G ~ITE OEVELOPMENT--Con tinued 

-r---------------.--- -----------r-
1 I I 

Dwellings 
without 

base~ents 

ISlight---------1'\oderate: 
l :wetness. 

I 
I 

l 'loderate; 
l slope. 

1 I I • 
I I ~ I 

265• --------------:severe: ISlight--------- Slight---------1Moderate: 
pa;nunkey : cutbanks cave. ; ; slope. 

I 
I 

27-------------·-- lS evere: 
Peawick ; wetness. 

I 
I 
I 
I 

28----------------:severe: 
Se8brook 1 cutbank s 

; wetness. 
I 

A--------------- lSevere: 
Slagle wetness. 

' I 
I 

296--------------- :severe: 
S1a6le : wetness. 

I 
I 

:severe: 
shrink-swell. 

I 
I 

!Moderate: 
cave,: wetness. 

1 
I 
I 

!Moderate; 
l wetness, 
; shrink-swell. 
I 
I 

iModerate; 
wetness, 
shrink- swell. 

Severe: 
I 
I 

:severe: 
wetness, : shrink-swell. 
shrink-swell. ; 

Severe: 
I wetness . 
I . 
I 

:severe: 
wetness . 

I 
I 

;s ev e r e: 
l wetness. 

I 
;Moderate: 

wetness. 
I 
I 

I 
IHoderate: 
I wetness, 
; shrink-swell. 
I 
I 

!Moderate: 
l wetness, 
; shr ink-swe 11 , 
: sl ope. 

Local roads 
and streets 

Lawns and 
landscaping 

lSl ight--------- lSlight. 
I I 
I I 

!Moderate: 
: low strength. 
I 
I 

I Severe; 
: low strength, 
; shr ink-swe 11 . 
I 
i 'loderate: 

wetness. 

I 
I 

!Severe: 
I low strength. 
I 
I 
I 
I 

:severe; 
1011 strength. 

I 
I 

;s light. 
I 
I 
I 
I 

!Moderate: 
-.;etness. 

I 
I 
I 
I 

I Severe: 
; droughty. 
I 
I 
I 

iNoderate: 
wetne ss . 

I 
I 

!Moderate ; 
wetn ess . 

I 
I 

f I I I I 
I 

30----------------:severe: 
State ; cutbanks 

32----------------:severe: 
Tetotum I cutbank s 

I wetness. 
I 

33- --------------- lSevere: 
Tomotley : wetness. 

I 
I 

3qB---·----------- lSevere: 
U<:hee ; cutbank ::s 

I 
I 

I 
3qc--------------- lSevere: 

Uch ee cutbanks 

35. 
Udorthents 

36*: 
Udorthents . 

Dump::s . 

3P. 
1Jrban land 

I 
I 
I 
I 
I 
I 

1 
I 

38----------------:severe: 
Yemassee I wetness. 

I I I I 

ISlight---------IMod erate: l Slight---------l Moderat.e: !Slight. 
cave.: wetness . 1 ; low strength. I 

I 

l I I --! Ullo:l;...]:;;...._ .. ------~ 
I I 

lModerate; !Severe: l ~oderate: 
cave, t wetnes3. I wetn ess . ; wetness. 

I 
I 
I 

:severe: 
; wetness. 

I 
I 

:severe : 
; wetness . . • 

I Slight---------l~oderate: 
cave . I ; wetness , 

: ; shrink-swell. 
I I 
I I 

!Moderate: i~oderate: 
cave.! slope. I wetness , 

I I shrink-swell, 

I 
I 

:severe: 
wetness. 

slope. 

I 
I 

:severe: 
I wetness. 
: 

I 
I 

l 
!Severe: 
l wetness. 
l 
!Moderate: 

slope. 

!Severe: 
slope. 

Severe: 
wetness. 

I I 
I 

I Moderate: ! Moderate: 
1 low strength, 
; wetness. 
I I 
I I 

wetness. 

:sev ere: :severe: 
l wetness. ; wetness. 
I ; 
ISl ight--------- l Moderate; 
l I droughty. 
: : 
I I 
!Moderate: !Moderate: 
I slope. droughty, 

: 
l!~oderate: 

wetness. 

slope. 

I 
I Moderate; 
I wetness. 
I 

• See description of the map unit for composition and behavior characteristic~ of the map unit. 
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I 
I 
I 
I 

120 Soil Survey 

T~BLE 10.-- SAHlTARY FACI LITIES--Continued 

-----.-----------------r-----------------.------------------~-----------------r------~----------1 I I I I 

So 11 n a~e and 
map sy:nbol 

l l Daily cover 

I 
I 

259-----------------lModerate: !Moderate: 
N~rfolk l wetne5S . l seepage. 

I I 
I I 

26B*------------- --- IS11ght -----------1Severe: 
Pamonkey l l seepage. 

27------------------ Severe: 
Peawick wetness, 

peres slowly. 

28------------------ Severe: 
Seabrook 

I 
I 

wetness, 
poor f i1 ter. 

29A, 298------------l Sev~re: 
Slagle l wetness, 

! pere s slowly. 
I 

30--------------- ---l~ode ra te: 

I 
I 

!Severe: 
wetness. 

!Severe; 
: seepage, 
I wetness. 

I 

' I severe: 
wetness. 

I 
I 

: severe: 

for l andfill 

I I I 
I I I 

lS light-----------lSlight----------- lGood. 
I 0 I 
I I I 

: : l 
:severe: lS lisht----------- lGood. 
l seepage. l l 
; : ; 
!Severe: lt4oderate: lPoor: 
: wetness, l wetness. I too clayey, 
l too clayey. l hard to pack. 
: : : 
:severe: !Severe: lPoor: 
l seepa ge , seepage, seepage, 
I wetness, : wetness. too sandy. 
l too sandy. : : 
I I l 
!Severe: !Moderate: lfa1r: 

wetness . wetness. wetness. 

I 
I 

:severe: 
I , 

I 
I 
I 
I 

I Fair: 
State l wetness. 

l~ii?i 
I 
I 

l seepage. seepage, 
we tness. 

! Moderate: 
wetness. 

I 

thin layer. 

layer . : ----_;_-

I 
I 
I 

I 
I 
I 
I 
I 
I 

32------------------ ISevere: 
Tetotu~ wetne5s. 

' I 
l 

33---------- - ------- ISevere: 
To:notley I wetness , 

: peres slowly. 
I 
I 

348-----------------I Se vere: 
Uchee : we tness, 

J peres slowly. 
I 

34C-----------------1Severe: 
Uchee wetness, 

peres slowly. 

35. 
Ucorthents 

36*: 
Udorthents. 

Dumps. 

37*. 
~rban lan d 

: 
38------------------lSever e : 

Yemassee wetness. 

:severe: 
: seepage, 
: wetness. 
I 
I 

: severe: 
I wetness. 

I 
I 

: severe: 
I seepa~e. 
l 
I 
:severe: 

I 
I 

seepage, 
slope. 

:severe: 
seepage, 
wetness. 

!Severe: 
: seepage, 
: wetness . 
I 
: severe: 

I 

' I , 
wetness. 

!Severe: 
I seepage . 

I 
I 

:severe: 

I 
I 

5eepage. 

l'>evere: 
I we t ness. 
I 
I 

I 

!Severe: 
l wetness. 
I 
I 

I 
I Severe: 
I wetness. 

!Severe: 
I seepage. 
I 
I 
!Severe : 
I seepage. 
I 
I 
I 
I 
: 

!Severe: 
seepage, 
wetness. 

: rair: 

I 
I 

too clayey, 

I Poor: 
wetness. 

I , 
I 
I 

: Fair: 

I 
I 

too sandy. 

I Fair: 

, 

too sandy, 
slope. 

I 

lPoor: 
I wetness. 
I 
I 

* See description o f the map unit for composition and behavi or character istics of the map unit. 

-
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126 

Soil name and 
map symbol 

I 
298 - -------------- IModerate: 

I 
Slag l e : see pa ge, 

: slope. 
: 

30------ - ----- ---- :~od erate: 
State : seepage. 

I , ---~ 12---------------- l Moderate : 
Tetotum : seepage. 

' ' 33---------------- lMo~ erate: I Tomotley J seepage . 

348- --------------l Moderate: 
Uchee l seepage. 

lll4C---------------lModerate: 
Uchee seepage . 

I s. 
Udorthen ts 

36•: 

I Udorthents. 

Dumps. 

37 " . : 

I Urban l and : 

8----------------~Modera te: 
Yemassee see page. 

Soil Survey 

TABLE 12. --WATER MANAG EMENT- -Continued 

I 
I 

!Moderate: 

' ' I 

wetness. 

I Moderate: 
: thin layer, 
l piping. 
' I 
:severe: 
I piping, 
I t h i n layer. 
I 
I Seve r e: 
: wetness. 
I 
!Severe: 
I piping , 
I wetness. 
I 
I Severe : 
I see page, 
I piping. 
I 
: severe: 
I seepage, 

piping. 

I 
I 

' I 
I 
I 
' I 
I Severe: 
I pipinf!., 

we tness. 

I 
I 

I Severe: 
no water. 

I 
I 

:sev er e: 

I 
I 

Drainage 

:oeep t o water 
I 
I 
I 
I 

' !Deep to water 

I 
I 

!Wetness , Pe r es s l owly . 
: peres slowly. 
I 
I 
I 

:soil blowing--- Favorabl e. 
I cutbanks cave.: I 

I 
I 
I 

I 
I Soil 
I 

: l 
:severe: :Favorable------ Wetness--- ----- lfavorable. 
: cut banks cav e .: I 
I 
I 

: severe: 
I slow refill. 
' I 
I 
I 

:severe : 
I no wa ter. 
I 
I 
I 

:severe: 

I 

' I 

no water. 

I 
l~odera te: 

slow refill. 

I 
I 

:Favorable--- --- Wetness, 
soil blo~o~ln g. 

I 
I 

:wetness. 

: 
IDeep to water :roo sandy-- ----I Droughty. 

I 
I 

IDeep to wate r 
' I 

' I 
I Slope, 
: too s and y. 
I 
I 

I 

' I I I 

lfavorabl e------IWetness, 
I soil blowing. 

I 

ISlope 1 

I droughty. 

I 
I 

: wetness. 
I 
I 

I • Se e desc r iption of th e map un i t for coffiposition and behavior characteristics of the map unit. 

I 
I 
I 
I 
I 
I 

--
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City and York Counties and the City of Williamsburg, Virginia 

TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 

name and I Oepth i IJSDA texture 
symbol : I 

~ : : I I 
,~~J----: 0-14 I f i ne sandy loam l SM, SM-SC,Jp%81 
~ l "'L, CL-ML'l' I 

l 111 - 40 1Sandy clay loa::~, :sc, CL ~ltffl!n_; 
I clay loam, sandy ! ~~ : 

1 I loam. : 
i!I0 - 61II t.oamy fiM sand, lSP, SM, 
I : fine sandy loam, ! SM-SC 
I I sand. I 
l I I l 

2---------------i 0-t0 1Silt loam-------- ISM, SC, IA-4, A-6 
tot u m l I l '1L , CL I 

I10-S1 lSandy clay loam, ;sc, CL lA-6, A-7 
I l clay loam, sil ty l I 
l l clay loam. I I 
l51-65 lStratified sandy ISH, SC, IA-2, 
l I clay loam to l ML, CL l A-'5 
I l loamy fine gand. l I 
; l : ; 

I 
I 

A-11, l 
I 
I 
I 
I 

3--------------- I 0-8 I Fine sandy loam ISH l A-2, A-ll 
Tomot.ley 8-SO lFine sandy loam, l SM-SC, SC, IA-2, A-11, 1 

I sandy clay loam, : CL-ML, CLI A-6 i 
l : c 1 a y 1 o am • I l i 
1 50-~S I Stratified loamy iSM, SM-SC l A-2, A-3, 1 
l I sand to fine I l A-li i 
I : sandy 1 oam. l : 
: I I ' 

)liB, 34C---------I 0-2~ I Loamy fine sand iSM I A-2, 
Uchee I I I I A-1-B i 

i211-36 1Sandy loam, sandy iSC, s~-sc IA-2, A-li, i 
l I clay loam. I I A-6 I 
i 36-56 1Sandy clay loam, i Mli, CH, I A.-7 
I ; sandy clay, I CL, SC I 
l I clay. I I i 
I56-6S ISandy loam, sandy iMH, CK, IA-6, A-7, 1 
I I clay loam, sandy l CL, SC A-2-6, I 
I clay. I A-2-7 
I I 

35. I I 
Udorthents 

36.: 
Udorthents. 

Dumps. 

37*. I I 
I I 

Urban land I I I I 

I I I 
38--------------- : 0-11 !fine sandy loam ISM I A-2, A-4 l 

Yemassee 111-Sl lSandy clay loam, ICL, sc' IA-2, A-!l, l 
I I clay loam, fine I CL-ML, I A-6 I 
I I I I I 
I I sandy loam. I S"''-SC I I 
I I I I I 

i51-63 1Sandy clay loam, ISC, S'l, IA-2, A-li, l 
fine sandy loam, I CL-ML, I A-6 I 

I 

sandy clay. I 
I S"'-SC I I 
I 

I I I 
I I I 

I 
I 

0 i95-100 i90-100 150-30 125-60 
I I 
I I 

0 :95-100 190-100 150-95 :25-75 
I 

I I I 
I I I 

0 i75-100 l60-100 I30-80 3-50 
I 

I I I 
I 
I 

I I I 
I I I 

0 185-100 l 8Q-100 165-95 l li5-85 
I I I 
I I I 

I 
I 

0-2 185-100 180-100 160-95 135-95 
• I 
I I 
I . I I I I 

0-2 i30-100 l75-100 IS0-95 I 15-75 
I 

I 
I 

I I 
I I 

I 
I 

0 198-100 :95-100 175-98 125-50 
0 19S-100 l 95-100 175-98 130-70 

I 
I 
I I I I I 

0 l85-100 175-100 iq0-90 15-50 
I 
I 
I 
I 
I I I 
I I I 

0 l90-100 180-100 ili0-70 15-30 
I I I I • 

0 190-100 180-100 150-80 25-50 
I I l I 

0 l90-100 I30-100 l65-90 110-70 
I I 
I I . I I 

I I I 

0 IB5-100 l 80-100 IS0-80 30-65 
I I 
I I 

I 
• I 
I 
I 

l 

I 
I 

I 
I I 

0 100 100 175-100 125-50 
0 100 100 175-100 130-70 

I 
I 

I 
I 
I 

0 100 100 175-100 i2S-55 
I 

* See description of the map unit for composition and behavior characteristics of the map unit. 

Plas-
ticity 
index 

<20 NP-7 

20-40 10-25 

<19 ~P-7 

<30 NP-15 

30-115 10-20 

<30 NP-15 

<30 NP-7 
20-40 6-18 

<25 NP·7 

tiP 

20-40 6-20 

II 1-70 18-38 

35-55 15-35 

< 30 NP-7 
16-38 4-18 

<35 NP-15 
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136 

So il name and 
map symbol 

22 ----------------: 
Munoen : 

113---- ------------ 1 New fla t : 
I 
I 

•~1~~~------------: 

59--------------- : 
Norfol k I 

I 

~~~~~~;;---------! 
I 

27----- -----------1 
~~t:::~:: __________ : 

Seabrook I 
I 
I 

~A, 298---------- 1 

'Po~:~~:----------- ~ St<1te 

0 
I 

32---------------- 1 
11[:::::: __________ / 

Tomotley I 
0 
I 

18 1 3qc---------- 1 
ch ee I 

0 
I 

35*"· : 
Udortheot s I 

~~:~thents . 

I
D~: ps . 

rb an land I 
I 
0 
I 

33- --------------- : 
emassee 

B 

l) 

D 

B 

8 

D 

c 

c 

B 

c 

B/D 

A 

c 

TA BLE 15.--SO IL AND WATER FEATURES--Continued 

Frequency 

0 0 
I 0 

: t-~one-------- : 
I 
I I 

I 

I None--------: 

I I 

' 0 

:None----- ... --: 
I 0 
o I 
I o 
I I 

INan e-------- : 
I I 
0 0 
I I 

:None--------: 
: I 
I o 
I I 

:None-------- : 
I : 
0 0 
I I 

I Non e------ --: 
I 
I 
0 
I 

INone--------1 
I 
I 
I 

I I 

l lfone--------: 
I I 

0 0 
I I 

iN one-------- : 
I 
I 
I 
I 

iNone--------
0 
I 
0 
I 

!None--------
I 

0 
I 
0 
I 
I 
I 

: 
I 
I 

0 I 
I I 

~ None-------- : 

I I o o 
I I 0 

ll . 5-2 .5 1Apparent 1Dec-A pr i 
: I : l 
: I : I 
:o.5-1. 51A pparen tl~ov-Aprl 

I I 0 
I I I 
I I I 
I I I 

0-0.51Apparent 1Dec-A pr l 
o I o 
I I I 

: ~ I ~ 
:~.0-6 . 01 Perched IJan-Mar l 

I 

~ >b aO 
I 
I 
I I 
0 I 

: 1. 5-3.0: Perched 

0 
I 
I 
I 
I 
I I 

iNov -Har : 
I : 

1 1 : 1 
i2.o-q.o;Appa rent l0ec-~ar : 

~ : ~ t 
: : ~ : 
l 1. 5-3.01 Pe rched INov-Aprl 
0 0 
I I 

: : ~ : 
i4.0-5 . 0iApparen ti Dec-Junl 
I : i I 

: ; I 

I I 
I ' i1 .5-2.5 iAppare ntl Oec- Apr \ 

I 
I 

0 I I 

0 -l.OIApparent i Dec-Mar 
0 0 
I I 

0 0 I 
I I I 

13. 5-S.OiPerched iJan-Apr 

0 

' I 

I 
I 

I ; ; 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>()O 

I 1. 0-1 .5 1 ApparentiDec-~ar1 >60 
t I I I 
I I J I 

: I 

-u 
Soil Survey 

I 
I 
I 

iLow--- --- i'ii6,h . 
o I 
I I 

I : 
lHigh----- lHigh. 
I I 
I I 

: I 
lLow------lHigh. 
I I 
I I 
I I 
I I 

: 1-loderate : High. 
I 

I I 
I I 

-

:Moderate lModerate. 
' ' I 0 

I I 

IHigh----- lHigh. 
: I 
I I 
I I 

ILow------ IModerate . 

I 
I 

!Moderate !High. 

I 
I 

1°-loderate 
I 

0 
I 

I 
I 
I 

PHgh. 
: 
I 

i~igh-----lHigb. 
I I 
I I 
lHigh----- lHigh . 
o I 
I I 
I 0 
I I 

: Low------1 High. 

1 0 
I I 

IHigh----- l!llgh . 
: I 

" A plus sign pr eceding the range in de pth indicate s that the water table is above the surface of the soil. !h~. : 
first nu:neral in the ran ge ind icates how high th e water r ises abo11e the surface. The se cond numeral indicates tb~.·· d.~ptl 

1ow the surface. 
•• See description of the map unit for composition and behav ior characteristics of the map unit. 

I 
I 
I 

DC018_ANDERSONS_CORNER_ANIMAL_HOSPITAL - 064



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

Driveway Culvert Calculations 

VDOT Right of Way Culvert 
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BUREAU OF PUBLIC ROADS JAN. 196 

EXAMPLE 
0• 42 inches (3.5 feet) 
0•120 cfs 

.!:!.!!* HW 
0 teet 

(I) 2.5 8.8 

(2) 2.1 7.4 

(3) 2.2 1.7 

•o in feet 

H~ SCALE ENTRANCE 
TYPE 

(I) -

(2) 

Square edge with 
headwall 

Groove end with 
headwall 

Groove end 
projecting 

CHART 2 
(I) (2) ® 

6. 

5. 

4. 

3. 

1.5 

1.0 

.9 

.a 

U.se. (.3) ~ol" H\t.J-<.f 1--ieodw~tfls 
-t------F=-. 1--4---. r 

To use scale {2) or (3) project 
horizontally to scale(IJ, then 
use straloht Inclined line thro 
0 ond 0 scales, or r 
illustrated 

.7 

.6 

l .5 

.6 .6 

.5 
.5 

( 

283 
REVISED MAY 1964 

HEADWATER DEPTH FOR 
CONCR~TE PlPE CULVERTS 

WITH INLET CONTROL (( 

5-22 tlNDt:.'tiSDAI 'S Col"'IHY-" FJ,,;, J llcsl'· 
o ,...,vt r,,.,.e.. 
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TABLE 1 - ENTRANCE LCSS COEFFICIENTS 

Outlet Control, Full or Partly Full 

Entrance head loss He = k v2 e-
2g 

~e of Structure and Design of Entrance 

Pipe, Concrete 

~ Projecting from fill, socket end (gr9ove-end) 
Projecting from :f"i~l, sq. cut ·~n 
Heag~ll or headwall·and wingwalls 

· Socket 'end of pipe (groove-end) · 
Sq ua.re-ed:ge • • • • • • • • • • 
Rounded (radius = l/12D) • -. • • 

Mitered to conform to fill slope 
*End-Section conforming to fill slope 

Beveled edges, 33-~ or 45° bevels 
Side-or slope-tapered inlet • • 

Pip~, or Pipe-Arch, Corrugated Metal 

Projecting from fill (no headwall) • • • • • • • • 
Headwall· or headwall and wing-walls square-edge 
Mitered to conform to fill slope, paved or unpaved 

slope . _. . . . . . . . . . . . .. 
*End-Section conform:tng to fill slope 

Beveled edges·, 33. ~ or 45° bevels · • 
Side~or slope-tapered inlet • • • • • 

Box, Reinforced Concrete 

. . . 

Headwall parallel to embankment (no wingwalls) 
Square-edged on 3 edges • • • • • • • • • 
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides ••• 
'Wingwalls at 30° to 75° to barrel . 

Square-edged at crown . • • • • • • • • • • • • 
Crown edge rounded to radius of 1/12 barrel 

dimension, or beveled top edge • • • •• 
'Wingwall at 10° to 25° to barrel 

Square-edged at crown • • • • • 
Wingwalls r~rallel (extension of sides) 

Square-edged at crown • • . • • 
Side-or slope-tapered inlet • • • • . 

Coefficient ke 

~' 
0.5 

0.2.' 
--0.5 

0.2 
9.~7 

-'0.5· 
·0.2 
0.2 

0.9 
6.5 

0.7 
0.5 
0.2· 
0.2 

0.5 

0.2 

O.q 

0.2· 

0.5 

0.7 
0.2 

*Note: "End Section conforming to fill slope," made of either metal 
or concrete, are. the sections comrr.only available from manufacturers. 
From limited hydraulic tests they are equivalent in operation to 
a headwall ~ri both inlet and outlet control. Some end sections, 
incorporating a clo~aper in their design have a superior 
hydraulic performance. These latter sections can be designed 
using the information given for the beveled inlet, p. 5~13. 

S-49 4-AI f) CF/~~N'S C()nH~"' 
Onv(. p,,::>< 

, I 
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Temporary Sediment Trap Calculations 
And 

Infiltration Trench Calculations 

Water Quality Work Sheets 
Infiltration Trench Sizing Calculations 
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Powhatan Creek Stormwater Master Plan Section 6 

minimizing the distance between the elevation of the outfall and the water surface elevation 
in the mainstem or its associated wetlands. Slotted orifices or weirs should be considered, 
as opposed to round orifices, to spread the discharge across a wider area. 

Table 5: Stormwater Practice Modifications Recommended for Use in the Powhatan Creek Mainstem 

BMP 
Recommended 

Design Considerations to Maximize Bacteria Removal* 
for Mainstem 

Wet Pond 

Small Wet Pond . . • Create high light conditions in the water column. Storage 
can be provided in a series of separate and rather shallow 
cells. The last cells should have lower turbidity and 
therefore permit greater UV light penetration. 

• Provide a minimum of 48 hour detention . 
Wet Pond . . 

Design inlet and outlet structures to prevent bacteria-laden • 
bottom sediments from being resuspended and exported. 

• Reduce turf and open water areas around ponds so that 
resident geese and waterfowl populations do not become 

Wet ED Pond .. established and become an internal bacterial source. 

• Add shallow benches and wetland areas to enhance the 
plankton community and therefore increase bacterial 
predation. 

Wetlands 

Shallow Marsh . . • Create high light conditions in the water column. Storage 
can be provided in a series of separate and rather shallow 
cells. The last cells should have lower turbidity and 

ED Shallow . . therefore permit greater UV light penetration. 

Marsh • Provide a minimum of 48 hour detention . 

• Design inlet and outlet structures to prevent bacteria-laden 
bottom sediments from being resuspended and exported. 

Pond/Wetland . . • Reduce turf and open water areas around ponds so that 
System resident geese and waterfowl populations do not become 

established and become an internal bacterial source. 

Pocket Wetland . . • Add shallow benches and wetland areas to enhance the 
plankton community and therefore increase bacterial 
predation. 

Infiltration 

Infiltration . . • Minimum of 2-foot separation from the water table is 
Trench recommended. 

Infiltration Basin . . 

70 
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Powhatan Creek Stormwater Master Plan Section 6 

Table 5: Stormwater Practice Modifications Recommended for Use in the Powhatan Creek Mainstem 

BMP Recommended 
Design Considerations to Maximize Bacteria Removal* 

for Mainstem 

Filtering Systems 

Bioretention . . • Employ finer-grained media in the filter bed with a small 
diameter (say, 15 microns), or provide a finer-grained 

Surface SF 
layer at mid-depth in the filter profile. The typical . . "concrete-grade" sand used in most sand filters may be 
too coarse-grained to prevent coliform breakouts. 

• The process for pretreatment and/or filtration should be 40 
Underground . . 

hours or more. This is most easily done by extending the 
SF detention time in the sedimentation chamber used for 

Perimeter SF . . pretreatment. 

• Remove trapped sediments from filter pretreatment 
chambers on a more frequent basis during the growing 

Organic Filter . . season. Dry pretreatment chambers may be more 
desirable since bacteria-laden sediment would be subject 
to both sunlight and desiccation. 

Pocket SF . . • Filters should be oriented to provide maximum solar 
exposure. 

Open Channel Systems 

Wet Swale . . • Open channels should be designed to be either self-

Dry Swale 
cleansing or promote maximum sediment retention. . . • Dry swales are preferable, wet swales and biofilters are 

Biofilters not recommended. . . 
Extended Dry Detention 

Timber Walls . . 
Dry ED w/ . . 
Forebay 

• • Yes 
• • No 
*Adapted from Schueler, 2000 

71 
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Committed to Excellence 

449 Mclaws Circle • P. 0. Box 3505, Williamsburg, VA 23187 
(757) 253-0673 • Fax (757) 253-2319 • E-Mail: williamsburg@djginc.com 

Norfolk- Virginia Beach Area (757) 874-5015 
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.... I 'I'Bi1'11181 Ill Ill!: J liN IIIII IUJIIK Ell Ji 11!111111111 'I! II 

PERFOR.l\lANCE-BASED WATER QVALJTI' CALCULATJONS APPEJ\'"DJX SD 
• i£CISJ. 

STEP _I 

a sa a &. 

'Vorksbeet 1 
Page 1 of3 

_ £1 SUS 2 IIi L :W 11!11 .. 1 PL . t UJJIIIIF 

Determine the applicable area (A) and the post-deYeloped impervious cover 
(lposJ' . . , 

Applicable area (A)* = ~.I 'f acres 

Post-development impervious cover: 

structures = o.-z.t acres (9, I I~ s.F) I 

parking lot = o.z9 acres (IZ,L£tq S..F) 

roadway = o.cg- acres ( ~) Lf l.f ::? s ./- ) 
other: 

1 Yl c.. tJ e vrf-J I me e('VIOUS.= (!>, 0 :f acres (1. q 41 s ,p) 

= acres 

Total = O. tp'2. acres 

~=(total post-development impervious cover+ A) x 100 = /O.ol.% 

* 

SIEP2 

The area subject to the criteria may vary from locality to locality. Therefore, 
consult the locality for proper determination of this value. 

Determine the average land cover condition Clwatersbed) ru: the existing 
impervious cover (lexistiD,). 

Average land coyer condjtion OwalmheJ: 
If the locality has determined land cover conditions for individual watersheds ·within its 
jurisdiction, use the watershed specific value determined by the locality as lwatmbc:e· 

~= /0% 

Otherwise, use the Chesapeake Bay default value: 

l,.1lt=rshed = 16% 

SD-5 
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Ill£ a a I&M Ill! u 

PERFO~""'tANCE-BASED \VATER QUALJT'\1 CALCULATIONS - • lilld 1 

\Vorksbeet 1 
Page 2 of3 

Existing imp.enrious cover (!existing): 

APPENDIX SD 

•- •-

Determine the existing impervious cover of the development site if present. 

Existing impervious cover: 

structures = 0 • I c.f acres 

parking lot = acres 

roadway = (!),L[ acres 
other: 

= acres 

= acres 

Total = CJ.2~ acres 

!existing= (total existing impervious cover+ A*) x 100 = 'i % 

* The area should be the same as used in STEP 1. 

STEP3 Determine the appropriate development situation. 

&EI 

The site information determined in STEP 1 and STEP 2 provide enough information to 
determine the appropriate development situation under which the performance criteria will apply. 
Check (V') the appropriate development situation as follows: 

__ Situation 1: This consists ofland development where the existing percent impervious 
cover ~ is less than or equal to the average land cover condition 
Ciwat=hcJ and the proposed improvements will create a total percent 
impervious cover ~J which is Jess than or equal to the average land 
cover condition (I11,.u..~heJ· 

!post /0 % ~ 4aten:bed /Q % 

SD-6 
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w lii.JA J_ lfi_L 4 l&&!WL .£ II I t I 

PERFOR.J\1A!\CE-BASED WATER QuALJTY CALCULATlO)';S APPENDIX SD 
n a a 1. i£61 - I LEU 

\\'orksbeet 1 
Page 3 of3 

a a & Ill 

--· Situation 2: This consists of land development where the existing percent impervious 
cover (l:xisting) is Jess than or equal to the average land cover condition 
Cl..-atershecJ and the proposed improvements will create a total percent 
impervious cover Clp05J which is gn;ater than the average land cover 
condition Ou-a.tcrsheJ· 

__ Situation 3: 

le:r:isrtng ---
0
=Yn ~ l..·atenhed ___ _..o/t..uo; and 

Ipost ----0=~ > I...uenbed ----'%"'"' 

This consists efland development where the existing percent impervious 
cover Cie:tiscing) is greater than the average land cover condition Ov.-au:rsheJ· 

le:r:isting ---
0 
..... ~ > lwaterabed __ ____.%'-'-< 

__ Situation 4: This consists of land development where the existing percent impervious 
cover ~sting) is served by an existing stormwater management BMP(s) 
that addresses water quality. 

lfthe proposed development meets the criteria for development Situation l,._than the low 
density development is considere'd to be the BMP and no pollutant removal is required. 
The calculation procedure for Situation 1 stops here. If the proposed development meets 
the criteria for development Situations 2, 3, or 4, then proceed to STE'f 4 on the 
appropriate worksheet. 

5D-7 
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PERFORl'\'JA~\CE-BAS ED \VATER QUALITY CALCL'L~ TIO~S APPE~DJX 5D 

I 
I ££5 UJ!ib G *= !M6! 

\'\.nrksh~>et 2 : Situation 2 
Pcge 1 of 4 

I 
I 
I 
I 

SD.Illi-nary of Situation 2 criteria: from calculation procedure SIEP 1 thru STEP 3, \Vorksheet 1: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I = 

I 
I 
I 

Applicable area (A)* == ~ 19 acres 

lposr ~ (tot?-1 ppst-development impervious cover-:- A) x 100 = !D % 

I..·atershed = I D % or ~atershea = 16% 

!existing= (total existing impen·ious cover-:- A*) x 100 = --'11---~"-"Yo 

'f Ofn $ },..atershed 10 %; and 

/ 0 1 r!) 2,~.~ > I..-atershed 10 % 

STEP4 Determine the relative pre-development pollutant load (LprJ· 
__ r . 

Lpre(watersbed} = (0.05 + (0.009 x ~·at=rsheJJ x Ax 2.28 (Equation 5-16) 

where: Lpretwat.."''Sbed) = relative pre-development total phosphorous load (pounds per year) 
I,.'at=hed = average land cover condition for specific watershed or locality ru:: 

the Chesapeake Bay default value of 16% (percent expressed in 
whole numbers) 

A = applicable area (acres) 

Lpre(watershed) = [0.05 + (0.009 X /0 )] X {_p. /9 X 2.28 

= /, 9 ] pounds per year 

5D-9 
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PERFOR.l\lA~CE-BASED \'\.ATER QUALITY CALCl:LA TiOJ\"S AFPE:"iD!X 5D 
!f:f!NI.QJ_&fiiE&i&L&&&AC li@ C£ gg; 

STEP 5 

·worksheet 2 : Situation 2__ 
Page 2 of 4 

Determine the relative post-development pollutant load (LposJ· 

Lpnst = [0.05 + (0.009 x ~QsJJ x A x 2.28 (Equation 5-21) 

where: Lpost = relative post-development total phosphorous load (pounds per 
year) 

~51 = post-development percent impervious coYer (percent expressed in 
whole numbers) 

A = applicable area (acres) 

Lpnst = [0.05 + (0.009 X f 0. )] X (p, 11 X 2.28 

= { • q ?>. pounds per year 

STEP6 Determine the relative pollutant removal requirement (RR). 

= 0 . 0 I po~ds per year 

STEP7 Identify best management practice (B:MP) for the site. 

1. Determine the required pollutant removal efficiency for the site: 

EFF = ( RR + Lpost ) X 1 00 (Equation 5-22) 

v:here: EFF = required pollutant removal efficiency (percent expressed in whole 
numbers) 

RR = pollutant removal requirement (pounds per year) 
Lpost = relative post-deveiopment total phosphorous load (pounds per 

year) 

EFF. = ( 0.0/ {' q ~ ) X } 00 

= e.so % 

SD-10 

41 
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PERFOR\1.-".:''CE-BASED \YATER QUALITY CALCIJLATIO~S 
.,. 1!. w 

\Yorksheet 2 :Situation 2_ 
Page 3 of 4 

2. Select BM:P(s) from Table s-'fiand locate on the site: 

c -z. 

B~fP2: ________________________________________________ ___ 

B~IP3: ________ ~---------------------------------------

3. Determine the pollutant load entering the proposed B.MP(s): 

LBr.tP = [0.05 + (0.009 x IBI·!P)] x Ax 2.28 (Equation 5-23) 

where: 

A= 

= relative post-develqpment to_t@.l phosphorous lo4_d entqing 
proposed BMP (pounds per year) · · · · · · 

= post-development percept i....rnpenrious coveLofBMP drainage area 
(percent expressed in whole nillnbers) ·· 
drainage area of proposed BivtP (acres) 

LBMPI = [0.05.+ (0.009 X I 0 )] X "! 19 X 2.28 

= I ' 9' 8' pounds per year 

LBM:P2 = [0.05 + (0.009 X )] X ------ X 2.28 

= _____ pounds per year 

LBM1'3 = [0.05 + (0.009 X )] X ----- X 2.28 

= _____ pounds per year 

SD-11 
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PERFORJ\lA~CE-BASED \VA.TER QLALJTY CALCVLA TIO:\S APPEI\DJX SD 
a 

\Vorksheet 2 : Situation 2_ 
Page 4 of 4 

4. Calculate the pollutant load removed by the proposed B.MP(s): 

(Equation 5-24) 

\vhere: Lrerno·.-ed = Post-development pollutant load remo·ved by propqsed BMP 
(pounds per year) 

EffBMP = pollutant removal efficie11cy ofB~1P (express.ed in .decimal. form) 
LBMP = relatFve post-de~elopment totai pho$phorous load .ei].tering 

proposed BMP (pounds per year) . · · 

LremoHil/Bl\11'1 = (2,5"0 X f.9rt = 0. 9<j pounds per year 

LremovedtBJIU'2 = X = pounds per year 

Lremoved.IB!If1'3 = X = pounds per year 

5. Calculate the total pollutant load removed by the HMP(s): 

Lremoved!total = Lrernoved/BMPI + Lremoved'BMP2 + Lre:noved'BMP3 + · · · (Equation 5-25) 

where: L -removed'total. -

Lrernov:~'BMJ'I = 
Lremov:d/BMP2 = 
Lremoved'BMP3 = 

total pollutant load removed by proposed BMPs 
pollutant load remoyed by proposed BMP -No. 1 
pollutant load removed by proposed B!\1P No.2 
pollutant load removed by proposed B:MP No. 3 

Lremoved!total = _...,r'Q<....;'~q'-'j ....... - + -~--- + ----- + .... · 

= 0 · 9 9 pounds per year 

6. Verify compliance: 

Lremo.-ed!total ~ RR 

SD-12 
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1992 

fl Yl I< y s t:rYI 's c 0 ¥' 11 #'y; /). "'I ""'a} f-lo 5f'/ Ill 
!D- (,-01 

DJ6, Z()G,()'f?;o 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

3.14 Y/ 

Basin# I -----=------

Total area draining to basin: 0. S T? acres. 

Basin Volume Design 

Wet Storage: 

1. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres). 

2. 

3. 

4. 

5. 

6. 

Dry Storage: 

7. 

67 cu. yds. x o, 57) acres = 3f)j."6z! cu. yds. 

Available basin volume = 11 1 o cu. yds. at elevation I tJ'f, 8 . (From 
storage - elevation curve) 

Excavate .. 3 Sl cu. yds. to obtain required volume*. 

* Elevation corresponding to required volume = invert of the dewatering 
orifice. 

Available volume before cleanout required. 

33 cu. yds. x acres = cu. yds. --- ---
Elevation corresponding to cleanout level = N,l/1.. 

(From Storage - Elevation Curve) 

Distance .from invert of the dewatering orifice to clean\)ut lev~l = IV/A ft. 
(Min. = 1.0 ft.) · · 

Minimum required volume = 67 cu. yds. x Total Drainage Area (acres). 

67 cu. yds. x &t57?2 acres = 2:$, 31/CU. yds. 
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1992 

8. 

9. 

10. 

/1 ncl-t V'(;.t:>Y'' '5.. Cor 11 ~.,.., lim ,4 llo5( 

1()-IU- 0 l 
Q~(, '(_Vu Oy/03.14 

Total available basin volume at crest of ~iser* = 1 £ 7- (£7 cu. yds. at 
elevation 1 0 /. <-{ . (From Storage - Elevation Curve) 

* Minimum = 134 cu. yds./acre of total drainage area. 

Diameter of dewatering orifice = --'~~/,_,_y ____ m. 

Diameter of flexible tubing = -..L-f0<+t...,../-lr---in. (diameter of dewatering orifice 
plus 2 inches). 

Preliminary Design Elevations 

11. Crest of Riser = _....:./...::::O:....:S"~. ·u.S:_ 

Top of Dam = _ _,/_::O:._C(.L.!,_::O::::;....___ 

Design High Water = -----

Upstrea~ Toe of Dam = ----=!(""'·,_llii..L---

Basin Shape 

12. Length of Flow 
Effective Width 

.L_ = 
We 

L = (;, g (Plot..~ pc,-/t,@ t:lev. los;';~ 
Ar~(p /OS.'\ r/G.3Z.5;.,&;" 

W- f/- . /f4,'3,L 
<:::: 7:: ..__ ~ 7'f 

4-l> If > 2, baffles are not required _____ _ 

If < 2, baffles are required /,.o -.....:..0.----

Runoff 

cfs ---- (From Chapt~r 5) 

(From Chapter 5) 

Principal Spillway Design 

15. With emergency spillway, required spillway capacity QP = Q2 = )y' / L! cfs. 
(riser and barrel) 

Without emergency spillway, required spillway capacity QP = Q 25 = lv/J/ cfs. 
(riser and barrel) 
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1992 

16. With emergency spillway: 

Assumed available head (h) = 

/)vu1er<:..l5yl's Cb~""Yier YJr~,,~ l-/"t>Sf 

/b~f(p. OJ 
3.14 

h = Crest of Emergency Spillway Elevation Crest of Riser Elevation 

Without emergency spillway: 

Assumed available head (h) = _..._f_, ...... S: __ ft. (Using Q 25) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = /2. in. Actu_alhead (h) = ;,t; ft. 

(From Plate 3.14-8.) 

Note: Avoid orifice flow conditions. 

18. Barrel length (1) = /80 ft. 

Head (H) on barrel through embankment = "~, Z <:;5 ft. 

(From Plate 3.14-7). 

19. Barrel diameter = !t • 

10 PI/C m. 

(From Plate 3.1~-B [concrete pipe] or Plate 3.14-A [corrugated pipe]). 

20. Trash rack and anti-vortex device 

Diameter = /2 inches. 

Height = Lp inches. 

(From Table 3.14-D). 
' ' 

Emergency Spillway Design 

21. Required spillway capacity Qe = 0 25 - QP = 1'(/}!/ cfs. 

22. Bottom width (b) = !Y/ /I ft.; the slope of the exit channel (s) = 
____ ft./foot; and the minimum length of the exit channel (x) = 

ft. 
~--=-= (From Table 3.14-C). 

III - 114 
DC018_ANDERSONS_CORNER_ANIMAL_HOSPITAL - 092



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

(I) ·1&-0} 

1992 DJ&- z~oilo 3.14 6o 

Anti-Seep Collar Design 

23. Depth of water at principal spillway crest (Y) = f.(li1 ft. 

Slope of upstream face of embankment (Z) = Nj)4 :1. 

Slope of principal spillway barrel (Sb) = 0 · io % 

Length of barrel in saturated zone (L
5

) = It( 11 ft. 

24. Number of collars required = IV/ /1 dimensions = _-!.I_,Y;.._,I fl~· _ 

(from Plate 3.14-12). 

Final Design Elevations 

25. Top of Dam = J() fr C) 

Design High Water= f07.Q 

Emergency Spillway Crest = !yffl 

Principal Spillway Crest = N!ll 
' 

Dewatering Orifice Invert = 

Cleanout Elevation = IVI!l 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 
Area" (if excavation w~s performed) = 

III - 115 
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Worksheet 2: Runoff curve number and runoff ~ nt 5-Pd.,mf''ft 1t'4.f 
rP-ro-Je-ct------------------------------------rB~y------------------~~~~r-------~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r~c"-
Checked 7{ M .5 

Check one: 0 Present r21···Developed (J j (.,. Z.C· IJC ~I D 

Soil name Cover description 
and 

hydrologic 
group 

!appendix A) 
(~:over type, treatment, and hydrologic condition; percent 
impervious: unconnectedlconnected impervious area ratio) 

lJ Use only one CN source per tine 

N 
N 
Q) 

:0 
,!!!. 

Date 

Area Product 
of 

CN x area 

Totals. os13 S?.)0 

I CN (weighted)"" total product = 52 ./""Z- = - ---"'-------- 9L UseCN. 9 2-

I 
I 
I 
I 

total area O.S/3 

Storm #1 Storm #2 Storm #3 

Frequency .......... ........ .... .. ..... ....... ............. yr 

Rain!all, P (24-hour) .................................. in 

Runoff, Q ......................... ......................... in 

(Use P and CN with table 2-1, figure 2-1, or 
equations 2-3 and 2·4) 

(210-\'1-TR-55, Second Ed., June 1986) 
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Worksheet 3: Time of Concentration (T c) or travel time (T t) 

Check one: 0 Present Woeveloped 

Check one: 0 T c 0 Tt through subarea 

Checked 

Notes: Space for as many as two segments per flow type can be used for each worksheet. 
Include a map, schematic, or description of flow segments. 

Segment 10 

1. Surface description (table 3-1) 

2. Manning's roughness coefficient, n (table 3·1) ......... . 

3. Flow length, L (total L t 300ft) ................................ tt 

4. Two-year 24-hour rainfall, P 2 ....... .............. ...... . .. .. .. in 

5. Land slope, s ........................................................ ftltt 

6. Tt = 0.007 (nl) o.a 
p

2 
o.s s0.4 

Compute Tt ......... hr I + I 

Segment 10 1-------+--- ----t 
7. Surface description (paved or unpaved) .................... . 

r-----------~-------------1 

8. Flow length, L ........................................................... ft 

9. Watercourse slope, s ...................... ...................... ftltt r-----------~-------------1 

=IL----' 

10. Average velocity, V (figure 3-1) ................. ............ ftls ~------,.___~.--.-----------1 

11 . Tt = L Compute Tt ........... hr =._I ____ __, 
3600V 

Segment 10 

12. Cross sectional flow area, a ................................. ft2 

13. Wetted perimeter, Pw .............................................. tt 

14. Hydraulic radius, r= ~ Compute r ......................... ft 
Pw 15 Channel slope, s ..................................................... ftlft 

16. Manning's roughness coefficient, n ........................... . 

17. v = 1.49 r 213 s 112 Compute V ................ ftls 
n 

18. F!owiength, L .......................................................... ft 

I + I 19. Tt = L Compute Tt .............. hr = ~ 
3600V 

20. Watershed or subarea T c or T1 (add Tt in steps 6, 11 , and 19) ....................................................... Hr 0, 0 

(210-VI-TR-55. Second Ed., June 1986) 
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Worksheet 4: Graphical Peak Discharge method 
Date 

to ' lu ~u7 

Date _, 1 ,{ f 
J c..;lf;fJ 

" 
Check one. 0 Present [ktDeveloped D J G 2 uL 0 8 JO 

1. Data 

Drainage area ............ {P..:.~.7.3. .. A.~ .... oo .. Am= 0 · ODog9~mi2 (acres/640) 

Runoff curve number .............. oo ..... 00 .......... CN = 9-z..... (From worksheet 2) 

Time of concentration ....... 0000 ............ 00 .. 000000 T c = C> • 0 f$ hr (From worksheet 3) 

Rainfall distribution ..... 00 .......... 00 ..... 00 ..... 00 ...... == ___ ._I...._ I __ (I, lA, II Ill) 

Pond and swamp areas sprea 
throughout watershed 00 ..... 00 ..... oo• .. 00 0000 . ......... = __ __,/ __ percent of Am ( ___ acres or mi2 covered) 

Storm #1 Storm #2 Storm #3 

?.s-2. Frequency .................. oo ..... oo ........ . ................. 00 ............................. yr <--

3. Rainfall, P (24-hour) .................... ........ oo ........ . oo ............... oooo .... oo .. in 6 ,S" 
~---~---..1.------~ 

4.1nitial abstraction, Ia ....................... oo ....... oo.oo ....... oooo ..... 00 .............. inl ._ _0_. -~~-~-=-..l..'--------L' --------'' 
(Use CN .with table 4·1) 

s. Compute Ia 1 P .00 .. 00 .... ~ ..... 00 ... 00 ............. 00 oo•·oo .............. ... oo 000 .. 00 ..... 00.. ..1 L D_· _o_~-1-7-li ___ ---~..I ___ ....JI 

6. Unit peak discharge, qu .... oo ............. oo ........... 00 ....................... c:sm/inl ._ _to_o __ O __ __._l _____ __._l ____ __,, 
(Use T c and Ia I P ·with exhibit 4- _1.1_ ) 

7. Runoff, 0 00 ......... . .. 00 .................. oooo • .... 000 ... oo. 000000 ... 00 oo• 00 ............... 00. in I I 
(From worksheet 2) Figure 2-6 

..... 

8. Pond and swamp adjustment factor, Fp .. 0000 ...................... . 00 ........... . L..l_ ..... / __ ._1 ___ _,1'--------'' 
(Use percent pond and swamp area 
with table 4-2. Factor is 1.0 for 
zero percent pond ans swamp area.) 

9. Peak discharge, qp ............ ......... 00 .................. 00 ...... 00 .... 00 .... 00 ...... ft3Js 1~..--i~· '\_~___,I ___ ___L..I ___ ...,JI 

I 
I 
I D-4 

(Where qp = quAmOFP) 

(2JO.VI-TR-55, Second Ed., June 1986) 

5.3 
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Anderson's Corner Animal Hospital 
James City County, Virginia 
ECS Project No. 07-9386 

Page 7 

Proposed BMP's: 

Based on the provided plan, the borings are located within 1 different BMP's. We have assumed 
that the BMP will be mostly in cut areas, and there will not be a need for an earthen dam. In the 
event fill is required, we recommend that any fill material be placed in horizontal lifts not 
exceeding 8 inches in loose thickness, moisture conditioned to within -1% to + 3% of the 
optimum moisture content, and compacted to a minimum 95% of the maximum dry density 
obtained in accordance with ASTM Specification D-698, Standard Proctor method. Slopes 
should be constructed no greater than 3 horizontal to 1 vertical. Also, the side slopes should be 
seeded to promote vegetation growth and further add to the stability of the slopes. 

Infiltration 

The in-situ Field Permeability Rates were established utilizing the Guelph Penneameter Model 
2800Kl near Boring Location TP-3. The 2800Kl Perrneameter is a constant-head device, which 
operates on the Mariotte siphon principle and provides a method for detennining field saturated 
hydraulic conductivity. We didn't have any information with respect to estimated depths to 
perform this test, accordingly we performed the test within a uniform soil layer. We observed an 
infiltration rate of 3.0 in/hr as measured utilizing the Guelph Penneameter at a depth of 2.5 feet 
below the existing ground surface. Similar material was encountered to the depths explored 
except for some interebedded layers of slightly less permeable material as indicated in the below 
table. Accordingly, some fluctuation in the permeability rates may be encountered depending on 
fines content and stratification of the soil subgrades. 

The fo11owing table summarizes infiltration rates based on the USDA textural classification, 
laboratory tests, and field permeability tests. Two basic soil strata were encountered at boring 
locations: 

Boring Soil type I Soil type II Water Table 
Location depth (feet) Depth (feet) Depth (feet) 

TP-1 0-8;13-15 8-13 -

TP-2 0~2;4-15 . 2-4 -

TP-3 0-15 - -

Notes: - Not encountered 

Typically, soils with the Hydrologic Soil Group designations of A and B are considered suitable 
for infiltration purposes. Some soils designated as C type soils are considered suitable for 
infiltration practices but these soils would need to be evaluated on a case specific basis. Soils 
with group designations ofD are not considered suitable. 

7 
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Worksheet 2: Runoff curve number and runoff 
ProJect By 

fl 
Location Checked 

J 

Check one: 0 Present @"Developed bJ ~ 7..D~o V:lo 

Soil name 
and 

hydrologic 
group 

(appendix A) 

6/ [3, 5u 

Cover description 

(oover type, treatment, and hydrologic condition; percent 
impervious; unconnecled/connected impervious are~ ratio) 

IMp(!., vI 0 I)~ 

Gu,IJ,VJ 
Gtq.S.S 1 Poor' Ccn.t.J il-1 Cn-, 
Do 

11 Use only one CN source per line 

N 
c\J 
.!l1 
.J:> 

~ 

9Z 

CN JJ 

'7 ~ 
c\J N 

e e 
::> 

~ "" u: 

I 
I . 

CN (weighted) = total product = 
total area 

Use CN. 

I 
I 
I 

Storm #1 Storm #2 

Frequency ................................................. yr I 'f/. . 2 !w. 
~ 

, 
2,8 ~. S' Rainfall, P (24-hour) ........ .......................... in 

I. I D I I~<..( Runoff, Q ............. ........... .......................... in 
(Use P and CN with table 2· 1, f1gur~; 2·1, 01 
equations 2·3 and 2·4) 

By om LeGJ'o"de ~r. 

Area Product 
of 

CN x area 

~res 
Omi2 
O% 

S'2.7 '2.. 

~0 -

Storm #3 

/() C-vz., . 

(p 

~ :/ cg 

I [1-2 
Nssr sn~ rc.: Hyoru~ut.,c:s ~lf<:r'/olct:il 

(210-VI-TR-55, Seconcl Ed., Jun~ 198G) 
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Worksheet 3: Time of Concentration (Tc) or travel time {Tt) 
ProJeCt By Date 

I 2 ·J-oJ 
Checked X It} ~ 1 

Check one: 

Check one: 0 T c 0 T t through subarea 

Notes: Space for as many as two segments per flow type can be used for each worksheet. 
Include a map, schematic, or description of flow segments. 

Segment 10 

I~ 
'" J .t6~ II 

1. Surface description (table 3-1) 

2. Manning's roughness coefficient, n (table 3-1) ......... . 

3. Flow length, L (total L t 300ft) ......... ....................... ft c.. R_L ~ I 

....., 
4. Two-year 24-hour rainfall , P 2 . ... . . ....... ... •... •... .. .... .• .. in 

5 . Land slope, s ... ........................................ ... ....... ... ft/11 

6. Tt = 0.007 (nl) o.a Compute Tt ......... hr J + I =IL----1 
p

2 
o.s s0.4 

~~~~ 

Segment 10 

12. Cross sectional flow area, a ....... .......................... ft2 

13. Wetted perimeter, Pw .............................................. ft 
. a 

14. Hydraulic radtus, r= - Compute r .................. ... .... ft 
Pw 

15 Channel slope, s .................. ... ......... ....................... ftlf1 

1 6. Manning's roughness coefficient, n ...... ..................... . 

17. V= 1.49r 213 s 112 ComputeV ............ .. .. ftls 
n 

18. Ftowtength, L .......................................................... ft 

l +I 
"'Mr11vl< 

19. Tt = L Compute Tt .... ..... ..... hr = [:==J 
20. Watersh3:dogr~ubarea T cor T1 (add T1 in steps 6, 11 , and 19) ................................. ?. . .?. ........ .. ...•. ~Hr ~ 

(210-\1-'J'R-55, Second Ed.. June 1986) 
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I Projecr 

\.Vorksheet 4: Graphica) Peal< Discharge method 

rlN 
By 

r3c'l< I Locarron 

1 
Check one: 0 Present G'Developed [)j(, 

Drainage area ............ ..f.!.P.Y. .. fJf::.t .... .. --Am= 0 · 00. I C. '-$"" mi2 (acres/640) 

Runoff curve number ................................. CN = ----=tl)=--- (From worksheet 2) 

Time ol concentration ................. ........ ....... T c = 0 ·. 41 J hr (From worksheet 3) 

Rainfall distribution ............................ , .......... = -----'/:...J/L-- (1. lA, IIIII) 

Pond and swamp areas sprea 
throughout watershed .......................... .. ..... . = ----L-- percent of Am ( ___ acres or mi2 covered) 

Storm #1 Storm #2 Storm #3 

2. Frequency .................................................................................... yr 

3. Rainfall, P (24-hour) .................................................................... in 

4. Initial abstraction, Ia .... ................... ................. ............................ in 16 • !;'"06 I (!)·SO o I 0 · s-oo 
(Use CN with tal?le 4-1) 

s. Compute Ia 1 P ..... ............... ............................ ...... ............................ IL-._o_.__:_l 8=---'---::..__L_ __ ...:......,._r 

/6. Unit peak discharge, qu ....................................................... csm/in LI_S...;;.O...:O:.____,___.::.___;_-=--,_~_.....:...___;:.__....i 
(Use T c and Ia I P with exhibit 4- _f..1_) 

v 7. Runoff, o ........ ...... .... .. .. .. .. .. .. ..... ............. .... .. .. .. .. . .. .. .. .. .. .. ....... ... ... in ~_../:....'_.:/_:0=----L---'--..:._.!_-L---....1 
(From worksheet 2) Figure 2-6 

I 
8. Pond and swamp adjustment factor, Fp ........................................... ~_..___:_ _ _ .~.._ _ __ L_____;_ _ ____J 

(Use percent pond and swamp area 
with table 4-2. Factor is 1.0 for 
zero percent pond ans swamp area.) 

9. Peak discharge, qp ..................................................................... ~3Jsl '0 1 qC> I /. 4 0 1.3, ~9 I 
(Where qp = quAmQF P) 

(2J0-\'1-'fR·51'. Serond Ed Jun~ J!!.Ei6! 
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James City County BMP Guidelines 

A. 

B. 

RP,:J 

CoNS. 

C. 

Table 2 

Worksheet for BMP Point System <._R~v•sed) 
IZ.-tb-D1 

STRUCTURAL BMP POINT ALLOCATION 

BMP BMP Points 

X 

X 

X 

X 

Fraction of 
Site Served 

by BMP 

= 
= 
= 
= 

Weighted 
BMP Points 

TOTAL WEIGHTED STRUCTURAL BMP POINTS: ___ _ 

NATURAL OPEN SPACE CREDIT 

Natural Points for 
Fraction of Site 0Qen SQace Credit Natural 0Qen SQace 

1./llt./~ X o.J = l- 7 9 
I (0.1 per 1%) 

z. 7° I (,,, 2 X (!) ./ s = (,.~'1 
I (0.15per1%) 

TOTAL NATURAL OPEN SPACE CREDIT: ___ g_._~_;;;.3;____ 

TOTAL WEIGHTED POINTS 

+ = /(). 0/ 
Structural BMP Points Natural Open Space Points Total 

9 
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James City County BMP Guidelines 

Table 1: BMP Point System for evaluating acceptable water quality BMPs 
d f f 

~~~~- ··»n ~iCit .. ,;]§Nf nt~ r\ · . · ·· · ··· :w ~-~::E= . !i6i~1 · ,.vt,ht ]: 
A WETPOND :•::,::-:•.::::..... · . . : : :-: .. . . . . ::· -· . .. 

1. Small Wet Pond 1.5 in I imp acre 40% 6 
2. Wet Pond 2.0 in I imp acre 50% 8 
3. Wet ED Pond 2.0 in I imp acre 60% 10 
B. : : .. WETLANDS :;;y::; ::: :::::· ·: ::: .. i::: .: ,:·•:::t! . ... :: '' :: .= .::. .. . . .. 
1. Shallow Marsh 1.0 in I imp acre 40% 6 
2. EO Shallow Wetland 1.0 in I imp acre 40% 6 
3. PondN.Jetland System 1.0 in I imp acre 60% 10 
4. Pocket Wetland 1.0 in I imp acre 40% 6 
C. =. dNFJ=~TRA.J10t~J:T.RE~CI1::pl~ B.ASIN):: . . ... .... 

1. Infiltration Trench 0.5 in I imp acre 50% 8 
2. Infiltration Trench 1.0 in I imp acre 60% 10 
3. Infiltration Basin 0.5 in I imp acre 50% 8 
4. Infiltration Basin ·. 1.0 in I imp acre 60% 10 
D. FIL;.TERI.NG :SYS:TEMS ··=-~~~;~=~= .. .. : ... 

.. ;; 

1. Bioretention 1.0 in I imp acre 50% 8 
2 . Surface Sand Filter 1.0 in I imp acre 50% 8 
3. Underground Sand Filter 1.0 in I imp acre 50% 8 
4. Perimeter Sand Filter 1.0 in I imp acre 50% 8 
5. Organic Filter 1.0 in I imp acre 50% 8 
6. Pocket Sand Filter 1.0 in f imp acre 40% 6 
E. OPEN CHANNEL SYSTEMS : . .. :: 

: .. 

1. Wet Swale (check dams) 1.0 in I imp acre 30% 4 

2. Dry Swale 1.0 in I imp acre 60% 10 
3. Biofilters 1.0 in I imp acre 30% 4 
F. =EXTENDED DRY DETENTION 
1. Timber Walls 

1.0 in I imp acre 30% 4 

2. Dry ED with forebay 1.0 in I imp acre 30% 4 
G. OPEN SPACE CONSERVAliON EASEMENTS 
1. Accepts and treats stormwater runoff from the 

0.15 per 1% of site area 
development site per design specification 

2. Adjacent to a wetland, mature forest, or RPA ~ 0.15 per 1% of site area 

.. ~ All other opeo ~n~r.~ 0. 1 0 per 1 % of site area 
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I. 

REPORT OF 

SUBSURFACE EXPLORATION 
AND GEOTECHNICAL ENGINEERING ANALYSIS 

ANDERSON'S CORNER ANIMAL HOSPITAL 
JAMES CITY COUNTY, VIRGINIA 

FOR 

DJG 

Mr. Larry Slaughter 

October 12, 2007 

ECS Project No. 07:9386 

' f 

DC018_ANDERSONS_CORNER_ANIMAL_HOSPITAL - 125



~ 
~ 

• 1 

• 
• • 
• • ! 

II 
1 ' 

II 
1 

• 
•

J ,,, 

' 
' ,, 

·~ 
·~ ., 
• •• 
• ., 

ECS 1\!~~:-ATLANTIC, LL.~ 
Geotechnical • Construction Materials~ Environmental" Facilities 

Mr. Larry Slaughter 
DJG 
449 McLaws Circle 
Williamsburg, Virginia 23185 

October 12, 2007 

ECS Project No. 07:9386 

Reference: Subsurface Exploration and Geotechnical Engineering Analysis 
Anderson's Comer Animal Hospital 
James City County, Virginia 

Dear Mr. Slaughter, 

ECS Mid-Atlantic, LLC has completed a subsurf'ace exploration and engineering evaluation of 
the above referenced project. This report presents the results of the subsurface exploration and 
engineering analyses for the proposed new animal hospital building, parking with associated 
access roadways, and BMP. This portion of the project has been completed in accordance with 
our proposal No. 07:13487 dated September 20, 2007 and signed by you . 

Introduction: 

The project site is located at 8391 Richmond Road in James City County, Virginia. We 
understand the project will consist of the construction of a new 9,328 square foot building, BMP, 
and parking with associated access roadways. We have also been requested to perform utility 
location. Due to the time sensitive nature of the report, the utilities had not been located at the 
time the report was written. When the utilities arc located an addendum letter will be issued with 
the locations identified. The property contained an existing house and was relatively level with 
scattered trees and vegitation. We understand the existing house will be demolished to 
accommodate the new construction. We have assumed the column and wall loads will not 
exceed 60 kips and 4 kips per linear foot, respectively. If the assumed loads exceed this amount, 
ECS should be contacted and a revised report will be issued . 

The purpose of this exploration was to explore the :soil and groundwater conditions at the site and 
to develop soils-related engineering recommendations to guide design and construction of the 
planned building. Our investigation included drilling nine (9) soil test borings to explore the 
subsurface soil and groundwater conditions, perfarming a site reconnaissance to observe general 
topography, and analyzing field data to develop appropriate geotechnical engineering 
recommendations regarding the planned construdtion. A Boring Location Plan is included in 
Appendix I. 

108 Ingram Road, Unit 1 • Williamsburg, Virginia 23188 • (757) 229-6677 • Fax (757) 229-9978 • www.ecslirnited.com 
Aberdeen, MD • Baltimore, MD • Chantilly, VA • Charlottesville, VA* • Frederick, MD • Fredericksburg, VA • Manassas, VA 

Ocean City, MD* • Richmond, VA • Roanoke, VA • Virginia Beach, VA • Waldorf, VA • Williamsburg, VA • Winchester, VA • York, PA 

*testing services only 
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Field Exploration Procedures: 

Four (4) soil test borings were drilled at.the proposed building location (S-1 through S-4), three 
(3) soil test borings were drilled at the proposed BMP (TP-1 and TP-3), and two (2) soil test 
boring were drilled in the parking areas (P-1 and P-2). The soil test borings were performed with 
an A TV mounted drill rig utilizing continuous flight auger techniques. The boring locations were 
selected, located, and staked by personnel from DJG. A boring location plan is included in 
Appendix I. 

Representative soil samples were obtained by means of the split-barrel sampling procedure in 
accordance with ASTM Specification D-1586. In this procedure, a 2-inch outside diameter split
barrel sampler is driven into the soil a distance of 24 inches by a 140-pound hammer falling 30 
inches. After a 6-inch seating interval, the number of blows . required to drive the sampler 
through the next 12-inch interval is termed the Standard Penetration Test (SPT) value and is 
indicated for each sample on the boring log; This value can be used as a qualitative indication of 
the in-place relative density and relative consistency of non-cohesive soils and cohesive soils, 
respectively. This indication is qualitative, since many factors can significantly affect the 
standard penetration resistance value and prevent a direct correlation between drill crews, drill 
rigs, drilling procedures, and hammer-rod-sampler assemblies. 

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

One (1) bulk soil sample was taken from the proposed roadway at the existing elevations. These 
soils were returned to the laboratory for California Bearing Ratio (CBR) testing. Laboratory 
results are summarized in Appendix ill. 

Subsurface Conditions: 

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

Our subsurface exploration and site reconnaissance determined that the site is covered with 
approximately 3 to 4 inch of topsoil. Underlying the topsoil, we encountered mixed deposits of 
very loose to dense density Silty and Clayey SAND (SM, SC) extending to boring termination 
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depths of6 to 15ft below existing ground surface (bgs). The Standard Penetration Test (SPT) N
values recorded for these layers ranged from 5 to 18 blows-per-foot (bpi). 

Groundwater was not encountered at the boring locations. Please note that groundwater levels 
are influenced by seasonal conditions and by periods of significant precipitation or prolonged 
drought. Due to the presence of near surface fine gi'ained soils, a perched water condition is 
possible. If ground water is encountered, we recommend it be pumped from sumps located 
below the bottom of foundation elevation. 

Subgrade Preparation and Earthwork Operations: 

The depth of topsoil recorded at the boring locations ranged from 3 to 4 inches. However, the 
depth of disturbance during clearing operations typically extends below the organic depths 
encountered. Therefore, for project planning purposes, we recommend a 6 inch stripping depth 
for this site to remove topsoil, or organic laden material. Isolated areas may require further cuts 
of an additional 12 to 18 inches or more due to tree stumps and heavy root mat from existing 
trees. Other areas may require an additional 12 to 18 inches to undercut very soft near surface 
soils as encountered. We recommend stripping of any organic or unstable material. The 
stripping depth should be evaluated at the time of construction by representatives of the 
Geotechnical Engineer. If additional stripping becomes necessary, suitable methods should be 
employed to determine additional stripping depths beyond the contract depth (such as elevations 
determined before and after additional stripping, etc.). If undercuts are recommended and extend 
into large areas, the undercut volume could be reduced by the use of geotextiles or geogrids. The 
use of geosynthetic reinforcement should be evaluated by the geote~hnical engineer. Cut and fill 
operations should extend a minimum of 5 feet beyond the project linrits. 

After stripping or cutting to the desired grade, and prior to fill placement, subgrades should be 
observed by the Geotechnical Engineer. In an effort to densify any loose surficial subgrade soils, 
the stripped area should be proofrolled with a smooth drum roller with a minimum of two passes 
in two perpendicular directions, provided in-situ moisture contents are within ±3% of optimum 
in order to facilitate compaction. 

Any soft or unsuitable materials encountered, which cannot be stabilized by reworking the soil, 
should be removed and replaced with an approved structural fill. Undercut volumes should be 
detennined by cross-sectioning the area before and after undercut. We have found that 
calculating undercut volumes by truck counts is less accurate and generally results in additional 
expense to the owner. In order to minimize undercutting and issues during earthwork activities, 
we recommend earthwork operations be performed during the drier times of the year. 

We recommend the contract documents include an allowance for undercutting and/or reworking 
soft near surface soils (if encountered) and replacement with engineered fill. Add/deduct unit 
prices should also be established so adjustment for the actual volume of undercut can be made. 
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Proposed BMP's: 

Based on the provided plan, the borings are located within 1 different BMP's . We have assumed 
that the BMP will be mostly in cut areas, and there will not be a need for an earthen dam. In the 
event fill is required, we recommend that any fill material be placed in horizontal lifts not 
exceeding 8 inches in loose thickness, moisture conditioned to within -1% to +3% of the 
optimum moisture content, and compacted to a minimum 95% of the maximum dry density 
obtained in accordance with ASTM Specification D-698, Standard Proctor method. Slopes 
should be constructed no greater than 3 horizontal to 1 vertical. Also, the side slopes should be 
seeded to promote vegetation growth and further add to the stability of the slopes . 

Inmtration 

The in-situ Field Permeability Rates were established utilizing the Guelph Permeameter Model 
2800K1 near Boring Location TP-3. The 2800Kl Permeameter is a constant-head device, which 
operates on the Mariotte siphon principle and provides a method for determining field saturated 
hydraulic· conductivity. We didn't have any information with respect to estimated depths to 
perform this test, accordingly we perfonn.ed the test within a uniform soil layer. We observed an 
infiltration rate of 3.0 inlhr as measured utilizing the Guelph Petmeameter at a depth of 2.5 feet 
below the existing ground surface. Similar material was encountered to the depths explored 
except for some interebedded layers of slightly less permeable material as indicated in the below 
table~ Accordingly, some fluctuation in the permeability rates may be encountered depending on 
fines content and stratification of the soil sub grades . 

The following table summarizes infiltration rates based on the USDA textural classification, 
laboratory tests, and field permeability tests. Two basic soil strata were encountered at boring 
locations: 

Boring Soil type I Soiltypell Water Table 
Location depth (feet) Depth (feet) Depth (feet) 

TP-1 0-8;13-15 8-13 -

TP-2 0-2;4-15 . 2-4 -

TP-3 0-15 - -
Notes: - Not encountered 

Typically, soils with the Hydrologic Soil Group designations of A and B are considered suitable 
for infiltration purposes. Some soils designated as C type soils are considered suitable for 
infiltration practices but these soils would need to be evaluated on a case specific basis. Soils 
with group designations ofD are not considered suitable . 
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The water table was not encountered through the depths explored of 15 feet below existing 
ground surface. Accordingly we do not believe a fluctuation in the ground water table or a 
seasonal high elevation will exceed or impact the depths explored. Further, based on the 
subsurface soils and our in-situ testing, we do not believe a perched ground water table will be 
encountered. 

Construction Considerations: 

The subgra,de materials are moisture sensitive, and exposure to the environment may weaken the 
soils at the footing bearing level if the foundation excavations remain open for too long a time; 
therefore, foundation concrete (or tlowable fill) should be placed the. same day that foundations 
are excavated. If the bearing soils are softened by surface water intrusion or exposure, the 
softened soils must be removed from the foundation excavation bottom i:inmediately prior to 
placement of concrete. If the excavation must remain open overnight, or if rainfall becomes 
imminent while the bearing soils are exposed, we recommend that a 1- to 3-inch thick "mud mat" 
of lean concrete be placed on the bearing soils before the placement of reinforcing steel. 

In a dry and undisturbed state, the soil at the site will provide good subgrade support for fill 
placement and construction operations; however, when wet, this soil will degrade quickly with 
disturbance from contractor operations. Good site drainage should be maintained during 
earthwork operations which would help maintain the integrity of the soil. 

Proper compaction control of fill is an important aspect of this project. Therefore, we recommend 
that all fill operations be observed full-time by a qualified soil technician to determine if 
minimUm. compaction requirements are being met. 

We encountered groundwater during drilling of the borings. We do not anticipate that ground 
water will impact foundation construction. Due to the presence of near surface fine grained soils 
the potential for a perched water condition is present. If ground water is encountered, we expect 
that dewatering in shallow trenches could be accomplished by pumping from sumps adjacent to 
the construction excavations. The specifications should, however, alert the contractor to the 
potential presence of subsurface water, and it should be incumbent on the contractor to provide 
the means by which to satisfactorily dewater the site. 

General Comments: 

This report has been prepared in order to aid in the evaluation of this site and to assist the 
Contractor, Architect and Engineer in the design and planning of the project. The report scope is 
limited to the specific project and location described, and the project description represents our 
understanding of the significant aspects relevant to soil and foundation characteristics. 
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James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Infiltration Basin and Trench Facilities 

County BMP ID Code (if known): bc.-o l~ 

Name of Facility: :I:Nf''-lte=DO!o,, TnoJCy BMP No.: I oF \ Date: 3/z.o /z.o 1 o 
I 

Location: AN..,;~.Q.r.c-N. ~ C.o"\3,1\1 E._Q AN 1 'MAl bbs? rrA L. 

Name ofOwner:'~v.o N1c.1::. J$..;,'-\>t.;'l.S 

Name oflnspector: ..Jb~·c.JM~J.\l.>~.w:::-=t:S~'~~:_:I ___________________________________ _ 

TypeofFacility:-;:!:N£1LJTA"noN -rQ.8-\U-I • Cou't:IT>,f l'jl.,iii C.-2. 

Weather Conditions: SvraN'f 6$
0 

Type: liJ1inal Inspection 0 County BMP Inspection Program 0 Owners 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 satisfactory. No action required. 
Routine- The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP. 
llrgent -The item checked requires immediate attention to keep the BMP operational and prevent damage to the facility. 

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

Facility Item O.K. Routine llrgent Comments 

Accessibility: 

Roads v 
Parking Areas ~ 
Gates ../ 
Locks / 
Safety Fencing / 
Observation Wells/Areas: 

Trap Doors 'N A 
Manhole Covers v 
Grates N A 
Steps I->/ A 

Pretreatment Devices: 0 Inlet 0Sump 0 Forebay Ql'other .• ~"s> t:1 L"TeC, S~IZ.•P / ?ell.vtou!. J'~ven 
Sediment / 
Trash & Debris / 
Structure J' 
Other 

Page 1 of3 
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Facility Item G;K. Routine Urgent C6mments 

Primary Storage/ Infiltration Area: 

Trash & Debris / 
Sediment / 
Ponding I Drawdown ~fA 
Surface Aggregates / 
Aesthetics ./ 
Other NIA 
Inlet Structure# 1 (Describe Location): kfA 
Condition of Structure 

Erosion 

Trash and Debris 

Sediment 

Aesthetics 

Other 

Inlet Structure # 2 (Describe Location): N/A 
Condition of Structure 

Erosion 

Trash and Debris 

Sediment 

Aesthetics 

Other 

Inlet Structure # 3 (Describe Location): 5..1 /A 
Condition of Structure 

Erosion 

Trash and Debris 

Sediment 

Aesthetics 

Other 

Outlets - Overflow or Bypass Control Structures (Describe Location): 

Condition of Structure 

Erosion 

Trash and Debris 

Sediment 

Other 

Nuisance Type Conditions: 

Page 2 of3 
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Facility ltent tUi. Routine Urgent Comments 

Mosquito Breeding ./ 

Animals, Rodents ../ 
Graffiti v 
Other 

Perimeter (Contributing Drainage Area) Conditions: 

Stabilization ·~ 

Vegetation Condition / 
Trash and Debris / 
Aesthetics / 
Other 

Remarks: 

-NoNE-

Overall Environmental Division Internal Rating: ':1 is 
Signature: b ~ ?. b~·- Date: ~~2Qlzc1Q ... I 
Title: Sg,, E ~ Vt!"OI'\l--\~ N'i'"A L. J:'MS? "-L-ron.. 

SWMProg\BMP\ColnspProg\SubDetlnfil.wpd 
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Property_ Detail Page 1 of 1 

Parcel ID 1240100001 RPC Number 15339 

Property Address 8391 RICHMOND ROAD Election District Stonehouse 

Property City TOANO VA House District 1 

Property State VA Census Tract # 804.01 

Property Zip Code 231689207 Polling Place Toano Middle School 

Owner ACAH LLC Voting Precinct Stonehouse A 

Owner (Cont'd) Elementary School Stonehouse 

Owner Mail Address 113 ASTRID LANE Middle School Toano 

Owner Mail City WILLIAMSBURG High School Warhill 

Owner Mail State VA Primary Service Area Yes 

Owner Mail Zip Code 231881002 Agricultural/Forrest Dist 

Neighborhood Name A-1 I 20-Less Than 100 Acres Agricultural/ Forrest Dist Number 

Zoning A1 Foundation Full Crawl 

Property Class Description Agricultural 20-99 acres Roof Material Comp sh to 235# 

Acres 34.26000 External Covering Alum siding 

Legal Description HICKORY NECK SPRING Fire Place y 

Story Height 1.00000 Heat Description Forced hot air 

Improvement Size for Record 1 1420 Central A/C N 

Year Built 1900 Total Basement Area 0 

#Rooms 5 Finished Basement Area 0 

#Bed Rooms 3 Attached Gar SqFt 0 

#Half Baths 0 Detached Garage SqFt 0 

#Full Baths 2 Enclosed Porch SqFt 0 

Open Porch SqFt 0 Deck SqFt 0 

Out Building #1 Residential Detached Garage Out Building #2 

Out Building #3 Out Building #4 

Land Value (7/1/2007) $385,400 Prev Land Value (7/1/2006) $293,700 

Improvement Vaue (7/1/2007) $40,500 Prev Improv. Value (7/1/2006) $40,500 

Total Value (7/1/2007) $425,900 Prev Total Value (7/1/2006) $334,200 

Previous Owner STEWART, PATRICIA ANNE TRUSTEES&. OW 2nd Prev Land Value (7/1/2005) $216,900 

Last Sale Date 07/28/2006 2nd Improv. Value (7/1/2005) $40,500 

Last Sale Amount $487,500 2nd Total Value (7/1/2005) $257,400 

Doc # or Deed Book/Pg 060018437 

Second Previous Owner OWENS, ETHEL I Third Previous Owner OWENS, WALTER D 

Second Last Sale Date 11/14/2000 Third Last Sale Date 08/26/1993 

Second Last Sale Amount $0 Third Last Sale Amount $0 

Second Doc # or Deed Book/Pg 000021664 Third Doc# or Deed Book/Pg 0 

Close 
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Logout I Admin I Help I Contact Us 

5 
~ Home Forms Reports 

Sites SWMFs SWMF Inspections E&S Outfalls Complaints Training Drv Weather 
Screening Public Education and Outreach Operations & Maintenance 

Permit Administration and Review System (PARS) 

Edit SWMF: #DC018 

SWMF successfully created. Click here to create a new SWMF at this site based on this SWMF. 

SWMF Information 

Site: 

SWMF ld:* 

OCR Classification:* 

Ownership Type:* 

Predominant HUC:* 

Local Watershed 10: 

Predominant Land Use Type:* 

Inspection Frequency (days):* 

' Contributing Drainage Area 
(ac):* 

i 

Nitrogen Removed (lbs/yr):* 

Phosphorous Removed (lbs/yr):* 

Has Maintenance Agreement:* 

Latitude:* 

Longitude:* 

SWMF Status:* 

i Date Online: 

Date of Last Inspection: 

i Scheduled Inspection Month: 

Andersons Corner Animal Hospital (Number: SP-021-07) 

DC018 

General Infiltration Practices 

JL27 - Diascund Creek-Mill Creek 

DC 

Neighborhood Commercial 

365 

0.57 

0.001 

0.001 

No Yes 0 N/A (e.g., schools) 

4/21/2010 

7/20/2010 
PARS) 

Show/Find On Map 

.Wi (date last inspected before SWMF was entered into 
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RESOLUTION 

CASE NO. SUP-14-07: ANDERSON'S CORNER ANIMAL CARE FACILITY" 

WHEREAS, the Board of Supervisors of James City County has adopted by ordinances specific land 
uses that shall be subjected to a special use permit process; and 

WHEREAS, the applicant has proposed to construct a 12,000 square foot veterinary hospital and kennel 
facility; and 

\VHEREAS, the property is currently zoned A-1, General Agriculture, and is designated General 
Industry on the 2003 Comprehensive Plan Land Use Map; and 

WHEREAS, the property is located at 8391 Richmond Road on property more specifically identified as 
Parcel No. ( 1-J} on the James City County Real Estate Tax Map No. ( 12-4); and 

WHEREAS, on June 6, 2007, the Planning Commission recommended approval of the application by a 
vote of7-0. 

NOW, THEREFORE, BE IT RESOLVED that the Board of Supervisors of James City County, Virginia, 
does hereby approve the issuance of SUP-14-07 as described herein with the following 
conditions: 

1. This Special Use Permit shall be valid for a 12,500 square foot veterinary hospital and 
kennel facility. Development of the property shall be generally in accordance with the 
submitted master plan as determined by the Development Review Comminee of the 
James City County Planning Commission. Minor changes may be permitted by the 
DRC, as long as they do not change the basic concept or character of the development 

2. A Phase I Archaeological Study for the disturbed area shall be submitted to the 
Director of Planning for review and approval prior to land di~JJ~rpan<&. A treatment 
plan shall be submitted and approved by the Director of Planning for alJ sites in the 
Phase I study that are recommended for a Phase II evaluation and/or identified as 
eligible for inclusion on the National Register of Historic Places. If a Phase li study is 
undertaken, such a study shall be approved by the Director of Planning and a 
treatment plan for said sites shall be submitted to, and approved by, the Director of 
Planning for sites that are determined to be eligible for inclusion on the National 
Register of Historic Places and/or those sites that require a Phase Til study. If in the 
Phase III study, a site is determined eligible for nomination to the National Register of 
Historic Places and said site is to be preserved in place, the treatment plan shall 
include nomination of the site to the National Register of Historic Places. If a Phase 
Ill study is undertaken for said sites, such studies shall be approved by the Director of 
Planning prior to land disturbance within the study areas. ~.e..-4-Eb-ase.lir.and 
_Phase HI studies shall meet the Virginia Department ofl::Ii~to.ric.Resources~Gujq'J:?lines 
for Preparing Archaeological Resource Management Reports and the Secretruy of the 
Interior's Standards and Guidelines for Archaeological Documeniation, as applicable, 
and shall be conducted under the supervision of a qualified archaeologist who meets 
the qualifications set forth in the Sec.retary of the Interior's Professional Qualification 
Standards. All approved treatment plans shall be incorporated into the plan of 
development for the site and the clearing,, grading or construction activities thereon. 
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3. Prior to final site plan approval, architectural elevations, building materia1s and colors 
shall be submitted to the Director of Planning for review and approval for 
compatibility with Hickory Neck Church and the Village of Toano in terms of design, 
scale, materials, and colors. 

4. Any new exterior site lighting shall be limited to fLxrures which are horizontally 
mounted on light poles not to exceed 15 feet in height and/or other structures and shall 
be recessed fiXtures with no bulb, lens, or globe extending below the· casing. The 
casing shaiJ be opaque and shall completely surround the entire light fixture and light 
source in such a manner that all light wj]J be directed downward and the light source is 
not visible from the side. No glare defined as 0.1 footcandle or higher shall extend 
outside the property lines. 

The owner shall be responsible for developing and enforcing water conservation 
standards to be submitted to and approved by the James City Service Authority prior 
to final development plan approval. The standards may include, but shall not be 
limited to such water conservation measures as limitations on the installation and use 
of irrigation systems and irrigation wells, the use of approved landscaping materials 
jncJuding the use of drought tolerant plants where appropriate, and the use of water 
conserving fixtures and appliances to promote water conservation and minimize the 
use of public water resources. 

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

A landscaping plan shall be approved by the Director of Planning prior to final site 
plan approval for this project The landscap1ng plan shall include enhanced 
landscaping within the fifty-foot Community Character Corridor buffer along 
Richmond Road so that the required size of plants and trees equals, at a minimum, 125 
percent ofthe landscaping otherwise required in Chapter24, Article II, Division 4 of 
the 1 ames City County Code. A minimum of fifty percent of the plantings within the 
Community Character Corridor buffer shall be evergreen. Community Character 
Corridor butTer plantings shall include one-for-one replacement of trees to be removed 
from the site as identified on rhe site plan . 

8 Only one entrance shall be allowed onto Route 60. 

l/ All parking shall be located either behind the proposed building or to the side, behind 
the front building face line with a 42 inch non-chain link vinyl or wood fence . 

I 0. The BMP shall be designed to enhance the removal of wlifonn bacteria in addition to 
the standard water quality provisions in accordance with the Powhatan Creek 
Stormwater Master Plan, pages 69 to 71 . 

11. The owner shall use Low Impact Development ("LID") techniques such that the tota 1 
extent of the LID on the property ~all equal or excee_~_tbre~ ynitm~asures_as defined 
by Special Stormwater Criteria in James City County (adopted December 14, 2004). 
The proposed LID techniques to be implemented shall be approved by the 
Environmental Director prior to site plan approval. All approved LID techniques shall 
be constructed on the property prior to the release of the posted erosion and sediment 
control surety. 
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12. This speciaJ use permit is not severable. Invalidation of any word, phrase, clause, 
sentence, or paragraph shall invalidate the remainder. 

ATTEST: 

·- ·.,._[. _ \.n_\\~" ~·· ~;"~·k. ~. ~~~·;'-· \. '·- l· '· .L 

San!·ord l3. \Vanna 

Clerk to the Board 

,/·-·~ :"'"'"' .! 

{ ;_,. .J :·.J!·: (·_Jj ( ·,....._ .. I; £.t-.,,_ c . . J .. '-( :.t' i.., 7. ·.'.:.-{ ';. i.._ 

.lo(th J. J\.tc0'1ennon · 
Chainnan, Board of Supervisors 
SUPERVISOR VOTE 
HARRISON AYE 
BRADSHAW AYE 
GOODSON ABSENT 
ICENHOUR AYE 
MCCLENNON AYE 

Adopted by the Board of Supervisors of James City County, Virginia, this ] Oth day of July, 
2007. 

Sup 14-07.res2 
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