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CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

ARCHIVES; AND HA VE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL 

LISTED BELOW. 

BMPNUMBER: CC024 

DATE VERIFIED: May 17, 2012 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

luhtkM~ 
LOCATION: WILLIAMSBURG, VIRGINIA 
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Stormwater Division 

MEMORANDUM 

DATE: March 10, 2010 

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

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: CC024 

PIN: 4820100005A 

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

Property Description: 

Site Address: 
Box 10 

Agreements: (in me as of scan date) Y Book or Doc#: 

Comments 

Williamsburg Jamestown Airport 

Airport 

100 Marc lay Road 

Drawer: 6 

70002412 

165 

640 

Page: 

262 

457-458 
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cc -0~0 
>ntents for Stormwater Management Facilities As-built Files 

1ch file is to contain: 

Q) As-built plan 

© Completed construction certification 

3. Construction Plan 

© Design Calculations 

© Watershed Map 

@ Maintenance Agreement 

7. Correspondence with owners / 
8. Inspection Records 

9. Enforcement Actions 
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COUNTY OF JAMES CITY, VIRGINIA lEJCOPY 
DECLARATION OF COVENANTS 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

THIS DECLARATION, made this /,:2.. day of d#Nlt/Jfhi , 20 0 f , 
between Lll1212tf J <[efl/t/ JtJfJ?1/J, tp , and 
all successors in interest, ("COVENANTOR(S),") owner(s) of the following property: 

Parcel Identification Number: 4820100005A 
~~~~~------------------

Legal Description: _____ _.Et...._ .... Sho ........ rt ........ n=iec._.k..____ ..... (1.._.0.-.0_Mar __ c_l_a.._y_Road _ __._) -------
Project or Subdivision Name: WILLIAMSBURG-JAMESiavN AIRPORI'-T HANGAR & PARKING rm 
Document No. EXPANSION 

·~---------------------------0 R Deed Book __ 16=5..__ _____________ , Page No. __...2 __ 6 __ 2 _____ _ 

and the County of James City, Virginia ("COUNTY.") 

WITNESS ETH: 

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

1. The COVENANTOR(S) shall provide maintenance forthe drainage system including 
any runoff control facilities, conveyance systems and associated easements, hereinafter referred to 
as the "SYSTEM," located on and serving the above-described property to ensure that the SYSTEM 
is and remains in proper working condition in accordance with approved design standards, and with 
the law and applicable executive regulations. The SYSTEM shall not include any elements Jocated 
within any Virginia Department of Transportation rights-of-way. 

2. Ifnecessary, 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(S) 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 

~-# o 7oaoc:<'-/l2-

/~ tfW ~. J__:;;-, ;zooJ Pagel Revised 05106 
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work, and the COUNTY may assess the COVENANTOR(S) and/or all property served by the 
SYSTEM for the cost of the work and any applicable penalties. 

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

ATTEST: 

COVENANTOR(S) 

ATTEST: 

W:d~rf JJ.~al 
Page 2 Revised 05/06 
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COMMONWEAL TH OF VIRGINIA 

CITY/COUNTY OR JaJYl12 uh/~ 
I hereby certify that on this )~!!=day of< faY) 11uy , 20.tt::)_, before the subscribed, a 

Not¥)' Public for the Commonwealth of Virginia, personally appeared kwl&f fWct!fvlY aui.J 
J ~ TWtt lftlpand did acknowledge the aforegoing instrument to be their Act. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this /:l{Jz._ day of 
cJMMtlj ,20 ID . 

My Commission expires: __./....:O:...-i/i....1.1..1.l-1-/ti..<.J'R._ __ _ 

Approved as to form: 

drainage I .pre 

Page 3 

~2fu~ 
Notary Public 

This Declaration of Covenants prepared by: 

(Print Name) 

fAy1J~£ 
(Title) 

I ~o f1..1J}1<c/-1- 1 'J ., 
(Address) 

w.J/14..J~,.., ~ - n18.;'---
(City) (State) (Zip) 

(Phone Number) 

Revised 05106 
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SOOK 640 PAGf 457 
DECLARATION OF COVENANTS 

INSPECTION/MAINTENANCE OF RUNOFF CONTROL FACILITY 

THIS DECLARATION, made this 29th day of JULY , 192.L_, 
between Larry T. Wal trip and Jean * , and all successors in interest, hereinafter referred 
to as the "COVENANTOR(S)," owner(s) of the following property: 19 · Ol5 acres ±, as 
shown on a plat dated February 16, 1988 entitled "PLAT OF BOUNDARY ADJUSTMENT 
BETWEEN THE PROPERTIES OF: LINWOOD WALTRIP, ET ALS: AND WILLIAMSBURG-JAMESTOwr** 
and Jam es City County, Virginia, hereinafter referred to as the "COUNTY." 
*T. Waltrip, husband and wife 

**AIRPORT, INC., JAMES CITY COUNT\vITNifSM~tH:nd recorded in Plat Book 49, Page 

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

1. The COVENANTOR(S) shall provide maintenance for the runoff control facility, 
hereinafter referred to as the "FACILITY," located on and serving the above-described property 
to ensure that the FACILITY is and remains in proper working condition in accordance with 
approved design standards, and with the law and applicable executive regulations. 

2. If necessary, the COVENANTOR(S) shall levy regular or special assessments 
against all present or subsequent owners of property served by the FACILITY to ensure that the 
FACILITY is properly maintained. 

3. The COVENANTOR(S) shall provide and maintain perpetual access from public 
right-of-ways to the FACILITY for the COUNTY, its agent and its contractor. 

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

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

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

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

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

9. This DECLARATION shall be recorded in the County Land Records. 

I - '2,-. 

24. 
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Bl. .. K 640 PAGE 458 

IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION 
OF COVENANTS as of this 29tlday of July , 1912_. 

ATTEST: 

My Commission expires: 

Approved as to form: 

0261U.Wpf 
Revised 9/92 

COVENANTOR(S) 

Larry T. Waltrip 
/ 

COVENANTOR(S) 

Notary Public 
·. , 

( .. 

I ') 

My Commiss1c:· ,': 1 · .. , T - .... ~-. 

. ··.l' · ~ 

VIRGINIA: City of Williamsburg a.nd County ot 
:~~ c~ Ci t y, t~ Tiit: 

In the Clerk· 
City ot Wi . 

---.!-/ 

· - _, • . ~ ·' C:!.r cuit Court ot the 

. ·. () ·_..._·:of J~s City~~· _ 
._ . /~.J..f . , 19..i_:;;._..Thi~ 

-- w:..::. ~ ::1··.:.i: J \;i l"L~ :. l..- -- · ... .!. -:: lcate annexed and 
admitted t o •·..:· , .. . · c.:. .3:SJ-o . oloo.ll: 

Teate:~;l~ 

~Clerk 

Page 2- 2-
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OWNER 

NAME: WIAMSBURG-JAMESTOWN AIRPORT 
MAILING ADDRESS: 100 MARCLAY ROAD 
WILLIAMSBURG VA 23188 
BUSINESS PHONE: 757-229-9256 
BUSINESS FAX: 757-229-3085 
CONTACT PERSON: JIEAN WAL TRIP 
TITLE: OWNER 

DESIGN ENGINEER 

NAME: TALBERT & BRIGHT 
MAILING ADDRESS: 10105 KRAUSE ROAD SUITE 100 
CHESTERFIELD VA 23832 
BUSINESS PHONE: 804- 768-6878 
BUSINESS FAX: 804-768-6871 
RESPONSIBLE PLAN PREPARER: JOHN M. ROBINSON PE 
TITLE: PROFESSIONAL ENGINEER 
FIRM'S PROJECT NO: 4205-0101 
PLAN DA TE: 6 /29 /04-
SHEET NO.'S APPLICABLE TO SWM/BMP FACILITY: 6 OF 17 

CONTRACTOR 

NAME: BASIC CONSTRUCTION COMPANY 
MAILING ADDRESS: 538 OYSTER POINT ROAD 

NEWPORT NEWS VA 23602 

BUSINESS PHONE 757-249-3789 

BUSINESS FAX: 757-249-2229 

CONTACT PERSON: JOE LINK 

TITLE: PROJECT MAN AGER 

RECORD DRAWING CERTIFICATION 

FIRM NAME: TLS SURVEYING-GPS-MAPPING INC. 

MAILING ADDRESS: 11830-A CANON BLVD 

NEWPORT NEWS VA. 23606 

BUSINESS PHONE: 757-873-2770 

BUSINESS FAX: 757-873-2772 

NAME: THOMAS C. CHENEY 11 LS 

TITLE: LAND SURVEYOR 

I HEREBY CERTIFY TO THE BEST OF MY KNOWLEDGE 

AND BELIEF THAT THIS RECORD DRAWING REPRESENTS 
THE .~CTUAL CONDITION OF THE STORMWATER 

MANA,GEMENT / BMIP FACILITY. THE FACILITY APPEARS 

TO CONFORM WITH THE PROVISIONS OF THE APPROVED 

DESIGN PLAN, SPECIFICATIONS AND STORM WATER 

MANAGEMENT PLAN,, EXCEPT AS SPECIFICALLY NOTED. 

INFORMATION SHOWN IN BOLD ARE PER FIELD RUN AS-BUILT 
SURVEY BY THIS OFFICE UNLESS NOTED AS "PER CONTRACTOR" 

SCALE: 1 "=20' 

DATE: 5/16/08 

DRAWN: TCC 

CHECKED: TCC 

PROJECT NO. 05-430 

SHEET NO. , OF ,L 
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James City County BMP Guidelines 

Table 2 

Worksheet for BMP Point System 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP 

/IV f TIZEI./ Ct-t ( C Z.) 

BMP Points 

/0 ----- x 
x 
x 
x 

Fraction of 
Site Served 

by BMP 

/oo/~ = 
= 
= 
= 

Weighted 
BMP Points 

/0 

TOTAL WEIGHTED STRUCTURAL BMP POINTS: / O 

8. NATURAL OPEN SPACE CREDIT 

Natural 
Fraction of Site Open Space Credit 

x 
(0.1per1%) 

x 
(0.15per1%) 

= 

= 

Points for 
Natural Open Space 

TOTAL NATURAL OPEN SPACE CREDIT: ------

C. TOTAL WEIGHTED POINTS 

/0 + 0 = /0 

Structural BMP Points Natural Open Space Points Total 

9 
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Apron Expansion 
Williamsburg-Jamestown Airport 
TBI Project No. 4205-0001 

Sediment Trap # 1 
Drainage Area (AC.)= 1.50 
Wet Volume Required (CY) = 100.5 
Dry Volume Required (CY) ; 100.5 

ELEV LENGTH (ft) WIDTH (ft) CF SUM CF SUM CY 

39 26 20 0 0 0.00 
40 28 22 616 616 22.81 
41 30 24 720 1336 49.48 
42 32 26 832 2168 80.30 
43 34 28 952 3120 115.56 
44 38 32 1216 4336 160.59 
45 42 36 1512 5848 216.59 
46 0 0 0 5848 216.59 
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Apron Expansion 
Williamsburg-Jamestown Airport 
TBI Project No. 4205-0001 

Sediment Trap # 2 
Drainage Area (AC.)= 1.50 
Wet Volume Required (CY) = 100.5 
Dry Volume Required (CY) = 100.5 

ELEV LENGTH (ft) WIDTH (ft) CF SUM CF SUM CY 

39 26 20 0 0 0.00 
40 28 22 616 616 22.81 
41 30 24 720 1336 49.48 
42 32 26 832 2168 80.30 
43 34 28 952 3120 115.56 
44 38 32 1216 4336 160.59 
45 42 36 1512 5848 216.59 
46 0 0 0 5848 216.59 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

Mannings Coefficient 

Slope 

Depth 

Left Side Slope 

Right Side Slope 

Discharge 

Cross Section 
Cross Section for Triangular Channel 

Proposed Ditch 

Triangular Channel 

Manning's Formula 

Channel Depth 

0.030 

0.005200 ft/ft 

0.73 ft 

3.00 H: V 

3.00 H :V 

2.80 cfs 

c:\haestad\fmw\4205-{X)()1 .fm2 Talbert and Bright, Inc. 
05/24/01 08:11 :47 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA 

V:1 
H:1 
NTS 

Project Engineer: Marty Wynn 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 
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. . 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Williamsburg-Jamestown Airport - Apron Expansion 
Worksheet for Triangular Channel 

Proposed Ditch 

Triangular Channel 

Manning's Formula 

Channel Depth 

Mannings Coefficient 0.030 

Slope 0.005200 ft/ft 

Left Side Slope 3.00 H: V 

Right Side Slope 3.00 H : V 

Discharge 2.80 cfs 

Results 

Depth 0.73 ft 

Flow Area 1.6 ft2 

Wetted Perimeter 4.61 ft 

Top Width 4.37 ft 

Critical Depth 0.56 ft 

Critical Slope 0.021529 ft/ft 

Velocity 1.76 ft/s 

Velocity Head 0.05 ft 

Specific Energy 0.78 ft 

Froude Number 0.51 

Flow Type Subcritical 

c:\haestad\fmw\4205-0J01 . fm2 Talbert and Bright, Inc. 
Project Engineer: Marty Wynn 

FlowMaster v6.0 [614e] 
05/24Q1 08:11 :21 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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D-2 

Worksheet 2: Runoff curve number and runoff 

Circle one: Present (D;velo}i;) 

l. Runoff curve number (CN) 

Soil name Cover description 
and 

hydro logic (cover type, treatment, and 
group hydrologic condition; 

percent impervious; 
unconnected/connected impervious 

(appendix A) area ratio) 

c Of t:;"'r-./ ~ ,. C<: 

c, ASl>/14.i:t ( R/w, 1/~1 

l! Use only one CN source per line. 

CN (weighted) • total product 
total area 

2. Runoff 

l/{7!1 ---s~,~ ----

Frequency •••••••••••••••.•••••••••••••• yr 

Rainfall, P (24-hour) •••••••••••••••••• in 

Runoff, Q •••••••••••••••••••••••••••••• in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

By_ 

Checked 

CNJ/ 
N 

I C"'l 
N I 

N 
GI .... . 

.J:J 00 
cc ~ 

E-< i:z. 

'11 

~i 

Totals • 

Use CN • 

Storm #1 

I 
1.s 
/,lo 

(210-VI-TR-55, Second Ed., June 1986) 

Date ----
Date ----

Area Product 
of 

J{acres 
CN x area 

~ 
I 

N CJmi2 . 0% CIC 
~ 

"" 
1q, 7 39 4.1 

./; s-18 8 

.. 

SS.'3 L(t../?S, I 

I 81 

Storm #2 Storm #3 

/0 /0 fJ 

s.B 8.o 
3' (, S .. 8 
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Worksheet 3: Time of concentration (Tc) or travel time CTt) 

By __ Date----

Checked Date ----
Circle one: Present Developed 

Circle one: Tc Tt through subarea 

NOTES: Space for as many as two segments per flow type can be used for each 
work.sheet. 

Include a sap, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

1. Surface description (table 3-1) 

2. Manning's roughness coeff., n (table 3-1) •• 

3. Flow length, L (total L ,i 300 ft) •••••••••• ft 

4. Two-yr 24-hr rainfall, P2 •••••••••••••••••• in 

5. Land slope, s •••••••••••••••••••••••••••••• 
0.007 (nl)o.s 6. T • ....... ...,..._,,__.~_,_

t p 0.5 0.4 
2 s 

Compute Tt •••••• 

ft/ft 

hr 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) ••••• 

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse elope, a ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure 3-1) ••••••••••• ft/a 

L 
11 • Tt • 1600 V Compute Tt •••••• hr 

Channel flow 

12. Cross sectional flow area, a 

Segment ID 

ft2 

13. Wetted per1aeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slope, 1 ••••••••••••••••••••••••••• ft/ft 

16. Manning's roughness coeff., n •••••••••••••• 
., • 1•49 r2/3 8 1/2 

17. ~ Compute V ••••••• ft/a n 

l+I 

l+I 

·D 

·D 

18. Flow length, L ••••••••••••••••••••••••••••• ft 
L 

19. Tt • 3600 V Compute Tt hr 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 

l+I 
and 19) •••.•••• .:Ei3 

(210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 4: Graphical Peak· Discharge method 

Project r- HfW(t4ll sire &YJ Date /Z..Zi '02 

Location ~IU...l~M.S~U!U;;. .... ~@~ Al~..1(;)1.,- Checked Date __ _ 

Circle one~veloped 

1. Data: 

Drainage area •••••••••• ~ • _._l_O __ m12 (acres/640) 

Runoff curve number .... CN • B / (From worksheet 2) 

Time of concentration •• Tc • _;;...• ..lll8~'-- hr (From worksheet 3) 

Rainfall distribution type • .:II: (t, IA, II, III) 

Pond and swamp areas ·spread / 
throughout watershed •••••• • • 0 percent of A ( - acres or mi 2 covered) 

-------- m --

2. Frequency ............................... 
3. Rainfall, P (2~-hour) ••••••••••••••••••• 

4. Initial abstraction, I
8 

••••••••••••••••• 

(Use CN With eable 4-1.) 

5. Compute I /P a ··········•··•········•····· 

yr 

in 

6. Unit peak discharge, <lu ••••••••••••••••• csm/in 
(Use Tc and Ia/P With exhibit 4-.J.l._) 

7. Runoff, Q ••••••••••••••••••••••••••••••• in 
(From worksheet 2). 

8. Pond and swamp adjustment faceor, F 
p 

(Use percent pond and swamp area 
with table 4-2. Factor is 1.0 for 
zero percent pond and swamp area.) 

9. Peak discharge, qp •••••••••••••••••••••• 

(Where qp • quAmQFP) 

c.fs 

Storm 11 

I 
z.e 

1, 718 1 

I 315'"' I 
I /# /() 

/; () 

'{/, 3 

D-4 (210-VI-TR-55, Second Ed., Jw;e 1S86) 

Storm 12 Seorm 13 

/0 I tJ'O 

s:~ 80 

. t?8) HI . o~&)H 

l/ZC' I ~7S-
':i ' (, ~. 8 

/. () /,.<7 

Q.7~. s 

I 



CC024_WMBG_JAMESTOWN_AIRPORT_PARKING_EXPAN - 024

D-2 

Worksheet 2: Runoff curve number and runoff 

Location 
-----------------------------~ 

Circle one: Present Developed 

l. Runoff curve number (CN) 

Soil name Cover description 
and 

hydro logic (cover type, treatment, and 
group hydrologic condition; 

percent impervious; 
unconnected/connected impervious 

(appendix A) area ratio) 

c ~Mtk'l Pti.fuLlw fl«Jrs 

c OPeN ~PA:cG 

c fl\v~~ (_ rl...v I Nw) 

c OP&-J $'fAl,/E' 
-- - -

l/ Use only one CN source per line. 

CN (weighted) • total p!'oduct • {/ii, I.. 80. '7 
total area IJV, ( 

2. Ru~off 

Frequency •••••••••••••••••••••••••••••• yr 

Rainfall, P (24-hour) •••••••••••••••••• in 

Runoff, Q •.••••.•.••••••••••••••••••••• in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

By_ 

Checked 

CN J./ 
N 

I M 
N I 

N 
Cl _. . 

J:J 00 
QI ..... 
f"" to. 

~B 

1~ 

~8 

~ 

Totals • 

Use CN • 

Storm #1 

I 
;i.9 

/,Io 

(210-VI-TR-55, Second Ed., June 1986) 

Date ___ _ 

Date-----

Area Product 
of 

CN x area 
-:r 

I ~acres 
N mi2 . CJ% 00 ..... 
to. 

rJ.B ).. I '--1. L{ 

33.~ ~&3~.~ 

3.0 f)'1y 

J?.Yli /'1~7./ 

-

/gtf./ SI ?Y. / 

I e / 

Storm 12 Storm #3 

IO JOO 

s;. 8 ~.o 

3.lt> :5.8 

~7.1 
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Worksheet 3: Time of concentration (Tc) or travel time (Tt) 

By_ Date----

Checked Date----

Circle one: Present Developed 

Circle one: Tc Tt through subarea 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a sap, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

l. Surface description (table 3-1) 

2. Manning's roughness coeff., n (table 3-1) •• 

3. Flow length, L (total Li_ 300 ft) •• • • • • • • • • ft 

4. Two-yr 24-hr rainfall, P2 •••••••••••••••••• in 

5. Land slope, s •••••••••••••••••••••••••••••• 

6. T • 0.007 (nL)O.S 
t p 0.5 0.4 

2 s_ 
Compute Tt •••••• 

ft/ft 

hr 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) ••••• 

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, • ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure 3-1) ••••••••••• ft/s 

L 
11 • 'It • 3600 v Compute Tt •••••• hr 

Channel flow 

12. Cross aectional flow area, a 

Segment ID 

ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. • Hydraulic radius, r • -
PW 

Compute r ••••••• ft 

15. Channel slope, 1 ••••••••••••••••••••••••••• ft/ft 

16. Manning's roughness coeff., u •••••••••••••• 
1 49 2/3 l/2 

V • • r • Compute V ••••••• n 
17. ft/a 

18. Flow length, 1.. •..................•......... ft 

19. L 
Tt • 3600 V hr 

I 
kJ~$ 

~50 
3t.it> 
a.c 
.I 0 

. 7~ l+I 
2. 

W!Wdl> .. 

3SO 
,/2~ 

~.s--

. OJ~ l+I 
3 

1187.r: 
V7'SD 

.i~ 
.03 
• o<, 

/. ? 
r'/SD 

I 12- l+I 

-

-

-
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ....... . 

(210-VI·TR-55, Second Ed., June 1986) 

-~ 
hr [ill 
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Worksheet 4: Graphical Peak Discharge method 

Date ----
Location W•l..l.\.~SGiJt~ - ~lf."Si~ 1tltff)4c'f" Checlc.ed Date----

Circle one: Present ~eloP!:i:' 

l. Data: 

Drainage area •••••••••• ~ • _,_O_B_& __ m 2 (acres/640) 

Runoff curve number •••• CN • 8 I (From worksheet 2) 

Time of concentration •• T • • 8" hr (Fr0111 worksheet 3) c 
Rainfall distribution type • :JI: (I, IA, II, III) 

Pond and swamp areas spread I 
t'hroughout watershed •••••• • __ ,.;...'"_O __ percent of Am (_ acres or mi 2 covered) 

2. Frequency ............................... 
3. Rainfall, P (2~-hour) ••••••••••••••••••• 

4. Initial abstraction, 1
8 

•.•••••••••••••••• 

(Use CN with table 4-1.) 

5. Compute I /P 
a ............................ 

Storm #1 

yr I 

in 'Z.8 

in I 'Y~9 
J , !& B 

6. Unit peak discharge, ~ ••••••••••••••••• csm/in 
{Use Tc and Ia/P with exhibit 4-___ ) 

3?t' 

7. Runoff, Q ••••••••••••••••••••••••••••••• 
(From worksheet 2). 

8. Pond and swamp adjustment factor, F 
p 

(Use percent pond and swamp area 

9. 

with table 4-2. Factor is 1.0 for 
zero percent pond and swamp area.) 

Peak discharge, qp •••••••••••••••••••••• 

(Where qp • quAmQF~) 

in /.tO 

/.o 

D-4 (210-VI-TR-55, Second Ed., Jwie 1986) 

Storm 12 Storm #3 

/f/ /00 

5.8 8.o 

''1~'1 

.. O~I .os1 

I '-17S' 

I s. 8 

/, 0 

I 
I 
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James City County BMP Guidelines 

Table 2 

Worksheet for BMP Point System 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP BMP Points 

S°Afllb &ft:tL 8 

Fraction of 
Site Served 

byBMP 

/00 % 
'• = 

E.x~~"S Poi..if! ~ APkrJ PM:&cr 
x 
x 
x 
x 

;'. ' 
SP.. b3· tJI L'$;;. ;r!rJatt.t )= 

= 
= 

Weighted 
BMP Points 

8 

TOTAL WEIGHTED STRUCTURAL BMP POINTS: Io 

B. NATURAL OPEN SPACE CREDIT 

Natural 
Fraction of Site Open Space Credit 

x 
(0.1 per 1%) 

x 
(0.15 per1%) 

= 

= 

Points for 
Natural Open Space 

TOTAL NATURAL OPEN SPACE CREDIT: _____ _ 

C. TOTAL WEIGHTED POINTS 

+ = 
Structural BMP Points Natural Open $pace Points Total 

9 
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\ 

James City County BMP Guidelines 

Table 2 

Worksheet for BMP Point System 

A. STRUCTURAL BMP POINT ALLOCATION 

Fraction of 
Site Served Weighted 

BMP BMP Points by: BMP BMP Points 

~ lltl/(J ~r..775t 8 x /cot = 8 
S'"AiV:C) 6'-~ B x SO% 12'-J, I /YI f, C,, vtfi. = '-/ 

x = 
x = 

TOTAL WEIGHTED STRUCTURAL BMP POINTS: I 2. 

8. NATURAL OPEN SPACE CREDIT 

Natural 
Fraction of Site Open Space Credit 

x 
(0.1per1%) 

x 
(0.15 per 1 %) 

= 

= 

Points for 
Natural Ooen Space 

TOTAL NATURAL OPEN SPACE CREDIT: _____ _ 

C. TOTAL WEIGHTED POINTS 

/~ + 0 = 
Structural BMP Points Natural Open Space Points Total 

9 
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Williamsburg-Jamestown Airport - Existing Channel 
Worksheet for Irregular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Existing Channel 

Irregular Channel 

Manning's Formul1 

Discharge 

Slope 0.030000 tuft 

Water Surface Elevation 12.00 ft 

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Metho Improved Latter's Method 

Closed Channel Weighting Meth Horton's Method 

Results 

Mannings Coefficient 0.060 

Elevation Range 11.50 to 60.00 

Discharge 2,021.46 cfs 

Flow Area 1,187.5 ft2 

Wetted Perimeter 4,750.00 ft 

Top Width 4,750.00 ft 

Actual Depth 0.50 ft 

Critical Elevation 11.91 ft 
Critical Slope 0.089138 ft/ft 

Velocity 1.70 ft/s 
ve10Ci!Y }1eaa ·· 0.05 ft 

Specific Energy 12.05 ft 

Froude Number 0.60 

Flow Type Subcritical 

Roughness Segments 

Start End 
Station Station 

0+00 680+00 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

0+00 43.50 

100+00 40.00 

140+00 32.50 

152+00 30.00 
175+00 12.50 

210+00 11.50 

270+00 12.50 

290+00 22.50 

400+00 30.00 

445+00 32.50 

475+00 32.50 
510+00 31.00 

580+00 42.50 

680+00 60.00 

c:\haestad\fmw\4205-0101.fm2 

Mannings 
Coefficient 

0.060 

Talbert and Bright, Inc. 

Project Engineer: Marty Wynn 
FlowMaster v6.0 [614e] 

01 /03/03 02:41 :50 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Existing Channel 

Irregular Channel 

Manning's Formul< 

Discharge 

Section Data 

Mannings Coefficient 0.060 

Slope 0.030000 ft/ft 

Water Surface Elevation 12.00 ft 

Elevation Range 11.50 to 60.00 

Discharge 2,021.46 cfs 

60.00 
50.00 
40.00~-----· 
30.00 
20.00 
10.00 

0+00 100+00 

c:\haestad\fmw\4205-0101.fm2 

200+00 

01/03/03 02:42:02 PM © Haestad Methods, Inc. 

300+00 400+00 500+00 

Talbert and Bright, Inc. 

600+00 700+00 

V:200.0~ 
H:1 
NTS 

Project Engineer: Marty Wynn 
FlowMaster v6.0 (614e] 

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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STORM SEWER DESIGN 
COMPUTATIONS 

DRAIN. 
FROM TO AREA 
POINT POINT ACRES 

7 8 5GE 

8 9 :s<:.e 

RUNOFF 
COEF. 

c 

57l::J {l.,v 

SlV~ 

INLET RAIN 
CA TIME FALL 

INCRMT SUM MINUTES IN/HR 

~01/0 v<P C<:?""' 7/' 5 

R~vn,,.,, (p '-0,-. > (J:> 

PROJEC1 Williamsburg-Jamestown Airport - T-Hangar Site Preparation 

RUNOFF : INVERT FLOW 
Q ELEVATIONS LENGTH SLOPE DIA. CAPACITY VEL. TIME REMARKS 

CFS UPPER LOWER FT FT/FT IN CFS FPS SEC 

7.7 41.99 38.71 250 0.016 24 29 3.1 80.6 

18.5 38.61 35.91 270 0.010 30 42 3.6 47.2 

' 

; 

' 

i 

I 
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HYDRAULIC GRADE LINE PROJECT Williamsburg-Jamestown Airport T-Hangar Site Prep. 

Outlet JUNCTION LOSS Inlet 
INLET Water 

Do Oo Lo 5
fo H1 'if_ Final Water Rim 

STATION Surface Vo Ho Qi vi aivi Hi Angle H,.. Hi 1.3H1 0.5H1 
H Surface Elev. 

Elev. % 2g Elev. 
' . 

9 37.91 

30 18.5 270 0.640 1.73 

8 40.21 8.6 0.29 8.5 1.12 0.39 20 0.18 0.86 0.43 2.16 40.07 47.10 

24 7.7 250 0.001 0.25 

7 8.5 0.28 0 0.28 0.14 0.39 40.60 46.50 

'if_ ~ 'if_ FINAL H = H1+ H1 90° K = 0.70 50° K = 0.47 20° K = 0.16 
H1=0.35 H0 = 0.25 H,..=K 

H1 = H0 + H1 + H,.. 80° K = 0.66 40° K = 0.38 15° K = 0.10 2g 2g 2g 

g = 32.2 70° K = 0.61 30° K = 0.28 
60° K = 0.55 25° K = 0.22 
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-\ 
\ 
\ 
p 
\ 
\ 

[FUTURE 
H,ANGARS & 
f PARKING , 

j (0.7 AC) \ 
/ 

EXISTING APRON 
& TAXIWAY 

J:.---"' (1.9 AC) 

Williamsburg-Jamestown Airport 
Water Quality Point 

Site Map 

Scale: 1 "=200' 
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I Hydraulic Grade I 
Label Length I Size Discharge I Upstream I Downstream I 

P-1 56.00 18 inch 4.43 39.01 37.92 
P-2 123.00 24 inch 5.67 37.92 37.91 
P-3 12.00 24 inch 5.51 37.91 37.90 
P-5 44.00 36.25 x 22 8.16 38.42 38.19 
P-6 227.00 36.25 x 22 8.97 38.19 37.90 
P-7 20.00 15 inch 1. 50 37.99 37.92 
P-9 196.00 24 inch 17. 99 37.90 36.66 
P-11 9.00 15 inch 4.51 36.70 36.66 
P-12 164.00 24 inch 21. 98 35.09 33.54 
P-13 172. 00 24 inch 23.87 33.54 31.60 
P-14 11. 00 24 inch 30.92 31. 60 30.77 
P-15 177.00 24 inch 21.28 36.66 35.09 
P-17 10.00 15 inch 3.69 37. 78 35.37 

----------- Elevations ---------------- I 
Label Discharge Ground Upstream HGL I Downstream HGL I 

I-1 4.43 39.70 39.01 39.01 
J-1 5.67 41. 00 37.92 37.92 
J-2 5.51 40.00 37.91 37.91 
I-2 17.99 39.87 37.90 37.90 
I-3 21. 98 39. 62 35.09 35.09 
I-4 8.16 40.50 38.42 38.42 
I-5 8.97 39.63 38.19 38.19 
I-6 1. 50 39.00 37.99 37.99 
I-8 4.51 39.74 36.70 36.70 
J-3 21. 28 39. 75 36.66 36.66 
I-9 23.87 39.40 33.54 33.54 
I-10 30.92 37. 69 31. 60 31. 60 
Outlet 30.90 31.23 30.40 30.40 
I-12 3.69 38.25 37.78 37.78 
Elapsed: 0 minute(s) 8 second(s) 

I 
I 
I 

Project Title: Hangar No. 2 Site Preparation Project Engineer: SPSpears 

I 
c:\haestad\stmc\jgg9601.stm Talbert & Bright Inc StormCAD v1 .0 
11/07196 11:00:15 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT0670B USA (2a3) 755-1666 Page 3 of3 

I 
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Date Record Created: 

Created By: 

WATERSHED 

BMP ID NO 

PLAN NO 

TAX PARCEL 

PIN NO 

CONSTRUCTION DATE 

cc 

024 

SP-050-2003 

(48-2)(1-5A) 

4820100005A 

MAINTENANCE PLAN 

,------------------ SITE AREA acre 

PRINTED ON LAND USE 

Wednesday, March 10, 201 old BMPTYP 

2:32:59 PM JCC BMP CODE 

POINT VALUE 

PROJECT NAME Williamsburg-Jamestown Airport 
SVC DRAIN AREA acres 

FACILITY LOCATION 100 Marclay Rd 

CITY-STATE Williamsburg VA 

CURRENT OWNER 

OWNER ADDRESS 

OWNER ADDRESS 2 

Williamsburg-Jamestown Airport 

100 Marclay Rd 

CITY-STATE-ZIP CODE Williamsburg, VA 23185 

OWNER PHONE 

MAINT AGREEMENT No 

EMERG ACTION PLAN No 

Get Last B Return to Menu f 

SERVICE AREA DESCRI 

IMPERV AREA acres 

RECV STREAM 

EXT DET-WQ-CTRL 

WTR QUAL VOL acre-ft 

CHAN PROT CTRL 

CHAN PROT VOL acre-ft 

SW/FLOOD CONTROL 

GEOTECH REPORT 

Additional Comments: 

No 

119 

Airport 

5.7 

0.00 

No 

No 

No 

No 

CTRL STRUC DESC 

CTRL STRUC SIZE inches 

OTL T BARRL DESC 

OTL T BARRL SIZE inch 

EMERG SPILLWAY 

DESIGN HW ELEV 

PERM POOL ELEV 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

REC DRAWING 

CONSTR CERTIF 

No 

No 

No 

0.00 

0.00 

LAST INSP DATE Inspected by: 

INTERNAL RATING 

MISC/COMMENTS 

Also see CC023 - same type of BMP - both 
on same site plan 
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Williamsburg-Jamestown Airport 
Apron Expansion 

Phase I 

April 19, 2002 

BMP Water Quality Point Justification 

The area being supported by the sand filter is a combination of the proposed apron area, 
the existing apron and taxiway, and the future hangars proposed to the north of the apron 
expansion (See attached exhibit). Runoff from these areas will sheet flow to the infield 
(the area between the taxiway and the runway) where the sand filter is proposed. To help 
aid in the infiltration process, check dams will be installed every 100 feet. 

The existing apron and taxiway make up approximately 1.9 acres of impervious area. 
The proposed apron expansion will add an additional 3 .1 acres of imperviousness to the 
site. In order to properly size this sand filter for future development, two corporate 
hangars and associated parking have been added to the total impervious area used to size 
the facility. The future development is approximately 0.7 acres. The total impervious 
area used to size this facility was 5.7 acres. 

In order to meet the non-point source pollution requirements of James City County, the 
sand filter was the best use considering the drainage patterns, site constraints and site 
limitations. James City County required 10 BMP Points be obtained based on the BMP 
Point System. The sand filter provided only 8 points. In order to achieve the required 10 
points, credit was taken for providing filtration for the existing impervious area. This 
area is the 1.9 acres of existing taxiway and runway previously discussed. Based on the 
fact that the existing area was at least 50% of the proposed development, 4 BMP were 
obtained (0.50 x 8 points= 4 points). This brought the total BMP points to 12 meeting 
the county requirements. 
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