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DEED OF EASEMENT

THIS DEED OF EASEMENT, made this Htb day of .

|fr , 'ROURK and MARIA DIGGES O'ROURK
^ ^ 7TZ ( jand wife, hereinafter referred to as "Grantor"; and JEANETTE

and between THOMAS. „R

Kec.

BRADY, AS TRUSTEE OF THE JEANETTE BRADY DESCENDANT'S TRUST,

hereinafter referred to as "Grantee".

That for and in consideration of the sum of ONEWITNESSETH:

DOLLAR ($1.00) and other valuable consideration, cash in hand 

paid by the Grantee to the Grantor, the receipt of which is

hereby acknowledged, the Grantor does hereby grant and convey

unto the Grantee the following rights and privileges with regard

to the following described property, to-wit:

The perpetual, non-exclusive right and 
privilege to construct, lay, maintain, 
repair, inspect, improve, replace and alter, 
and at will remove within the easements 
hereinafter described, works, systems and 
pipes for the transmission of stormwater, 
under property of the Grantor described 
below, as may be deemed proper by the 
Grantee. if.

That certain lot, piece or parcel of land 
lying and situate in James City County, 
Virginia, shown and designated as “2 01 
DRAINAGE EASEMENT” on that certain plat 
entitled “EASEMENT PLAT SHOWING A 20' 
DRAINAGE EASEMENT ACROSS THOMAS R. 
and MARIA DIGGES O'ROURK JAMES CITY COUNTY, 
VIRGINIA” dated 4/9/98, consisting of one 
sheet and made by HIS Land Surveying Inc., 
Providence Forge, Virginia, which plat is to 
be recorded herewith for a more complete 
description of the property herein conveyed, 
together with a temporary construction 
easement 10' in width located on either side 
of the permanent easement granted above.

O'ROURK
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Grantee covenants to use reasonable care to protect 

Grantor's property located outside the easements herein granted 

from damage resulting from the exercise by Grantee of the rights 

herein granted, and except for loss or damage resulting from an 

act of God or other occurrence beyond Grantee's control, Grantee 

shall promptly repair any such damage to property of Grantor 

located outside the easements herein granted from damage 

resulting from the exercise by Grantee of the rights herein

granted.

Grantee covenants to restore Grantor's property within the 

easements herein granted to as near the same condition as existed 

prior to the exercise of Grantee's rights hereunder as is 

reasonably possible.

Grantor shall have no right, title, interest, estate or 

claim in or to any eguipment, piping or accessories installed 

within the easements herein granted.

The easement granted hereby shall be appurtenant to the land

of Grantee described on Exhibit A hereto attached. The terms and

conditions hereof shall bind and inure to the benefit of the

parties hereto and their successors and assigns. 

WITNESS the following signatures and 1: m, 1[SEAL]n
a MAS R. CTfRlpURH / 

MARTA DIGGES O'ROURH

STATE OF VIRGINIA 

■©*¥¥/ COUNTY oV- to-wit:i
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The foregoing Deed of Easement was acknowledged before me by
G1 Rourk and Maria Di-gges O' R rk ., hu&barid and wifo .. .

VIM
Thomas R.

&dCL 7)7:
TARY PUBIaTC

My commission expires on : -t

PREPARED BY AND RETURN TO: 
VERNON M. GEDDY, III, ESQUIRE 
GEDDY, HARRIS & GEDDY 
516 SOUTH HENRY STREET 
WILLIAMSBURG, VA 23183
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NOTE: GRAVEL ACCESS TV BE 
CONSTRUCTED TO SUPPORT THE 
WEIGHT OF FIRE EQUIPMENT

FIRE LANE NOTES:
1. FIRE LANES SHALL BE MARRED WITH SIGNS
8. THE WORDS "NO PARKING FIRE LANE’ PAINTS IN RED
ON A WHITE BACKGROUND
3. THE WORDS ARE VISIBLE FROM DIRECTION OF TRAVEL.
4. BOOTOM OF SIGN LOCATED NO LESS THAN FOUR FEET 
AND NO HIGHER THAN SEVEN FEET ABOVE GRADE.
5. SIGNS ARE FREE-STANDING
ft SIGNS ARE LOCATED NO FURTHER THAN THREE FEET 
FROM CURB OR EDGE OF PAVEMENT.

h,t*% 1 GENERAL EROSION AND SEDIMENT CONTROL NOTESVARIABLE
20' DRAINAGE EASEMENT

AND FIRE ACCESS

D/
-.4$

ES-1 .UNLESS OTHERWISE 1ND1CATEDALL VEGETATIVE AMD STRUCTURAL BROSIOM AND 
SEDIMENT CONTROL PRACTICES WILL BE CONSTRUCTED AND MAINTAINED ACCORDING 
TO MINIMUM STANDARDS AND SPECIEICATIONS Of THE VIRGINIA EROSION AND 
SEDIMENT CONTROL HANDBOOK AND VIRGINIA REGULATIONS HM26- 02-00 
EROSION AND SEDIMENT CONTROL REGULATIONS.
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«o -------  67A 69 .------  6879 ES-2: THE PLAN APPROVING AUTHORITY MUST BE NOTIFIED ONI WEEK PRIOR TO THE 
PRE-CONSTRUCTION CONFERENCE. ONE WEEK PRIOR TO THE COMMENCEMENT OF LAND 
DISTURBING ACTIVITY, AND ONE WEEK PRIOR TO THE FINAL INSPECTION.
ES-3: ALL EROSION AND SEDIMENT CONTROL MEASURES ARE TO BE PLACED PRIOR TO OR AS 
THE FIRST STEP IN CLEARING
ES-*: A COPY OF THE APPROVED EROSION AND SRDIMENT CONTROL PLAN SHALL BE 
MAINTAINED ON SITE AT ALL TIMES
ES-5: PRIOR TO COMMENCING LAND DISTURBING ACTIVITIES INAREAS OTHER THAN 
INDICATED ON THESE PLANS (INCLUDING. BUT NOT LIMITED TO . OFF SITE BORROW OR 
WASTE AREAS) THE CONTRACTOR SHALL SUBMIT A SUPPLEMENTARY EROSION CONTROL 
PLAN TO THE OWNER FOR REVIEW AND APPROVAL BY THE PLAN APPROVING AUTHORITY
ES-6. THE CONTRACTOR IS RESPONSIBLE FOR INSTALLATION OF ANY ADDITIONAL EROSION 
CONTROL MEASURES NECESSARY TO PREVENT EROSION AND SEDIMENTATION AS 
DETERMINED BY THE PUN APPROVING AUTHORITY
ES-T. ALL DISTURBED AREAS ARE TO DRAIN TO APPROVED SEDIMENT CONTROL MEASURES AT ALL TIMES 
DURING LAND DISTURBING ACTTVITIBS AND DURING SITE DEVELOPMENT UNTIL FINAL 
STABILIZATION IS ACHIEVED.
ES-8: DURING DEWATERING OPERATIONS, WATER WILL PUMPED INTO AN APPROVED 
FILTERING DEVICE
IS-9. THE CONTRACTOR SHALL INSPECT ALL EROSION CONTROL MEASURES PERIODICALLY AND 
AFTER EACH RUN-OFF PRODUCING RAINFALL EVENT ANY NECESSARY REPAIRS OR 
CLEANUP TO MAINTAIN THE EFFECTIVENESS OF THE EROSION CONTROL DEVICES SHALL 
BE MADE IMMEDIATELY.
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) EIRE LANE NOTES
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ON A WHITE BACKGROUND
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8. SIGN'S ARE FREE- STANDING
8 SIGNS ARE LOCATED NO FURTHER THAN THREE FEET 
FROM CURB OR EDGE OF PAVEMENT
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Mitchell-Wilson Associates, P.C. is providing H.I.S. Land Surveying design calculations for the 
Oaktree Office Park and Airtight Self Storage Site Plan. The design, layout, drainage areas, pipe 
sizes, pond configuration/storage and grading was prepared by H.I.S. Land Surveying. Mitchell- 
Wilson Associates, P.C. is providing the necessary calculations to support the size of the storm 
water management facility, principal spillway(outlet device), emergency spillway and the pipe 
sizes/hydraulic grade line for the storm drain system

NARRATIVE REPORT

The property is located at 3356 Ironbound Road, State Route No. 615 in James City 
County, Virginia and identified as tax map (47-l)(l-26). The location of this property 
is approximately 850 feet north of the intersection of State Route No. 5 and State Route 
No. 615.

1)

The site contains 5.674 acres and is currently wooded and has moderate slopes ranging 
from 3 to 6 percent across the site. The proposed development will utilize 4.47 acres.

2.)

The “Soil Survey Of James City, York Counties & City OfWilliamsburg, Virginia” 
identifies the soils to be (lOB)Craven fine sandy loam. This soil is fisted as being poor 
roadfill material with low strength; moderate and hard to pack for embankments; erodes 
easily for grassed waterways and has a hydrologic group classification of “C”.

3.)

4.) The proposed development is to construct (3) two office buildings, (1) one 
office/apartment and (6) six mini storage buildings. The project will have asphalt parking 
with curb and gutter, public water, public sewer, storm drain system and storm water 
management facility. The outfall from the storm water management facility will be 
piped directly into a drop inlet located on the adjacent property.

Mitchell-Wilson Associates used TR-20 to model the storm water management pond. The 
outlet device was set up using storage elevation discharge for the model and hydraulic 
routing in TR-20. The program modeled the 1 year, 2 year, 5 year, 10 year, 25 year and 
100 year storm events. The program provided inflow hydrographs, reservoir routing 
hydrographs, peak discharge, routed discharge, time of peak flows, length of flow and 
maximum elevations during the individual storm events.

5.)

A concrete emergency spillway is recommended for the storm water management facility. 
The spillway was designed to handle the 100 year storm in the event the principal 
spillway should become clogged. The emergency spillway should be excavated in natural 
soil and fined with concrete. A standard PG-5 detail is provided.

6.)

The rational method was used for the storm drain system calculations. The hydraulic 
grade calculations provided water surface depths within the storm drain manholes or drop 
inlets. Met shaping (IS-1) should be utilizes in all of the Mets and manholes. This will 
reduce water surface elevations and provide less friction loss in the structures.

7.)
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STORM SEWER DESIGN 

COMPUTATIONSL 4 D 229
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DRAIN.
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TIME
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FALL

RUN- FLOW
TIMEOFF LENGTH SLOPE DIA.CA Q VEL.

M.MA . REMARKSTO COEF.FROM wrp-
S£e.

UPPER LOWERINCRE
MENT
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UTES C.F.S.FT7FT. F.P.S.C.F.S. FT. IN.IN./HR.ACRESPOINT CPOINT ENO END
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15° K = 0.10

50° K - 0.47 
40° K = 0.38 

-30° K= 0.28 
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Ho*0.25____ 2_
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Dl-I
Steps ore lo be provided 
when H is 4'-0"or greater 
For deloils see Sl'd.ST-l.

NOTES
4-2"— 
2 '-7"—

• - 3"Dio weep hole Maximum depth (H) to be 10' For greater depth use
Stondard DMA <'-In

tl<7>
r

I2"mm.Q ■ ■.* .uss
a d

N ^

c c c c 
E .E .£ E 
CNJ UT co V» . * -' .* -* 
hi hj.hi Kl

When specified onplons the invert is to be shuped 
tn occordonce witli Standout Pton IS-1 Tt* cost of 
furnishing ond plocing oil moteriols incidental lo the 
shopmg is to be included in the price bid for the drop 
inlet complete

This item moy be precost or cast in place

CoJIor t 4" depth Aggr.
• Se.tTB.or
# 8 *6“width

wnzznnmn.HA AOJ - I.• N 7
(Vi T- —12*‘— 12*-15'- 18 or 24"

I
All cost m place concrete to be Class A3 For precost 
See Sheet 103 03

Tt»e H dimension shown on ttie Stondards ond specified 
on the plans will be meosured fiorn ttie invert of the out* 
foil pipe to ttie top of the structure fJion*'M "dimensions 
ore approximate only for estimating purposes ond the 
actual dimensions shall be determined by the Contractor 
from field conditions.

In the event the invert of the outfall pipe is higher thon 
the bottom of the structure, the invert of the structure 
shall be-shaped with cement mortar to prevent staxing 
or ponding of water in the structure. The cost for 
irx/ert shaping shall be included in the price bid for 
the structure.

ninh'rTrrrrm,
a>
1-|C\I «

<n

SECTION A-A
r9 j H----------------2 -7"-

------------------------ 4’-2'—
9i

PLAN » 4.x8*Smooth Dowels 0 approx. 12*' 
C-C to be placed in all areas adjacent CONCRETE QUANTITIES FOR MIN. DEPTH

l2“conc. pipe - 1.440 Cu. Yds. Concrete 
15* cone, pipe - 1.528 Cu.Yds. Concrete 
18" cone, pipe - 1.620 Cu.Yds Concrete 
24"conc.pipe - 1.817 Cu. Yds. Concrete

Add 0 469 Cu.Yds. per additional foot of depth

(Grate Removed)

*Weep hole with I2"x 12” plastic hardwore to abuting concrete to prevent 
cloth 1/4" mesh or galvonized steel wire, settlement, 
minimum wire dio. 0.03 inch, number 4 
mesh hordware cloth anchored firmly to 
outside of structure.

In lieu of dowels a 2"x4"notch moy be 
provided. See Standard T-Dl-3,4 
olternote design.

£ SECTION CAST IRON^SECTION.STEEL
------2'-6“ NOTES.-Km

2’-7M-L2j'x 2j x F 
10-4" long —..

(VI

r-3i“— / Lugs to be 
cast with collarX1

1One welded I
\

joint b.
Any alternate methods of anchorage, 
meeting the opprovol of the Engineer, 
moy be substituted for the cost iron 
lugs as shown hereon.

cc
J %>i IOptiofxjl 

Brace Ribs
'c\JWeld 

oil connectors 
to collar,—

6613 lbs. 
Including 

lugs.

4 3.6lbs. 
Preluding 

connectors
*(VIi

-Vm

1 J.3ALV STEEL 3f CAST 
IRON *iiL^x|jX4" lugs 'HK:j x 4“ Stud Sneer /

■ connectors -----------
-I

-!- *T=3 1 ?r-mmmmpj—j~— ‘—| -ir*‘ Hi* -i iMiS 3 i- <VI ■ SECTION C-C
T k>H APPROXIMATE WEIGHT

Cosl Iron
Grate 363 •- IB lbs

SECTION B-B
\ DIMENSIONS FOR 
• \CAST IRON ONLY.

DETAILS OF COLLAR AND GRATE

SPECIFICATION
REFERENCESTANDARD DROP INLET

12-24? PIPE MAXIMUM DEPTH (H)-10
VIRGINIA DEPARTMENT 241

104.01 | 503of .
TP A WCDriDTATinW



*8“ Sine ( C-CtoTe
lo obuhng concrete to prevent settlement.

In lieu of dowel* o 2“* 4" notch moy ba provldad. Saa SlandordT-DI-3,4 altarnota daiign.

P tn ol odjoceiDir 3A-31 p Feet ioi
GoUonired ill3'-lO“- S',»kM"ia«l "'l

GoJvonizad plota to ba bant 
on on angle of 68* 3<|)' and n to 
beonchoredwith^**4 itudiheaf 
connectori welded to bent plate 
ol 2' c-c.

T.For detail! of Inlet Frame S Cover 
iee St'd. IC-2.

7VTX"
2 jri

Bari C 
2 /- Bore F

y8" --L
*4" Stud »Oe«jr connector 

welded lo ongie iron ol 2'c-c

*
Bore 8 4j“ '1

*-(■ •
Type A

☆  nose details

I 3TzI 6" 6“
---------1

6"1

\%
l-1 -UI Type B2-8" If/. l U-

3-0*t I 6*i
Ii i Keyed Conet. Joint Bore A6* i zzjz Bare 8-I 8‘RnL £=rzn -a.

fcfct IrT T”F IIII •Foce of Curb 9*Min.
12” Mia v

T-kS
Bor F Bore AII ►4 -BoreIt

II2-0" II Bore D Expansion Joint
U Gutter Bare £0-Expansion Joint

8" I—1-8-
■-------- 3-0"-

SECTION B-B

e" -1 IIf Inlet ie conducted in Medion Curb with Integral Curb, Gutter ie to be omitted.(See detoil)I—2-cP—I -Ior
3-0" -PLAN

L-Vorioble- Mae. 20'
—- 8 ------ 3-0------------ *j2-6*8“r,c Bare DKeyed Conetc Joint IApproach Gutter 

Worped Gutterfir B1={ ■PCij.

Mp3Bor G — -V ^T7i Bore C —"Subboiei— IIo- LBarsr 2’--------

Min.
D»24

3” Oiomettr 
^Weep Hole 

Hardware doth ’

rl

Bore 
d) Steps

2"I B iBore £Bore F
i 8 b^*3M Olometer 

Weep Hole

I 'fr Type A nose detoii shod oe used 
with CG-3 8 CG-7 Standards.

Type B nose detail shall be used 
with CG-2 8 CG-6 Stondordt

3 ‘diameter weephofe^o be located 
to drom tubbase material. Weep 
hole with \2\\2 plastic hordware 
cloth 1/4 "mesh or golvomzed steel 
wire did. 0 03 inch, number 4 mesh 
hardwore cloth anchored firmly to 
outside of structure.

I I
I
I 0i 1i. BUG4 .

■ I FRONT ELEVATION
(Guitar Jumovad)

®Steps or* to 0« 
provided when H n 
4-0" or grtoler 
For flop dalaiti it* 
Sid ST-I

J.=:P> *
8"ti to the event the invert of the outfall pipe is higher man the bottom 

of the structure,the invert of the structure shod be shaped with 
cement mortor to prevent standing or ponding of wafer m the 
structure The cost for invert shaping shall be included in the 
price bid for the structure.

T
rS"l--------2*-8"-------- 1 8"

-4-0-Notes Stondacd miets moy be constructed with concrete 
block in accordance with the details shown on 
Stondord Drowing Ol-MB.

SECTION A-A JO
For dimensions and quantities not shown ees sheet 2 of 2 tAppr. Pave.

DI-3BDI-3A iVtarpedPwm,DI-3C ?.y\ iL L 1

TS
. i

H7 5 =rp
H --------

I"E \4i 4
T :>s.IY ________ V't----------.t______ S' 1*L vi 

1 C
rI - \--t 4- • ssI I X . 4I I' t J 1l I IFlowI FlowH Flow

I iL1 iI
I i

L_J J

detail when used
ADJACENT TO CURB 
WITHOUT GUTTER 1For use In eoge

Both tides to be symmetrical
- For uta on grodee

- The “h” dimension shown on the Standards and 
specified on the plans will be measured from 
the invert of the out (ol l pipe to the top of 
the structure Plan "H" dimensions ore approximate 
only for estimating purposes and the actual 
dimension* shall be determined by the contractor 
from field condition!.

When .specified on plane the irwert it to be thoped in occordonce with*
Stondord Plan IS-l. The cost of furnishing and ptocmg o« mofenols
Incidental to the shaping It to be included in the price bid tor the drop inlet complete/.

IILength of slot (L) will, in every cote, be shown on plont.
When- Inlet it uttd In. 4-0*.Medion, bock of Inlet ie lo be shaped to conform with proposed curb. 
TN* item moy be precost or cost in ploce.

1]STANDARD CURB DROP INLET
12-30" PIPE MAXIMUM DEPTH (H) = &*

SPECIFICATION
REFERENCE

VIRGINIA DEPARTMENT 
of

TRANSPORTATION

241 I503104.09



DI-3A-3B-3CSheet 2of 2

TABLE OF QUANTITIES
AREA REINFORCING STEELCON-L OFTYPE CRETESLOT ;BARS B WEIGHTBARS C BARS D BARS F BARS GBARS EBARS A

Lin. Ft.* Lin. Ft.*Lin. Ft* Lin. Ft.*Lin. Ft *Lin. Ft* Lin. Ft.*Ft. No. Lbs.Sq. Ft. Cu. Yds. No.No. No.No. No.No.

2-6" 5-7" I’-O"DI-3A 3'-2" 2231.15 2.26 I 6 .

4* 5-7" I'-O"3'-2" l’-6* l'-6"r-6“ 642 6-7to6-lO‘ 3 3 31.83 2.59 45 4
I'-O"5-7" 3-6"3-2" I'- 6"3-6" I I I6 6 6-7to6’-IO" 3 3 4 32.75 3.02 5 4

8‘ 5‘-7" 3-2“5'-6" S5'-6" I'-O"I'- 6"6,-7To6'-IO“ 3 33.67 3.46 I 58 I5 : ip 3 443* a
I'-O"5-7" 7-6"3-2" I’-6"3.90 7-6“ 3\o 2044.58 14 6'-7W-rcf 3 35 4 4
I'-O"DI-3B 12' 5'-7" 3-2“ 9-6" I'- 6"9-6" 25 135.50 34.34 5 18 6'-7“to6'-10" 3 4 4

14' 11-6" 5-7" 11-6" l‘—6" I'-O"3'-2"22 6-7^o 6'40" 2986.42 4.78 35 3 34 4
16' 5'—7* I'-O"3’-2" 13-6" l'-6"13-6" 34537.33 3 35.22 5 26 6-7\>6‘-IO“ 4 4
18' 5—7" ? 3 3'-2“15-6" l'-0“15’-6" I'-6"30 6>-r\o6'-IO"8.25 3 39 15.66 45 3 4?
20' 17-6" 5-7" I'-O"3'-2" 17-6"9.17 6.09 6'-7*to 6'-IO" I'-6"5 4383 3334 4 4

I'-O"5-7" 3'-2" I-9" l'—6"1-9"6 4 6-7 V) 6-10" I I I2.75 3.01 5 3 610 8 2
8' l'-0“5-7" 2'-9"2-9" 3-2" I'-6" I 583.67 8 6-7^o 6-10" 53.45 310 68 2
10' 5-7" I'-O"3'-9" 3-2" 3-9“ l'— 6" 2054.58 6'-7“to 6-10" 53.89 10 3 612 8 2

5'—7“ I'-O"3-2" 4'-9" I'-6"4-9" 2 5212 6'-r‘to6‘-IO" 55.50 4.33 3 610 816 2DI-3C
14' I'-O"5'—7" 3'-2' 5'-9" l'—6"5'-9" 2986.42 6'-7"to6'-IO“ 54.77 3 610 820 2
16' 6’-9" I'-O"5'—7"6'-9" 3'-2" I'-6" 3457.33 6'-7>o6'-tO“ 55.21 3 610 8 224
18' I'-O"5-7 7'—9" l' —6"3'- 2“7—9' 3928.25 5.65 6'-rto6'-IO" 5 310 68 228

5'-7' 3'-2" 8'-9" I'-O18'-9" I'-6" 4 3920' 9.17 6'-7"to6‘-tO" 56.09 3 6810 232
It Denotes length of one (I) bar

Notes: All reinforcing bars to be No.©.

All cost in place concrete to’ be Class A3. For occeptable alternate see Precost Standard Designs.

Concrete quantities shown are for depth (H)of 5-2“without pipes. The amount displaced by pipes must 
be deducted to obtain true quantities. For inlets of different depths odd or subtract Q32cu; 
yds of concrete for eoch foot of difference in depth.

Length of Angle Iron as shown on Sheet I is to be Lf 16 "9 4.10 lbs. per ft
0

SPECIFICATION
REFERENCE STANDARD CURB DROP INLET

12-30" PIPE MAXIMUM DEPTH (H) =8
241 VIRGINIA DEPARTMENT

tranIportation
503 104 10



B-l NO PROJECTION OF PIPE ABOVE GROUND LINE

Top of Fill Top of FillTop of Fil I ~~—^
T
X Tr xi iGround Line-v

^Eorlh
$D D 0 EarthHock or un

yielding soildd d
v Min.

per foot 
of H,min8 
24" Mox.

\i xl Min — DZMin.-iD--- Bedding 
yA Moteriol

-___4" Bedding *
Moteriol

/. 10V4.
“X”Olmension to b« mointoioed 
to the top of pip*.

NORMAL EARTH FOUNDATION

* Moy be eliminated under entronce pipe 
where directed by Engineer.

Bedding
Moteriol

210 \X

| Finn B*dftnq Soil jH
"X“Dim*n»ion to b* maintained 
to th* lop of pip*

ROCK ; FOUNDATION
FOUNDATION SOFT, YIELDING, OR OTHER

WISE UNSUITABLE MATERIAL
l A .

A -

PIPE PROJECTING ABOVE GROUND LINE
Top of FillTop of FillTop of Fill

1 TI
X X

D ■-tMin D“Min D D in D -Minflin.:in.
dGround <XXXXXX? 

Line-> 8888888
Min.J-D

dd Ground — 
Lineround

7 Line
v9wxM£Gro u nd 
JyA?&&Line 
^VRock or un

yielding soil

edding Moteriol

A! >A / ///Av f OV Min._L D ///,?/////. Earthyvy, Tt^v 10Min. D Earth to
/AX/-10

Bedding
Moteriol

1" per fool of H. ) L 
2 min. 8" 24" '

* X---------------
4" Bedding Material .^irm Bearing Soil Of dcpJh n on

Plans. i
hMax x

FOUNDATION SOFT, YIELDING, OR OTHER
WISE UNSUITABLE MATERIAL

ROCK FOUNDATIONNORMAL EARTH FOUNDATION

Fills up to 30’(Pipe projection above ground line)
FLEXIBLE PIPE 
As shown on tobies
H 5 Height of cover meosured from top of drainage structure to 

finished grade.

- Bedding material in accordance with Section 302.02 of the Rood ond Bridge Specifications.

Culverts less thon d = 36 
x = D ♦* I2"min.

D ¥ 24" max.
Culverts where d = 36"and over 

D *■ 36"
Method "A" Pipe Bedding shall be used os 

follows unless otherwise noted on plons;

RIGID PIPE
Fills up to 30'(No projection of pipe above 

ground line.)

x *

- Backfill moteriol in accordance w#th Section 302.07 of the Rood ond Bridge Specifications.
|- Embonkment

Bedding requirements detailed under Method A, Projecting CornStion, ore applicable to 
Method Bl ond B2

3
i(•

SPECIFICATION
REFERENCEINSTALLATION OF PIPE CULVERTS AND STORM SEWERS

PIPE BEDDING. - METHOD "A"(FILLS UP to 30')

A

302
303

VIRGINIA DEPARTMENT OF TRANSPORTATION Sheet I of 4107 01
!



IS

r.IJ

A
J Shape to elevation of 

mid-point of lorgest pipe.
.'j

W/fr/Ar^' ■

I
\
I
I,-Vrn

kP
V

Shape k) conlouf 
of pipe.--------

\i \
y/v\v/,/ /,\ 7^x / i !

I yr.ZH ■ ■v.• &w A
/>

Slope to drcin.to invert of
outlet pipe.

& Ar
SECTION A-Af] i'C.'.Vyr#«-*cVi

y:\sHSl: v‘

METHOD OF TREATMENT IN DROP INLETS¥ 5^3

I] Transition between pipe diameter* 
when different sizes of pipe ore 
encountered.

I Ac \\
\ \NOTES >.

\ \ Slope to drain to invert ;a.1 Shaping of monhole and inlet inverts in occordance with this drawing 
is to apply to those structures specified on plans or where 
invert of pipe is obove invert of structure.

A of outlet pipe.\\
\A.

- S I ■t
l

• £

A1 Manhole or drop inlet is to be formed and constructed-in accordance 
with applicable standord or speciol drawing. The invert shaping as detailed 
hereon is to consist of 0 Portland Cement Concrete mis conforming to 
Class A 3 or Claes Cl,escept that 25% of coarse aggregate may be up 
to 4" in diameter and consist of stone, broken brick, broken concrete, 
or broken concrete block. The surface shall be left smodth by means 
of hand trowelling. None of the coarse aggregate shall Temoin exposed.
Details of invert shaping os shown hereon are for example purposes only. 
Eoch manhole or drop inlet is to be shaped individually to best fit the 
particular inlet and outlet configuration and flow lines.:

tIV

§Hi $•
4 mm zu'-A. $

III ii£pi
A. .»

V, ■KM-.:'.Si". ^ -■ -V-N > A
42 >Y4

/ 2a-
SECTION B-BPLAN

METHOD OF TREATMENT IN MANHOLES
SPECIFICATION
REFERENCE STANDARD METHOD OF SHARING-MANHOLE 8 INLET INVERTS. - .vie* . . .. -V. • = <• • .. . .. ,

?*•
NONE VIRGINIA DER&RTMENT -

t)tri

TRANSPORTATION
*>

■-

I ***> UikiWi J£i

106.08f,V
#■



tCa3TAIL*
B8HALF PLAN 

TYPE A 
TREATMENT

HALF PLAN 
TYPE A- 

TREATMENT
HALF PLAN 

TYPE A 
TREATMENT

-BC $ ~TT
O

h—,0) T
a a

K'V,
LAt-o-P

0A A AALB: AA
Mm

30*"i i 3030 in.L:

QHALF PLAN 
TYPES 

TREATMENT

1 mamHALF PLAN 
TYPE B 

TREATMENT
L_1 O

HALF PLAN 
TYPE B 

TREATMENT

a,i ±}
B ■ __— B

3H--------
B2H

T
H 3H------M

-t*r-n
\

H /p>'

6

i
.bi H18 Min. Li 6“>ol 18“Rip Rop 

Filter Cloth
Bedding

o9" 3 oRip Rop
Filter Cloth Bedding

Rap------fTgF
Filter Cloth »-*- 
Bedcfcng TP-ARip

18" Min.SECTION A-A SECTION A-A
• 0 represents spon (or bo* culvert installations 

H = Diameter (or round pipe .rise (or pipe orch ond bo* height.

SECTION A-A

NOTESI) For multiple line installation* Dimension 0 is to govern the protection outside the channel 
width (W).
On any Secondary Roads installation requiring erosion control treatment where no 
endwoil or endsectton is specified on plans,construction is to Pe in accordance with 
Detoil 2 shown obove.

Type A or 9 treotmeot to be as specified on the plans.

Type B LZ3 The lop 6" of the stone shall be grouted in accordance 
4i8.09, except that the portion below the top 6’* may be choked w

Mia 30- 
— W*— zI 40 D

B¥///.
with section 

ith fine motenot.ADD*

il & Rip Rap Filter Cloth Bedding to be installed under all erosion control stone in accordance 
with the specifications.';L..TL m■SSv fT^QvF ViS A

m 'A \( U ) \ A
ATI,rI \

Rip Rap 
Filter Cloth 
Bedding

HALF PLAN 
TYPE A

HALF PLAN 
TYPE B

is SECTION B-B

+ Use Typical Section shown on plans or normol side slope, bottom width, and depth 
ol chonnel, ditch or natural ground.I!

I! SPECIFICATION
REFERENCE STONE FOR EROSION CONTROL

205 VIRGINIA DEPARTMENT
Of

TRANSPORTATIONII 303 258
114.01418
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Sheet_ —of.Plon Sheet No___-Designer.

Rev. Date
Project__

Dale

AHW Controls STATION:HYDROLOGICAL DATA: 
D.A.* __elev.

__ elev.
__ elev.

IOO yr. Flood plain _ 
Design AHW depth. 
Structures______

AC.

freq. TWelev.

i

Shoulder elev.elev.
> &LnJ

"CoverSkew vDISCHARGES USED RISK ASSESSMENT ADT__„ - cJ.
CFS Detours Available______ _—

Overtopping Stage--------------
Flood Plain Management--------------------
Criteria and Significant impoct

.LengthQ .
Ki. ____CFS

7/.oCFS ,o^7 lnv.EI.Q_O Inv. El. 

Orig.Gr. Elev.

_ So» 

L«J^£
■v>

CFSQ. S u
Orig.Gr. Elev.CFSQ

t”:U CONTHEADWATER COMPUTATIONS - OUTLET
VELOCITY

:U{
End

[CULVERT TYPE 8 SIZE Q Q/B HW. COMMENTSINLET CONT. OUTLET CONTROL
Treat.ELEV.LSo HWHW/D HW ho H CM SmoothKe dc

C.il3.3 I.r .5©

<r <1 <b. 11e> 2.i-33 oI

313 8.0Wo <p.n1.3

l.l£• 5-Vir i.4<TZ-4>6

I**]( r uc.TI 8 333 1-5
C £65"4. o ■/.r.5“1- J-iT

6.r A 5^Zif I.T

tl»*1/. <r
Elev.Design Flood Exceed. Prob. _ 

Overtop Flood Exceed.Prob.. 
Base Flood 1% Exceed. Prob.

_ Elev.:—i y..

Elev.
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Sheet— —ofPlan Sheet No. DesignerProject
Rev. Date Date
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D.A.* elev. 

e lev. 
elev.

100yr. Flood plain. 
Design AHW depth 
Structures_______
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freq. TWelev.

i

Shoulder elev.elev. * -4 -

-CoverSkew
RISK ASSESSMENTDISCHARGES USED " <?nPADT
Detours Available____________
Overtopping Stage-__________
Flood Plain Management______
Criteria and Significant Import

, LengthCFSQ____*
Q _* ~_^__CFS

CFS cW7Q IncEl^-Zg.InvElTL^ 

Orig.Gr. Elev.
So»O

CFSQ :___ «
Q------- * L» ^Orig.Gr.Elev.CFS

;U’" HEADWATER COMPUTATIONS - CONT OUTLET
VELOCITY

End
INLET CONT. OUTLET CONTROL HW.CULVERT TYPE a SIZE Q Q/B COMMENTS

Treat.SE ELEV.H LSo HWHWHW/D Ke ho CM Smoothdc
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******************g0_go LIST OF input DATA FOR TR-20 HYDROLOGY******************

JOB TR20 
TITLE 001
TITLE DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS !! 
3 STRUCT 01
8 71.0 0.0 0.0

72.0 0.43 0.122
73.0 0.61 0.266
74.0 0.752 0.429
75.0 0.868 0.609
76.0 16.64 0.811
77.0 22.00 1.036
77.5 23.00 1.261

8
,8
8
8
8
8
8
9ENDTBL
6 RUNOFF 1 01 '1 0.0083 85
6RESVOR2 011 2 71.0
ENDATA,

7INCREM 6
7 COMPUT 7 01 01 0.00 2.8
ENDCMP1

7 COMPUT 7 01 01 0.00 3.6
ENDCMP 1

7 COMPUT 7 01 01 0.00 5.8
ENDCMP 1

7 COMPUT 7 01 01 0.00 6.8
ENDCMP 1

7 COMPUT 7 01 01 0.00 8.5
END JOB 2

q*******************************£nD OF

0.251 1 1 1 
1 1 1 1 1

0.10
1.02 2 02 05

1.02 2 02 01

1.02 2 02 02

1.02 2 02 03

1.02 2 02 04

80-80 LIST********************************

RECORD IDEXECUTIVE CONTROL OPERATION INCREM
• MAIN TIME INCREMENT = .10 HOURS+

RECORD IDEXECUTIVE CONTROL OPERATION COMPUT

FROM STRUCTURE 1+
TO STRUCTURE 1

STARTING TIME = .00 RAIN DEPTH = 2.80 RAIN DURATION3 1.0t» RAIN TABLE NO:= 2 ANT. 
MOIST. COND= 2

ALTERNATE NO.= 2

+

STORM NO.= 5 MAIN TIME INCREMENT = .10 HOURS

OPERATION RUNOFF STRUCTURE 1

PEAKTIME(HRS)
12.06

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
(RUNOFF)8.76

T1ME(HRS) FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .10 HOURS



DRAINAGE AREA = .01 SQ.MI. 
8.00 DISCHG 
9.00 DISCHG 
10.00 DISCHG 
11.00 DISCHG 
12.00 DISCHG '
13.00 DISCHG 
14.00 DISCHG 
15.00 DISCHG 
16.00 DISCHG 
17.00 DISCHG 
18.00 DISCHG 
19.00 DISCHG 
20.00 DISCHG 
21.00 DISCHG 
22.00 DISCHG 
23.00 DISCHG- 
24.00 DISCHG

.00 .00 .00 .00 .00 .00 .01 .01 .01 .02

.02 .02 .03 .03 .04 .04 .05 .06 .06 .07
.07 .08 .09 .10 .11 .13 .14 .17 .19 .22
.26 .29 .33 .36 .42 .48 .81 1.70 2.62 5.08
8.12 8.48 5.29 3.13 2.12 1.58 1.33 1.15r 1.06 .96

.50.55 .52
.35 .34
.29 .28
.26 '.25
.24 .24
.19 .19
.19 .19
.15 .15
.15 .15
.15 .15
.15 .15

.87 .81 .74
.46 .44
.33 .33
.28 .29
.24 .24
.20 .19
.19 .19
.15 .15
.15 .15
.15 .15
.15 .15
.09 .04

.70 .66 .62 .59
.33.42 .40 .39 .37

.33 .31 .30 .29

.29 .29 .29 .28

.24 .24 .24 .24

.19 .19 .19 .19

.19 .19 .19 .19

.48
.28.33
.24.28
.22.24
.19.20
.18.19
.15.15.15 .15 .15.16
.15.15.15 .15.15 .15
.15.15.15.15 .15 .15
.13.15.15..15 .15 .15

.02 .01 .00.11

7.63 CFS-HRS, .63RUNOFF VOLUME ABOVE BASEFLOW = 1.42 WATERSHED INCHES, 
ACRE-FEET; BASEFLOW = .00CFS

OPERATION RESVOR STRUCTURE 1

.67 CFS.*** WARNING-NO PEAK FOUND, MAXIMUM DISCHARGE =

PEAK DISCHARGE(CFS) PEAK ELEVATlON(FEET)
73.41

PEAK TIME(HRS) 
13.40 .67

TJME(HRS) FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .10 HOURS
DRAINAGE AREA = .01 SQ.MI. 4

9.00 DISCHG .00 .00 .00 .00 .00 .01 .01 .01 .01 .01
9.00 ELEV 71.00 71.00 71.00 71.00 71.00 71.01 71.02 71;02 71.02 71.03
10.00 DISCHG. .01 .01 .02 .02 .02 .02 .03 .03 .04 .04
10.00 ELEV 71.03 71.03 71.04 71.04 71.05 71.06 71.06 71.07 71.08 71.09

1

TR20 XEQ 04-23-98 14:51 
REV PC 09/83(,2)

PAGE 1

JOB 1 PASS 1
DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS 1! .

11.00 DISCHG .05 
11.00 ELEV 71.11 
12.00 DISCHG .45 
12.00 ELEV 72.10 
13.00 DISCHG .67 
13.00 ELEV 73.39 
14.00 DISCHG .66 
14.00 ELEV . 73.38 
15.00 DISCHG' .’64 
15.00 ELEV 73.24

.05 .06 .07 .08 .09 .10 .14 .20 .30
71.14 71.16 71.18 71.20 71.24 71.32 71.45
.59 .62 .64 .65 .65 .66 .66 .66
72.91 73.11 73.21 73.27 73.31 73.34 73.36
.67 .67 .67 .67 .i67 .67 .67 .66
73.41 73.41 73.41 73.41 73.41 73.40 73.39
.66 .66 .66 .66 .65 .65 .65 .65
73.36 73.34 73.33 73.32 73.30 73.29 73.27
.64 .64 .64 .63 .63 .63 .63 .62
73.21 73.20 73.18 73.16 73.15 73.13 73.11

71.7071.12
.53

73.3872.55
.67

73.3973.40
.66

73.2673.37
.64

73.0973.23



.60 .59
72.95 72.93 72.91

.60.61 .61 .61 .61
73.03 73.01 72.99

.58 .58 .57 .57
72.83 72.81 72.80

.55 .54 .54 .53
72.64 72.62 72.60

.51 .51 .50 .50
72.45 72.43 72.41

.48 .47 .47 .47
72.27 72.25 72.23

.45 .44 .44 .44
72.08 72.07 72:05

.39 .39 .38 .37
71.91 71.90 71.88

.33 .33 .32 .32
71.77 71.76 71.74

.28 .27 .26 .25
71.64 71.62 71.61

.21 .20 .20 .19
71.48 71.47 71.45

.15 .15 .15 .14
71.36 71.35 71.34

.12 .11 .11 .11
71.27 71.26 71.25

.09 .08 .08 .08
71.20 71.19 71.19

.06 .06 .06 .06
71.15 71.15 71.14

16.00 DISCHG
ELEV 73.08

.62 .62 .62
72.9773.0616.00

17.00 DISCHG 
17.00 ELEV ' 72.89 
18.00 DISCHG 
18.00
19.00 DISCHG

73.04
.56.56.57.59 .59 .58

72r76 72.74 72.7272.7872.87 72.85
.52.53 .53.56 .55 .55
72.54 72.5272.5672.58ELEV 72.70 72.68 72.66

.50 .49.49.52 .52 .51
72.36 72.3472.3872.3919.00 ELEV 72.50 

20.00 DISCHG .49 
20.00 ELEV 72.32 
21.00 DISCHG .45 
21.00 ELEV 72.14 

, 22.00 DISCHG .41 
22.00 ELEV 71.96 
23.00 DISCHG . 35 
23.00 ELEV 71.81 
24.00 DISCHG .30 
24.00 ELEV 71.69 
25.00 DISCHG .23 
25.00 ELEV 71.52 
26.00 DISCHG .17 
26.00 ELEV ■ 71.39 
27.00 DISCHG .13 
27.00 ELEV 71.29 
28.00 DISCHG .09 
28.00 ELEV 71.22 
29.00 DISCHG .07 
29.00 ELEV 71.16

72.48 72.47
.48 .48

72.30 72.28
.46.46.46
72.17 72.1572.1972.21
.42.43 .43.45 .45
72.00 71.9872.03 72.0272.12 72.10
.35.36.37.41 .40
71.84 71.8271.8571.8671.95 71.93
.30.31 .31.34 .34
71.71 71.7071.73 71.7271.79 71.78
.23.25 •34.29 .28
71.56 71.5471.67 71.5771.66 71.59
.17.22 .21 .18 .18
71.42 71.4071.51 71.4371.50 71.44
.13.16 .16 .14 .13
71.31 71.3071.33 7 L3271.38 71.37
.10.10.12 .12 .10
71.23 71.2371.28 71.28 71.25 71.24
.07.09 .09 .07.08
71.17 71.1771.21 71.21 71.18 71.18
.05.07 .07 .06 .06
71.13 71.1371.16 71.1371.15 71.14

RUNOFF VOLUME ABOVE BASEFLOW = 1.39 WATERSHED INCHES, 
ACRE-FEET; BASEFLOW = .00 CFS

7.42 CFS-HRS, .61

EXECUTIVE CdNTItoL OPERATION ENDCMP RECORD ID

COMPUTATIONS COMPLETED FOR PASS 1+

1

TR20 XEQ 04-23-98 14:51 
REV PC 09/83(.2)

PAGE 2

JOB 1 PASS 2
DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

EXECUTIVE CONTROL OPERATION COMPUT RECORDED

' FROM STRUCTURE 1
TO STRUCTURE 1

STARTING TIME = .00 RAIN DEPTH = 3.60 RAIN DURATION= 1.00 RAIN TABLE NO.= 2 ANT. 
MOIST. COND=2

+
+



ALTERNATE N0.= 2 STORM NO = 1 MAIN TIME INCREMENT = .10 HOURS

OPERATION RUNOFF STRUCTURE 1

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
(RUNOFF)

PEAK TIME(HRS) 
12.06 12.88

TIME(HRS) FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .10 HOURS 
DRAINAGE AREA = .01 SQ.MI.

7.00 DISCHG .00 .00 .00 .01 .01 .01 .02 .02 .02 .02
8.00 DISCHG .03 .03 .04 .04 .05 .06 .06 .07 .07 .08

- 9.00 DISCHG . .08 .09 .10 .11 .12 .12 .13 .15 .16 .17
10.00 DISCHG .17 .18 .20 .21 .24 .27 .30 .34 .38 .43
11.00 DISCHG .48 .53 .60 .65 .74 .84 1.38 2.81 ,4.20 7.83
12.00 DISCHG 12.11 12.39 7.65 4.49 3.03 2.24 1.87 1.62 1.49 1.35
13.00 DISCHG 1.22 1.14 1.04 .98 .92 .87 .82 .76 .72 .69
14.00 DISCHG .66 .64 .61 .59 .56 .54 .51 .48 .47 .46
15.00 DISCHG .46 .46 .46 .45 .43 .41 .40 .39 .39 .39
16:00 DISCHG .39 .39 .39 .39 .39 .39 .38 .36 rS4 .33
17.00 DISCHG .33 .33 .33 .33 .33 .33 .33 .33 .33 .31
18.00 DISCHG .28 .27 .27 .27 .27 .27 .27 .27 .27 .27
19.00 DISCHG .27 .27 .27 .27 .27 .27 .27 .27 .26 .24
20.00 DISCHG .22 .21 .20 .20 .20 .20 .20 .20 "*.20 .20
21.00 DISCHG .20 .20 .20 .20 .20 .20 .20 .20 .20 .20
22.00 DISCHG .20 .20 .20 .20 .20 .20 .20 .20 .20 .20
23.00 DISCHG .20 .20 .20 .20 .20 .20 .20 .20 .20 .18
24.00 DISCHG .15 .12 .06 .02 .01 .00 1

RUNOFF VOLUME ABOVE BASEFLOW = 2.11 WATERSHED INCHES, 11.29 CFS-HRS, 
ACRE-FEET; fiASEFLOW = .00CFS

.93

OPERATION RESVOR STRUCTURE 1

*** WARNING-NO PEAK FOUND, MAXIMUM DISCHARGE = .81 CFS.

PEAK TIME(HRS) 
13.60

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
74.53.81

TIME(HRS) FIRST HYDROGRAPH POINT = . 00 HOURS TIME INCREMENT =.10 HOURS
DRAINAGE AREA = .01 SQ.MI. . . .

8.00 DISCHG .00 .00 .00 .01 .01 .01 .01 .01 .01 .01
8.00 ELEV 71.00 71.00 71.00 71.01 71.02 71.02 71.02 71.03 71.03 71.03
9.00 DISCHG .02 .02 .02 .02 .03 .03 .03 .03 .04 .04
9.00 ELEV 71.04 71.04 71.05 71.05 71.06 71.07 71.07 71.08 71.09 71.10
10.00 DISCHG .05 .05 .05 .06 .06 .07 .07 .08 .09 .10
10.00 ELEV 71.11 71.11 71.12 71.13 71.15 7-1.16 71.17 .71.19 71.21 71.23

1
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JOB 1 PASS 2
DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!



IMtt.

.46.26 .35
71.48 ' 71.61

11.00 DISCHG 
11.00 ELEV 
12.00 DISCHG 
12.00 ELEV 
13.00 DISCHG 
13.00 ELEV 
14.00 DISCHG 
14.00 ELEV 
15.00 DISCHG 
15.00 ELEV 

, 16.00 DISCHG 
16.00 ELEV 
17.00 DISCHG 
17.00 ELEV 
18.00 DISCHG 
18.00 ELEV- 
19.00 DISCHG 
19.00 ELEV 
20.00 DISCHG 
20.00 ELEV 
21.00 DISCHG 
21.00 ELEV 
22.00 DISCHG 
22.00 ELEV 
23.00 DISCHG 
23.00 ELEV 
24.00 DISCHG 
24.00 ELEV 
25.00 DISCHG 
25.00 ELEV 
26.00 DISCHG 
26.00 ELEV 
27.00 DISCHG 
27.00 ELEV 
28.00 DISCHG 
28.00 ELEV 
29.00 DISCHG 
29.00 ELEV

.11 .12 .13 .15 .16 .18 .21
71.34 71.38 71.42

.76 .78 .79 .79
74.07 74.21 74.30

.81 .81 .81 .81
74.52 74.53 74.53

.81 .81 .81 .81
74.49 74.48 74.47

.79 .79 .79 .79
74.35 74.33 74.32

.77 .77 .77 .77
74.18 74.16 74.14

.75 .75 .74 .74
73.99 73.97 73.95

.72 .72 .71 .71
73.77 73.75 73.73

.69 .69 .68 .68
73.55 73.53 73.51

.66 .65 .65 .65
73.33 73.31 73.29

.63 .62 .62 .62
73.11 73.09 73.07

.59 .59 .58 .58
72.89 72.87 72.85

.55 .55 .54 .54
72.68 72.66 72.64

.51 .51 .50 .50
72.46 72.44 72.41

.46 .46 .45 .45
72.19 72.16 72.13

.40 .39 .37 .36
71.92 71.90 71.87

.30 .29 .28 .27
71.69 71.67 71.65

.22 .22 .21 .20
71.52 71.50 71.49

.17 .16 .16 .15
71.39 71.37 71.36

71.82 72.1771.25 71.28
.66

73.34

71.31
.81.80 .80.56 .73

74.4674.4374.35 74.40
.81 .81 

74.53 74.53
.80 .80 

74.46 74.44

72.72 73.81
.81.81 .81 .81
74.53 74.5274.48 74.50 74.51
.80.81 .81 .81

74.4174.4374.52 74.51 74.50
.78.78.78.80 .80 .79
74.26 74.2574.30 74.28

.76 ,76
74.12 74.11

.74 .74
73.93 73.90

74.40 74.38 74.37
.76.78 .78 .77

74.0774.0974.1974.23 74.21
.73.76 .75.76

73.8673.8874.05 74.03 74.01
.70.70.71.73.73 .72

73.6473.6673.70 73.6873.84 73.82 73.79
.67.69 .68 .67.70 .69

73.4273.49 73.47 73.4473.61 73.59 73.57
.64.64.64.67 .66.66

73.2073.2273.26 ‘'73.2473.40 73.38 73.36
.61.61.61.63 .63 .63

72.9873.05 73.02 73.0073.17 73.15 73.13
.57.57 .57.59.60 .60

72.7672.7872.82 72.8072.96 72.93 72.91
.53.54 .53.56 .56 .56

72.5672.5872.62 72.6072.74 72.72 72.70
.48.53 .52 .52 .49 .49

72.54 72.52 72.49 72.2972.38 72.35 72.32
.44 .44 , .44

72.11 72!08 72.06
.35 .34 .33

71.85 71.82 71.80
.26 .26 .25

71.63 7X61 71.60
.20 .19 .19

71.47 71.46 71.45

.48 .47 .47
72.0372.27 72.24 72.21

.43 .42 .41
71.7772.01 71.98 71.95

.31.32 .31
71.5871.75 71.73 71.71

.23.24 .23
71.4371.56 71.55 71.53

.14.18 .18 .17 .15 .14
71.35 . 71.34 71.33 71.3271.42 71.41 71.40

RUNOFF VOLUME ABOVE BASEFLOW= 2.01 WATERSHED INCHES, 10.78 CFS-HRS, .89 
ACRE-FEET; BASEFLOW = .00CFS

EXECUTIVE CONTROL OPERATION ENDCMP RECORD ID

' COMPUTATIONS COMPLETED FOR PASS 2+

1
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RECORD IDEXECUTIVE CONTROL OPERATION COMPUT

. FROM STRUCTURE 1
TO STRUCTURE I

STARTING TIME = .00 RAIN DEPTH = 5.80 RAIN DURATION= 1.00 RAIN TABLE NO.= 2 ANT. 
MOIST. COND= 2 
- ALTERNATE NO.= 2

+
+

STORM NO.= 2 MAIN TIME INCREMENT = .10 HOURS

OPERATION RUNOFF STRUCTURE 1

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
(RUNOFF)

PEAK TIME(HRS) 
12.05 24.42

FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .10 HOURS 
.01 SQ.MI.

.00 .01 .01 .02 .02 .02 .03 .03 .04 .04

.05 .06 .07 .08 .08 .09 !l0 .10 .11 .12

.12 .13 .13 .14 .14 .15 .16 .16 .17 .17

.18 .19 .21 .23 .25 .27 “129 .30 .31 .32
..33 .34 .37 .39 .41 .42 .44 .47 .49 .51
.52 .54 .58 .61 .67 .74 .80 .91 1.00 1.11
1.22 1.32 1.46 1.57 1.76 1.96 3.14 6.18, 8.92 15.82

23.50 23.39 14.26 8.28 5.53 4.06 3.38 2.92 2.67 2.42
2.18 2.03 1.86 1.75 1.64 1.54 1.46 1.35 1.28 1.22
1.17 1.13 1.08 1.04 .99 .95 .91 .85 .82 .81
.80 .80 .80 .80 .76 .72 .70 .69 .69 .69
.69 .69 .69 .69 .69 .69 .67 .62 .59, .58
.58 .58 .58 .58 .58 .58 .58 .58 .57 .53
.49 .47 .47 .46 .46 .46 .46 .46 .46 .46
.46 .46 .46 .46 .46 .46 .46 .46 .46 .42
.38 .36 .35 .35 .35 .35 .35 .35 ".35 .35
.35 .35 .35 .35 .35 .35 .35 .35 .35 .35
.35 .35 .35 .35 .35 .35 .35 .35 .35 .35
.35 .35 .35 .35 .35 .35 .35 .35 .35 .31
.26 .21 .10 .04 .01 .00 ‘

TIME(HRS) 
DRAINAGE AREA = 

5.00 DISCHG 
6.00 DISCHG 
7.00 DISCHG 
8.00 DISCHG 
9.00 DISCHG. 
10.00 DISCHG 
11.00 DISCHG 
12.00 DISCHG 
13.00 DISCHG 
14.00 DISCHG 
15.00 DISCHG 
16.00 DISCHG’ 
17.00 DISCHG 
18.00 DISCHG 
19.00 DISCHG 
20.00 DISCHG 
21.00 DISCHG 
22.00 DISCHG 
23.00 DISCHG 
24.00 DISCHG

RUNOFF VOLUME ABOVE BASEFLOW = 4.12 WATERSHED INCHES, 22.08 CFS-HRS, 
ACRE-FEET; BASEFLOW = .00CFS

1.82

OPERATION RESVOR STRUCTURE 1

*** WARNING-MAIN TIME INCREMENT MAY BE TOO LARGE.
COMPUTED PEAK( 12.84) AT 

BY 5%: -
EXCEEDS MAX. ADJACENT HYDROGRAPH COORDINATE

STRUCTURE 1+

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET)



12.24 12.84 75.76

TIME(HRS) FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .10 HOURS
DRAINAGE AREA = .01 SQ.MI.

5.00 DISCHG .00 .00 .00 .00 .00 .00 .00 .00 .00 .01
5.00 ELEV 71.00 71.00 71.00 71.00 71.00 7f.OO 71.00 71.00 71.00 71.01
6.00 DISCHG . .01 .01 .01 .01 .01 .02 .02 .02 .02 .03

1

JOB 1 PASS 3
DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

TR20 XEQ 04-23-98 14:51 
, REV PC 09/83(.2)
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71.03 71.03 71.04 71.04 71.05 71.05 71.06
.04 .04 .04 .05 .05 ".‘05 .06
71.08 71.09 71.10 71.11 71.11 71.12 71.13

.07 .08 .08 .09 .09 .10 .10
71.16 71.18 71.19 71.20 71.22 71.23 71.24

.13 .14 .15 .16 .16 .17 .18
71.31 71.32 71.34 71.36 71.38 71.40 71.42
.22 .24 .25 .26 .28 .30 .32
71.52 71.55 71.58 71.61 71.65 71.70 71.75

.43 .44 .46 .48 .52 .60 .68
72.01 72.08 72.16 72.28 72-52 72.92 73.52
11.75 9.39 7.15 5.48 4.34 3.58 3.08
75.69 75.54 75.40 75.29 75.22 75.17 75.14
2.00 1.85 1.72 1.61 1.51 1.42 1.34
75.07 75.06 75.05 75.05 75.04 75.03 75.03
1.11 1.07 1.02 .97 .93*- . .88 .87

75.02 75.01 75.01 75.01 75.00 75.00 75.00
.87 .87 .87 .86 .86 .86 .86
74.99 74.98 74.98 74.97 74.96 74.95 74.95

.86 .86 .86 .86 .85 ‘ *.85 .85
74.91 74.91 74.90 74.89 74.88 74.87 74.86

.85 .84 .84 .84 .84 .84 .84
74.81 74.80 74.78 74.77 74.76 74.75 74.74

.83 .83 .83 " .82 .82 .82 .82
74.67 74.65 74.64 74.62 74.60 74.59 74.57

.81 .81 .81 - .81 .80 .80 .80
74.51 74.49 74.48 74.46 74.44 74.43 74.41

.79 .79 .79 .78 .78 .78 .78
74.33 74.31 74.29 74.27 74.25 74.23 74.21

.77 .77 .76 .76 .76 .76 .75
74.14 74.12 74.10 74.08 74.06 74.04 74.02

.74 .74 .74 .74 .73 .73 .73
73.94 73.92 73.90 73.88 73.86 73.85 73.83

.72 .71 .71 .71 .71 ,70 .70 ...............
73.75 73.73 73.71 73.70 73.68 73.66 73.64

.69 .68 .68 .67 .67 .66 .66
73.54 73.50 73.47 73.44 73.40 73.37 73.33

.64 .63 .63 .63 .62
73.20 73.17 73.14 73.11 73.08 73.04 73.01

6.00 ELEV 71.02 71.02 71.02
7.00 DISCHG .03 .03 .03
7.00 ELEV 71.06 71.07 71.08
8.00 DISCHG .06 .06 .07
8.00 ELEV 71.14 71.15 71.15
9.00 DISCHG .11 .12 .12
9.00 ELEV 71.26 71.27 71.29
10.00 DISCHG .19 .20 .21
10.00 ELEV. 7,1.45 71.47 71.49
11.00 DISCHG .35 .37 .40
11.00 ELEV 71.80 71.87 71.93
12.00 DISCHG .80 5.91 12.21
12.00 ELEV 74.44 75.32 75.72
13.00 DISCHG 2.70 2.41 2.18
13.00 ELEV 75.12 75.10 75.08
14.00 DISCHG 1.27 1.21 1.16
14.00 ELEV 75.03 75.02 75.02
15.00 DISCHG .87 .87 .87
15.00 ELEV 75.00 74.99 74.99
16.00 DISCHG .86 .86 .86
16.00 ELEV 74.94 74.93 74.92
17.00 DISCHG .85 .85 .85
17.00 ELEV 74.85 74.83 74.82
18.00 DISCHG .84 .83 .83
18.00 ELEV 74.72 74.70 74.69
19.00 DISCHG .82 .81 .81
19.00 ELEV 74.56 74.54 74.52
20.00 DISCHG ' .80 .80 .79
20.00 ELEV 74.39 74.37 74.35
21.00 DISCHG .77 .77 .77
21.00 ELEV 74.19 74.17 74.16
22.00 DISCHG .75 .75 .75
22.00 ELEV 74.00 73.98 73.96
23.00 DISCHG .72 .72 .72
23.00 ELEV 73.81 73.79 73.77
24.00 DISCHG .70 .69 .69
24.00 ELEV 73.62 73.60 73.57
25.00 DISCHG .65 .65 .64
25.00 ELEV 73.30 73.27 73.24

- -.62 .61



.59 .59 .58 .58 .57 .56 .56 .55
72.91 72.88 72.84 72.81 72.78 72.74 72.71
.54 .53 .52 .52 .51 .51 .50 .50
72.59 72.56 72.53 7250 72.47 72.44 72.41
.48 .48 .47 .47 .46 .46 .45 .45
72.29 72.27 72.24 72.21 72.19 72.16 72.13
.44 .43 .42 .41 .40 .39 .37 .36
72.03 72.01 71.98 71.95 71.92 71.90 71.87

26.00 DISCHG .61 .60
26.00 ELEV 72.98 72.94
27.00 DISCHG .55 .54
27^00 ELEV 72.65 72.62
28.00 DISCHG ..49 .49
28.00 ELEV 72.35 72.32
29.00 DISCHG .44 .44
29.00 ELEV 72.08 72.06

72.68

72.38

72.11

71.85

RUNOFF VOLtJME ABOVE BASEFLOW = 3.88 WATERSHED INCHES, 20.76 CFS-HRS, 1.72 
ACRE-FEET; BASEFLOW = .00 CFS
1

JOB 1 PASS 4
DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!
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RECORDEDEXECUTIVE CONTROL OPERATION ENDCMP

COMPUTATIONS COMPLETED FOR PASS 3+

RECORD EDEXECUTIVE CONTROL OPERATION COMPUT

FROM STRUCTURE 1
TO STRUCTURE 1

STARTING TIME = .00 RAIN DEPTH = 6.80 RAIN DURATION= 1.00 RAIN TABLE NO.= 2 ANT. 
MOIST. COND= 2

ALTERNATE NO.= 2

+

STORM NO.= 3 MAIN TIME INCREMENT = .10 HOURS

OPERATION RUNOFF STRUCTURE 1

PEAK TlME(HRS) 
12.05

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
(RUNOFF)29.75

TEME(HRS) .. FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = . 10 HOURS 
DRAINAGE AREA = .01 SQ.MI.

4.00 DISCHG .00 .00 .00 .00 .00 .01 .01 .02 .02 .03
5.00 DISCHG .04 .04 .05 .06 .06 .07 .07 .08 .09 .09
6.00 DISCHG .10 .11 .13 .14 .15 .16 .17 .17 .1*. .19
7.00 DISCHG .20 .20 .21 .22 .22 .23 .24 .24 .25 ' .25
8.00 DISCHG .26 .27 .30 .33 .36 .39 .41 .43 .44 .45
9.00 DISCHG .46 .48 .51 .54 .56 .57 .60 .64 .67 .69
10.00 DISCHG .70 .73 .77 .81 .89 .97 1.06 1.20 1.31 1.45
11.00 DISCHG 1.59 1.71 1.89 2.02 2.26 2.50 3.98 7.78 11.14 19.53
12.00 DISCHG 28.72 28.40 17.26 10.00 6.66 4.88 4.06 3;50 3.20 2.90
13.00 DISCHG 2.62 2.44 2.22 2.09 1.96 1.84 1.75 1.62 1.54 1.46



.971.25 1.19 1,13 1.08 1.02 .98
.95 .91 .86 ' .84 .83 .82 .82
.82 .82 .82 .80 .74 .71 .70
.69 .69 .69 .69 .69 .68 .64
.55 .55 .55 .55 .55 .55 .55
.55 .55 .55 .55 .55 .55 .50
.42 .42 .42 .42 .42 .42 .42
.42 .42 .42 .42 .42 .42 .42
.42 .42 .42 .42 .42 .42 .42
.42 .42 .42 .42 .42 T41 .36
.04 .02 .01 .00

14.00 DISCHG 
15.00 DISCHG 
16.00 DISCHG 
17.00 DISCHG 
18.00 DISCHG 
19.00 DISCHG 
20.00 DISCHG 
21.00 DISCHG 
22.00 DISCHG 
23.00 DISCHG 
24.00 DISCHG

1.40 1.36 1.29
.96 .96 .96

■ .82 .82 .82
.69.69 .69

.59 .56 .56 

.55 .55 .55
.43.45 .42
.42.42 .42
.42 .42.42
.42 .42.42
.25 .12.31

2.24, RUNOFF VOLUME ABOVE BASEFLOW= 5.07 WATERSHED INCHES, 27.16 CFS-HRS, 
ACRE-FEET; BASEFLOW = .00CFS

OPERATION RESVOR STRUCTURE 1

PEAK DISGHARGE(CFS) PEAK ELEVATION(FEET)
76.18

PEAK TIME(HRS) 
12.22 , 17.63

FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .10 HOURSTIME(HRS)
DRAINAGE AREA = .01 SQ.MI.
1

TR20XEQ 04-23-98 14:51 
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SOB 1 PASS 4
DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

5.00 DISCHG .00 .00 .01 .01 .01 .01 .01 .01 .02 .02
5.00 ELEV 71.00 71.00 71.01 71.02 71.02 71.02 71.03 71.03 71.04 71.04
6.00 DISCHG .02 .02 .03 .03 .03 .04 .04 .04 .05 .05
6.00 ELEV 71.05 71.05 71,06 71.07 71.07 71,08 71.09 71.10 71.11 71.12
7.00 DISCHG .05 .06 .06 .07 .07 .08 .08 .09 .09 .09
7.00 ELEV 71.13 71.14 71.15 71.16 71.17 71.18 71.19 71.20 71.21 71.22
8.00 DISCHG . .10 .10 .11 .12 .12 .13 .14 .14 .15 .16
8.00 ELEV 71.23 71.24 71.25 71.27 71.28 71.30 71.32 71.34 71.36 71.38
9.00 DISCHG .17 .18 .19 .20 .21 .22 .23 .24 .25 .26
9.00 ELEV 71.39 71.41 71.44 71.46 71.48 71.51 71.53 71.56 71.58 71.61
10.00 DISCHG .28 .29 .30 .32 .33 .35 .37 .39 .41 .43
10.00 ELEV 71.64 71.67 71.70 71.73 71.77 71.81 71.85 71.91 71.96 72.02
11.00 DISCHG .45 .46 .47 .49 .50 .52 .55 .61 .67 .77
11:00 ELEV 72.09 72.15 72.23 72.32 72.41 72.52 72.67 72.98 73.43 74.15.
12.00 DISCHG 3.23 15.59 17.55 16.85 13.05 9.50 7.05 5.45 4.43 3.75
12.00 ELEV 75.15 75.93 76.17 76.04 75.77 75.55 75.39 75.29 75.23 75.18
13.00 DISCHG 3.27 2.91 2.63 2.40 2.22 2.06 1.93 1.81 1.70 1.60
13.00 ELEV 75.15 75.13 75.11 75.10 75.09 75.08 75.07 ' 75.06 75.05 75.05
14.00 DISCHG 1.52 1.45 1.39 1.33 1.27 1.22 1.16 1.11 1.05 1.01
14.00 ELEV 75.04 75.04 75.03 75.03 75.03 75.02 75.02 75.02 75.01 75.01
15.00 DISCHG .99 .98 .97 .96 .95 .92 .88 .87 .87 .87
15.00 ELEV 75.01 75.01 75.01 75.01 75.00 75.00 75.00 75.00 75.00 75.00
16.00 DISCHG .87 .87 .87 .87 .87 .87 .87 .87 .86 .86



16.00 ELEV' 74.99 
17.00 DISCHG .86 
17.00 ELEV 74.95 
18.00 DISCHG .85 
18.00 ELEV 74.87 
19.00 DISCHG .84 
19.00 ELEV .. 74.74 
20.00 DISCHG .82 
20.00 ELEV 74.61 
21.00 DISCHG .80 
21.00 ELEV 74.43 
22.00 DISCHG .78 

, 22.00 ELEV 74.25 
23.00 DISCHG .76 
23.00 ELEV 74.09 
24.00 DISCHG .74 
24.00 ELEV 73.92 
25.00 DISCHG 69 
25.00 ELEV • 73.59
26.00 DISCHG .65 
26.00 ELEV 73.25 
27.00 DISCHG .60 
27.00 ELEV 72.93 
28.00 DISCHG .54 
28.00 ELEV .. 72.60 
29.00 DISCHG .49

74.99 74.99 74.98 74.98 74.98 74.97 74.96
.86 .86 .86 .86 .86 .86 .85
74.93 74.92 74.92 74.91 74.90 74.89 74.88

.85 .85 .85 .84 .84 .84 .84
74.83 74.82 74.81 74.79 74.78 74.77 74.75

.83 .83 .83 .83 .83 .83 .82
74.70 74.69 74.67 74.66 74.65 74.64 , 74.62.

.82 .81 .81 .81 .81 .Si' .80
74.55 74.53 74.52 74.50 74.48 74,46 74.44

.80 .79 .79 .79 .79 .79 .78
74.37 74.36 74.34 74.32 74.30 74.29 74.27

.78 .77 .77 .77 .77 .77 .76
74.20 74.19 74.17 74.15 74.14 74.12 74.11

.76 .76 .75 .75 .75 .75 .74
74.04 74.03 7 401 74.00 73.98 73.96 73.94

.73 .72 .72 .71 .71 .70 .70
73.84 73.80 73.77 73.73 73.70 73.66 73.62

.68 .67 .67 .66 .66 .65 .65
73.48 73.45 73.42 73.38 73.35 73.32 73.28

.63 .63 .62 .62 .61 .61 .60
73.15 73.12 73.09 73.06 73.03 72.99 72.96

.58 .57 .57 .56 .55 .55 .54
72.82 72.79 72.76 72.73 72.69 72.66 72.63

.52 .52 .51 .51 .50 .50 .49
72.51 72.48 72.45 72.42 72.39 72.36 72.33.

.47 .47 .46 .46 .45 .45' .44

74.99 74.99
.86 .86

74.95 74.94
.85 .85

74.86 74.85
.84 .83

74.73 74.71
.82 .82

74.59 74.57
.80 .80

74.41 74.39
.78 .78

74.24 74.22
.76 .76

74.07 74.06
.74 .73

73.90 73.87
.69 .68

73.55 73.52
.64 .64

73.22 73.18
.59 .58

72.89 72.86
.53 .53

72.57 72.54
.48 .48

1
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JOB 1 PASS 4
DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

29.00 ELEV 72.31 72.28 72.25 72.22 72.20 72.17 72.14 72.12 72.09 72.07

RUNOFF VOLUME ABOVE BASEFLOW = 4.79 WATERSHED INCHES, 25.65 CFS-HRS, 2.12 
ACRE-FEET; BASEFLOW = .00 CFS

EXECUTIVE CONTROL OPERATION ENDCMP RECORDED

COMPUTATIONS COMPLETED FOR PASS 4+

EXECUTIVE CONTROL OPERATION COMPUT RECORDED

FROM STRUCTURE 1+
TO STRUCTURE 1

STARTING TIME = .00 RAIN DEPTH = 8.50 RAIN DURATION= 1.00 RAIN TABLE NO.= 2 ANT. 
MOIST. COND= 2

ALTERNATE NO.= 2

+

STORM NO.= 4 MAIN TIME INCREMENT = .10 HOURS



OPERATION RUNOFF STRUCTURE 1

PEAK DISCHARGE(CFS) PEAK ELEVAJTON(FEET) 
(RUNOFF)

PEAK TIME(HRS)
12.04 38.80

FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = . 10 HOURSTIME(HRS)
DRAINAGE AREA = .01 SQ.MI. 

3.00 DISCHG 
4.00 DISCHG 
5.00 DISCHG 
6.00 DISCHG

.00 .00 .00 .00 .00 .00 .00 .01 .01

.03 .04 .05 .06 .07 .08 .09 .10 .11

.13 .14 .14 .15 .16 .17 .17 .18 .19

.21 .24 .27 .28 .29 ,.30 .31 .32 .33

.35 .36 .36 .37 .38 .39 .40 .40 .41

.44 .48 .52 .57 .61 ..,64 .66 ,67 .68

.72 .78 .81 .84 .85 .88 .94 .98 1.01
1.06 1.12 1.18 1.28 1.39 1.51 1.71 1.85 2.04
2.40 2.63 2.81 3.12 3.44 5.43 10.53 14.93 25.83
36.87 22.34 12.91 8.57 6.27 5.20 4.48 4.10 3.71
3.12 2.84 2.67 2.50 2.35 2.24 2.07 1.96 1.87
1.73 1.64 1.59 1.51 1.44 1.38 1.30 1.25 1.23
1.22 1.22 1.21 1.16 1.09 1.06 1.05 1.05 1.05

.00

.02

.12

.20
7.00 DISCHG 
8.00 DISCHG 
9.00 DISCHG 
10.00 DISCHG 
11.00 DISCHG 
12.00 DISCHG 
13.00 DISCHG 
14.00 DISCHG 
15.00 DISCHG 
16.00 DISCHG 
17.00 E>iscHG 
18.00 DISCHG 
19.00 DISCHG 
20.00 DISCHG 
21.00 DISCHG 
22.00 DISCHG 
23.00 DISCHG 
24.00 DISCHG

.34

.42

.69
-1.02
2.23
37.57
3.35
1.79
1.22

1.05 1.05 1.05 1.05 1.05 1.02 .95 _ .90 .88
.88 .88 .88 .88 .88 .88 .88 .87 ‘ .81
.72 .71 .70 .70 .70 .70 .70 .70 .70
.70 .70 .70 .70 .70 .70 .70 .70 .64.
.54 .53 .53 .53 .53 .53 .53 .53 .53
.53 .53 .53 .53 .53 .53 .53 .53 .53
.53 .53 .53 .53 .53 .53 .53 .53 .53
.53 .53 .53 .53 .53 .53 .53 .52 .46
.31 .15 .06 .02 .01 .00

1.05
.88
.75
.70
.57
.53
.53
.53
.40

RUNOFF VOLUME ABOVE BASEFLOW = 6.71 WATERSHED INCHES, 35.93 CFS-HRS, 2.97 
ACRE-FEET; BASEFLOW = .00CFS

OPERATION RESVOR STRUCTURE 1
1

JOB- 1 PASS 5 "
DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

TR20XEQ 04-23-98 14:51 
REV PC 09/83(.2)
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PEAK TIME(HRS) 
12.22

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
77.0322.06

TIME(HRS) FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .10 HOURS
DRAINAGE AREA = .01 SQ.MI.

4.00 DISCHG .00 .00 .00 .00 .01 .01 .01 .01 .01 .02
4.00 ELEV 71.00 71.00 71.00 71.00 71.01 71.02 71.02 71.03 71.03 71.04
5.00 DISCHG .02 .02 .03 .03 .03 .04 .04 .04 .05 .05



5.00 F.T.F.V 71.05 71.05 71.06 71.07 71.07 71.08 71.09 71.10 71.11 71.12
6.00 DISCHG .06 .06 .06 .07 .08 .08 .09 .09 .10 .11
6.00 .ELEV 71.13 71.14 71.15 71.16 71.18 71.19 71.20 71.22
7.00 DISCHG .11 .12 .13 .13 .14 .15 .15 .16 .17
7.00 ELEV 71.26 71.28 71.29 71.31 71.33 71.34 71.36 71.37
8.00 DISCHG .18 .19 .20 .20 .21 .23 .24 .25 .26 .27
8.00 ELEV 71.42 71.44 71.46 71.48 71.50 71.52 71.55 71.58 71.61 71.63
9.00 DISCHG .28 .30 .31 .32 .34 .35 .37 .38 .40 .42*
9.00 ELEV 71.66 71.69 71.72 71.75 71.79 71.82 71.85 71.89 71.93 71.97
10.00 DISCHG .43 .44 .44 .45 .46 .47 .48 .49 .50 .52
10.00 ELEV 72.01 72.04 72.08 72.12 72.16 72.21 72.27 72.33 72.41 72.49
11.00 DISCHG .53 .55 .57 .60 .62 .64 .66 ,.72 .79 3.17
11.00 ELEV 72.58 72.68 72.80 72.92 73.05 73.18 73.37 73.74

, 12.00 DISCHG 16.80 20.46 22.02 21.31 19.42 17.27 12.73 8.88
12.00 ELEV ... 76.03 76.71 77.01 76.87 76.52 76.12 75.75
13.00 DISCHG , 4„44 3.85
13.00 ELEV 75.23 75.19
14.00 DISCHG 1.94 1.85
14.00 ELEV. 75.07 75.06
15.00 DISCHG 1.26 1.24
15.00 ELEV , 75.02 75.02
16.00 DISCHG 1.06 1.05
16.00 ELEV 75.01 75.01
17.00 DISCHG .91 .89
17.00 ELEV 75.00 75.00
18.00 DISCHG .87 .87
18.00 ELEV 74.99 74.99
19.00 DISCHG .86 .86
19.00 ELEV 74.92 74.92
20.00 DISCHG .85 .85
20.00 ELEV 74.85 74.83
21.00 DISCHG .83 .83
21.00 ELEV 74.70 74.69
22.00 DISCHG .82 .82
22.00 ELEV 74.57 74.55
23.00 DISCHG .80 .80
23.00 ELEV ' 74.44 74.43
24.00 DISCHG .79 .79
24.00 ELEV 74.31 74.29
25.00 DISCHG .75 .74
25.00 ELEV 73.99 73.95

71.23 71.25
.17“ *
71.39 71.41

74.32 75.15
6.64 5.30

75.51 25.37 75.28
3.42 3.10 2.85 2.64 2.47 2.32 2.17 2.04

75.16 75.14 75.13 75.11 75.10 75.09 75.08 75.07
1.77 1.70 1.62 1.55 1.48 1.41 1.35 1.29

75.06 75.05 75.05 75.04 75.04 75.03 75^03 75.03
1.23 1.23 1.21 1.17 1.12 1.09 1.07 1.06

75.02 75.02 75.02 75.02 75.02 75.01 75.01 75.01
1.05 1.05 1.05 1.05 1.04 1.01 .97 .93

75.01 75.01 75.01 75.01 75.01 75.01 75.01 75.00
.88 .88 .88 .88 .88 .88 .87 .8f •
75.00 75.00 75.00 75.00 75.00 75.00 75.00 75.00
.87 .87 .86 .86 .86 .86 .86 .86
74.98 74.97 74.97 74.96 74.95 74.94 74.94 74.93
.86 .86 .86 .85 .85 .85 .85 .85
74.91 74.90 74.89 74.89 74.88 74.87 74.87 74.86
.85 .85 .84 .84 .84 .84 .84 .84
74.82 74.80 74.79 74.78 74.76 74.75 74.73 74.72
.83 .83 .83 .83 .82 .82 .82 .82
74.68 74.66 74.65 74.63 7J4.62 74.61 74.59 74.58
.81 .81 .81 .81 .81 .81 .81 .80
74.54 74.53 74.51 74.50 74.49 74.48 74.46 74.45
.80 .80 .80 .80 .79 .79 .79 .79
74.41 74.40 74.39 74.38 74.36 74.35 74.34 74.33
.78 .78 .78 .77 .77 .76 .76 .75
74.26 74.23 74.20 74.16 74.13 74.09 74106 74.02
.74 .73 .73 .72 .72 .71 .71 .70
73.91 73.88 73.84 73.80 73.76 73.73 73.69 73.66

1
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JOB 1 PASS 5
DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

26.00 DISCHG .70 
26.00 ELEV 73.62 
27.00 DISCHG .65 
27.00 ELEV 73.28 
28.00 DISCHG .60 
28.00 ELEV 72.96 
29.00 DISCHG .54 
29.00 ELEV 72.63

.69 .69 .68 .68 .67 .67 .66
73.55 73.52 73.48 73.45 73.41
.64 .64 .63 .63 .62 *.62
73.21 73.18 73.15 73.12 73.09
.59 .58 .58 .57 .57 -.56
72.89 72.85 72.82 72.79 72.76
.53 .53 .52 .52 .51 .51
72.57 72.54 72.51 72.48 72.45

.66 .65
73.38 73.35
.61 .61 

73.05 73.02
.55 .55

72.72 72.69
.50 .49

72.42 72.39

73.59 73.31
.65

73.25 72.99
.60

72.6672.92
.54

72.60 72.36

RUNOFF VOLUME ABOVE BASEFLOW = 6.27 WATERSHED INCHES, 33.61 CFS-HRS, 2.78 ACRE-FEET; 
BASEELOW= .00 CFS



RECORD IDEXECUTIVE CONTROL OPERATION END JOB
1

f

JOB 1 SUMMARY 
DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

TR20 XEQ 04-23-98 14:51 
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SUMMARY TABLE 1 -'SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE 
ORDER PERFORMED

(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP
HYDROGRAPH

A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

PEAK DISCHARGESECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME 

ID OPERATION AREA # COND 
RATE RATE

(SQ MI)

RUNOFF -----------------------------------
INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION TIME

(HR) (HR) (IN) (HR) (IN) (FT) (HR) (CFS) (CSM)

ALTERNATE 2 STORM 5
+

— 12.06 8.76 1055.6
73.41 13.40? .67? 80.5

STRUCTURE 1 RUNOFF .01 2
STRUCTURE 1 RESVOR .01 2

2 .10 2.80 24.00 1.42
2.80 24.00 a.39

.0
2 .10 .0

ALTERNATE 2 STORM 1

3.60 24.00 2.11
3.60 24.00 2.01

+
STRUCTURE 1 RUNOFF .01 2
STRUCTURE 1 RESVOR .01 2

— 12.06 12.88 1552.0
74.53 13.60? .81? 98.1

2 .10 .0
2 .10 .0

ALTERNATE 2 STORM 2 '1*10+
STRUCTURE 1 RUNOFF .01 2
STRUCTURE 1 RESVOR .01 2

— 12.05 24.42 2942.0
75.76 12.24 12.84 1547.2

2 .10 5.80 24.00 4.12
5.80 24.00 3.88

.0
2 .10 .0

ALTERNATE 2 STORM 3
+
STRUCTURE 1 RUNOFF .01 2
STRUCTURE 1 RESVOR .01 2

— 12.05 29.75 3584.9
76.18 12.22 17.63 2123.6

2 .10 6.80 24.00 5.07
6.80 24.00 4.79

.0
2 .10 .0

ALTERNATE 2 STORM 4
+
STRUCTURE 1 RUNOFF .01 2
STRUCTURE 1 RESVOR .01 2

2 .10 .0 8.50 24.00 6.71
8.50 24.00 .,6.27

— 12.04 38.80 4674.2
77.03 12.22 22.06 2657.92 .10 .0

1
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JOB 1 SUMMARY 
DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES



XSECTION/ DRAINAGE
STRUCTURE AREA STORM NUMBERS....................

1 2 3 4 5ID (SQ MI)

0 STRUCTURE 1 .01

.81 12.84 17.63 22.06 .67ALTERNATE 2 
1ENDOF 1 JOBS IN THIS RUN
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;
7?J.S-£7/? PIPE BASE. CONDITIONS 

FOR EMBANKMENTS LESS 

THAN 10’ HIGH

: i

:
v;
'-

CONCRETE BASE FOR EMBANKMENT 10’ OR LESS IN HEIGHT

A
r

/ S
10’ OR LESS

,5 ;
: _■(D

. r :*■■■.i-x
■t;

6*

Iri
rail *■

i:
T r

•• £-,■?&*r?37 v -?• .1
(I 18" :V.trm2 :n
JTlip

i
20 CONCRETE

■ff>S

STEEL BASE FOR EMBANKMENT 10’ OR LESS IN HEIGHT
i

■}Jr-

, 10‘ OR LESS
0 -,r.. S

i!• m 
1£

{ f: . 4s

v

¥
30” D/2

bk'

1/4" STEEL PLATE2D

[. ;■ si; *

Source: Va. DSWC Plate 3.14-14

III - 110 •••: r\
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EXCAVATED EARTH SPILLWAY ■ ■*-.

2 - CREST AND CONTROL SECTIONLEVEL PORTION

T \

/
A

I JLOWv 2

APPROACH' £ 
CHANNEL EXIT SECTORBERM

NOTE: NEITHER THE LOCATION 
NOR ALIGNMENT OF THE 
CCJflTROL SECTION HAS 
TO COINCIDE WITH THE 
CENTERUNE OF THE DAM.

:! ‘

I

EMBANKMENT

\
5

PLAN VIEW
WATER SURFACE ' X- LENGTH OF 

EXIT -CHANNEL : . ‘AM
*

STAGE (Hp)
\ CONTROL SECTION

2*' - \A\VX-
20’ EXIT SECTOR

LEVEL OR 
GREATER

: 'w
-■

APPROACH 
CHANNEL ’ S

TPROFILE ALONG CENTERLINE 100'
2

i >
V1 ‘

■ telil
d

b

Cross-section at control section

Source: USDA-SCS Plate 3.14-9

III - 101



I PG*
7Z Indicoles chonnel where wire mesh reinforcement is not required.

I SO. YDS. PER LIN. FT. OF PAVED CHANNEL6x6-W2.l «W2 I Welded 
Wire Fabric Where Required

Slopes vorioble os shown 
j/ on typical section. /— ^ 4"or 6" as shown 

on table.Slopes os shown 
on plans. WCONCRETE

THICKNESS
D

2' 3' 4‘ 5* 6' 1' 8‘ 9' I O’II I Iw

I y2" A_Weep Holes____ L
3"dio.at 8'c-c.:

* N I-1 SIDE SLOPES“ V
Q r'ra

3' Tqs.5
1 I 0.536 D.648 0.759 1.092 1.203 1.31 4KS 0.870 0.981 1.425

6“A 2'I 0.9620.851 1.073 1.406 151 7 1.629 1.7401,18 4 1.295~yr»r 4“e. k *7. 4 ; a 1.276 1.3871.165 1.498 1.609 1.721 1.832 1.34 3 2 054.v* •
4' 1.479 1.590 2.2 571.702, 1924 2.035 2.14 6 2.368I 368 1.813

CD
5‘ 1.682 1.794 1.905 2.01 6 2.127 2.238 2.349 2.460 2 57 I 2 6 82iI 6' 1.997 2.1 08 2.2 I 9 2.330 2.9 972.441 2.774 2.8862 552 2 663
r 3.2002 .422 2.5 3 3 3.3 I I2.3 1 2 644 2.755 2 866 2.977 3.0896“Class A3 Cone. T8 2.9592.736 2.8482.625 3 40 3 3.6253.070 3.18 1 3.292 3.514
9' 3.9393.71 7 3.8282 940 3.051 3162 3.273 3.384 3.4 95 3.606I Half section non-reinforced. Half section welded wire reinforcement.
10' 3.2 5 413.3 6 5]3.4 76|3.58 7 3.809 3.9203.698 4.032 4 14 3 4.254

1^:1 SIDE SLOPES
SECTION A-A l' TsT? 0.623 0.734 0.845 0.956 1.067 I. 178 I. 290 1.4 0 I 1.5 12

I 1.023 I. | 35 1.246 I 357 I 579 1.80 I1468 6 90 1.912
4"

3 1313 .42 4 I. 535 1.646 2.09 I.757 1.869 1.980 2.2 02 2.313

Concrete to be Class A3 4' 1.7 t 4 1.825 1.936 2 6022.047 2.1 5 B 2 380 2 491 2.71 42.2 6 9
I 2.3365 2.225 3.0032.1 I 4 2.44 8 2.892 3.1142.559 2.670 2 781I Expansion joint spacing 

approximately 90' 6" 2 8482.51 5 2 626 2.737 2 959 3.070 3.181 3.293 3 404 3.51 5
7Az\ 3.0272.91 5 3.138 3.249 3.360 3.471 3 582 3 693 3 804 3 915

6" iT 8 3 42 7 3.538331 6 3 64 9 3.983 4.094 4.2053.760 3.872 4 316
I

9' 371 7 3.828 3.939 4 I 6.14.050 4.717I I . 4.272 4.383 4.4944.606
I

&
I 10' 4.1 I 7 4.2 2 8 4.340 4.4 5 I 4 784 4.895 5.006 5. I I 74,562 4 673I

2;l SIDE SLOPESTT • I,'
•: V 6. . V.D- 4 v 4 .<4

■ ■ \> '
TT r ^.60 8; 

2‘ Yi 'o's
1'fpj

0.71 9 0.830 0 94 1 149 71.16 4 1.275 1.3861.052 1.606I a 4a> K ■ - 1.2 16 1.327 1.438 1.7721.5 49 1.883 1.994 2.1051.6604 4"A•• 4 ' 3' 1.713 1824 I .9 35 2.0462.157 2.268 2,3 8 0 2 49 1 2.602
*4 x 18" dowels^ emaoth bar»®fl2" 

c-c located at all joints.
U i 4' 210 9 9 2.2 I O 2 32 1 2.432 2.765n : 2.8 7 6 g.9862.543 2.654 3 .099r

5' 2.5 9 6 2 .7 07 2 .81 8 2 9296" 3.040 3.151 3.262 3.3733.485 3 596I Curtoln wall to be located 
at beginning and end of 
oil channels not abutted 
to another structure .

6' 3 093 3.204 3.31 5 3 426 3.759 3.870 3.98 I3.537 3.64 8 4.093
r 3.5 89 3 .70 I 3.812 3.923 4.0344.1454.2 564.3674.4784.5696"ELEVATION ¥ 4 08 6 4.19 7 4 3094.4204.53 I 4,6424 753 4 864 4 975 5.086

I 9t 4.5834.6944.8 05 4.9175.02 85.1395.2 505.361 5.472 5. 583
10' 5.080 5.1 9 t 5.302 5.4 I 3 5 52 5 5.6 36 5 .747 5.858 5.96 9 6.080

NOTES
Depth (O)ond width (W) to be as shown on plans. 
Weep holes are to be provided on oil channels where 

and 0 is equal to or greater than 2!
W Is equal to or greater thon 4I

I SPECIFICATION
REFERENCE STANDARD PAVED DITCFIES

VIRGINIA DEPARTMENT
of

TRANSPORTATION
502

I 109.03



■•<3p*l-nzcg f Aimsd^IZ^kn^TESteGi

Anjt-*' • zS££greJL.lfJT7g5^J-3

-LCs,±a1C 24-,e> s: /+■s o,^-r- $

Vi*, <£-Ut-sl. Z^'^L 76.'a

■ y= g./a
S - 3: /

£ " J5o' ^ - A.78 '5 =

2. e>47“g
,2T- ,c^7p,

2S> 7^
Xu~-^5'./a 0^oV7S

» (n/8 VV, ^£,VI. 23 } -.IJt

fJomv.cj^. or -5cef Aouitas

I^Tg a, w- 7,

6) •5iZC / - 3.2.r‘ x s.z^':@i,t,B.as

- ^oirr&cA ■vcCT->

2^ Aafuour (^~Ory7tzjz>

L- <30* ^ * 4.i<& '

3o * ^wP Aspect <^o*s-jk0

^8*-6T S>,<4 D C&g_ A 2 1t2p<3+-! S^C,
i;^



' - tv-- '
:A ,-A

f-
v <i

Ac

1992 s3.14 v

&n
!PRINCIPAL SPILL WAY DESIGN

iSil

»
EMERGENCY SPILLWAY 
CREST

DESIGN HIGH WATER
J' t

h

—I
-ANTI-SEEP 
COLLARS ,ANTI-VORTEX

DEVICE Dr H
r~;<

• i INRISER
BARREL

DpTT TT-A

\
.4

CONCRETE BASE

7— L
■$ p*r

n-'i'i

SI

: S'

s
S •'H = HEAD ON PIPE THROUGH EMBANKMENT 

HEAD OVER RISER CREST 
L = LENGTH OF PIPE THROUGH EMBANKMENT 
Dp = DIAMETER OF PIPE THROUGH EMBANKMENT 
tV = DIAMETER OF RISER

v
’

h . «

Source: Va. DSWC Plate 3.14-7

III - 96 v'rSj ■



1992 3.14

DETAILS OF CORRUGATED METAL 

ANTI-SEEP COLLAR
NSTAU. COLLAR WITH - 
CORRUGATIONS VEKTKAL COLLAR TO BE Of SAME CASE AS THE 

PIPE WITH WHICH IT IS USED
XCONTINUOUS WELD

1 /T X r SLOTTED HOLES FOR 
J/T DIAMETER BOLTS.

I r MIN.

-f-zirLi
4r

V BAND, y ^ T
^ ^ WELD BOTH SIDES

CORRUGATED METAL 
SHEET WELDED TO 
CENTER Of BAND

SLOTTED HOLES 
AT 8" C.C. ■ SECTION B-BCONTINUOUS WELD

ELEVATION OF UNASSEMBLED COLLAR
3. UNASSEMBLED COLLARS SHALL BE MARKED BY 

PAINTING OR TAGGING TO IDENTIFY MATCHING 
PAIRS.

4. THE LAP BETWEEN THE TWO HALF SECTIONS 
AND BETWEEN THE PIPE AND CONNECTING BAND 
SHALL BE CAULKED WITH ASPHALT MASTIC AT 
TIME OF INSTALLATION.

5. EACH COLLAR SHALL~*BE FURNISHED WITH TWO 
1/2* DIAMETER RODS WITH STANDARD TANK 
LUGS FOR CONNECTING COLLARS TO PIPE.

NOTES FOR COLLARS:
1. ALL MATERIALS TO BE IN ACCORDANCE WITH 

CONSTRUCTION AND CONSTRUCTION MATERIAL 
SPECIFICATIONS.

2. WHEN SPECIFIED ON THE PLANS, COATING OF 
COLLARS SHALL BE IN ACCORDANCE WITH 
CONSTRUCTION AND CONSTRUCTION MATERIAL 
SPECIFICATIONS.

DETAIL OF HELICAL PIPE 

ANTI-SEEP COLLAR
weld i i/ar- x i t/r x i 1/a* ancles to colla* o« bend a bo'
ANGLE 1 \/e WIDE AS SHOWN N DRAWING.SIZE AND SPACING OF SLOTTED 

OPENINGS SHALL BE THE SAME 
AS SHOWN FOR CM COLLAR.
USE RODS AHD LUGS TO CLAMP 
BANDS SECURELY TO PIPE.

NOTE FOR BANDS AND COLLARS: 
MODIFICATIONS OF THE DETAILS 
SHOWN MAY BE USED PROVIDING 
EQUAL WATERTIGHTNESS IS 
MAINTAINED AND DETAILED 
DRAWINGS ARE SUBMITTED AND 
APPROVED BY THE ENGINEER PRIOR 
TO DELIVERY.

1.1/B"dr1 1/8*

X1T BIN.

it

BAND Of 
HQJCAL PIPE■"< "<

ISOMETRIC VIEW\\
\ METAL COLLAR SHALL BC C<JI TO fTT 

CORRUGATIONS Of HEUCAL BAND. AN0 
WELOED WITH A CONTINUOUS WELD.

S

IX ROO Aid UJG

NOTE: FOR DETAILS OF FABRICATION DIMENSIONS. MINIMUM GAGES, 
SLOTTED HOLES, AND NOTES, SEE DETAIL ABOVE.

PETAL COLLAR TO BE 
WELDED TO CENTER OF 
KUCAL PPE BALO

NOTE: TWO OTHER TYPES OF ANTI-SEEP COLLARS ARE:

1. CORRUGATED METAL, SIMILAR TO UPPER, EXCEPT SHOP 
WELDED TO A SHORT (AFT.) SECTION OF THE PIPE AND 
CONNECTED WITH CONNECTING BANDS TO THE PIPE.

2. CONCRETE. SIX INCHES THICK FORMED AROUND THE PIPE 
WITH #3 REBAR SPACED 15* HORIZONTALLY AND VERTICALLY.

PARTIAL ELEVATION
REF: ENOR. FIELD MANUAL

Source: USDA-SCS Plate 3.14-13
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8 ,4/m- VORTEX DEVICE DESIGN to

; a
PRESSURE RELIEF 
HOLES 1/2* DIA.

00 ,
o
>
CO bo o 7 OA AZ'oo TOP STIFFENER (IF REQUIRED)

IS___X__ X__ ANGLE WELDED
TO TOP AND ORIENTED PER
PENDICULAR TO CORRUGATIONS.L \ Jf i

\ H\/
i o ot

/
\ \ ° hj TOP IS------GAGE CORRUGATED

METAL OR 1/8” STEEL PLATE. 
PRESSURE RELIEF HOLES MAY 
BE OMMITTED, IF ENDS OF 
CORRUGATIONS ARE LEFT FULLY 
OPEN WHEN THE TOP IS 
ATTACHED.

\ Oo o o

PLAN VIEW
0

o
WEEDEDCO .GAGE CORRUGATEDTACKWELD— 

- ALL AROUND
CYLINDER IS 
METAL PIPE OR FABRICATED FROM 
1/8* :
STEEL PLATE.Pus H

mm
~

« m NOTES:

1. THE CYLINDER MUST BE 
FIRMLY FASTENED TO THE 
TOP OF THE RISER.

It er min.
X~*s - *

BMt i
#6 X 12* — 
SPACER BAR 
(TYPICAL)

SUPPORT BAR SIZE 
(#6 REBAR MIN.) 2. SUPPORT BARS ARE WELDED 

TO THE TOP OF THE RISER 
OR ATTACHED BY STRAPS 
BOLTED TO TOP OF RISER.

--- n, p-sgs------ f
2. RISER DIAMETER
P I ;
a

SECTION A-A ISOMETRIC■f" CtJ

O

i :£X.
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■T
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-.vJ*S',*''*•*•:v, • -

“ . m
.., '-m,..

* ?
>. .-.'y :k'V Pi *T?



«?<*-

3.141992

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

(with or without an emergency spillway)

Project Cvl/c-

Basin # Location/

Total area draining to basin: 3, ^ acres.

Basin Volume Design

Wet Storage:

Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
zza
s/g&- cu. yds.

1.

67 cu. yds. x 3.^ acres

Available basin volume = 
storage - elevation curve)

73
. (Fromcu. yds. at elevation2.

3. Excavate cu. yds. to obtain required volume*.

* Elevation corresponding to required volume = invert of the dewatering 
orifice.

4. Available volume before cleanout required.

33 cu. yds. x J, tj- acres = )IZ,Z- cu. yds.
/

Elevation corresponding to cleanout level = _____ .

(From Storage - Elevation Curve)

Distance from invert of the dewatering orifice to cleanout level = S 
(Min. = 1.0 ft.)

5.

ft.6.

Diy Storage:

Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).

acres = cu. yds.

7.

67 cu. yds. x 3- ¥
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3.141992

752- cu. yds. atTotal available basin volume at crest of riser* 
elevation

8.
. (From Storage - Elevation Curve)

* Minimum = 134 cu. yds./acre of total drainage area.

4Diameter of dewatering orifice =9. in.

(o in. (diameter of dewatering orifice10. Diameter of flexible tubing = 
plus 2 inches).

Preliminary Design Elevations

Crest of Riser = ~)C11.

77, if-Top of Dam =

Design High Water = OQ. /8 

Upstream Toe of Dam = 5V

Basin Shape

12. Length of Flow 
Effective Width

L
We

If > 2, baffles are not required 

If < 2, baffles are required_____

Runoff

/2,8>& cfs (From Chapter 5)13. Q2

14. (From Chapter 5)^25 cfs29,

Principal Spillway Design

^33 cfs.15. With emergency spillway, required spillway capacity Qp = Q2 =
(riser and barrel)

Without emergency spillway, required spillway capacity Qp = Q25 = g^'flcfs. 
(riser and barrel)
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3.141992

16. With emergency spillway:

ft. (Using Q2)Assumed available head (h) =

Crest of Riser ElevationCrest of Emergency Spillway Elevationh

Without emergency spillway:
//./£ ft. (Using Q25)Assumed available head (h) =

Design High Water Elevation - Crest of Riser Elevation

in. Actual head (h) = ft.

h

Riser diameter (Dr) = 3o17.

(From Plate 3.14-8.)

Note: Avoid orifice flow conditions.

Barrel length (1) = /3^ ft.18.

Head (H) on barrel through embankment = §, /S ft.

(From Plate 3.14-7).

Barrel diameter = ^

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]).

19. in.

20. Trash rack and anti-vortex device

4^Diameter = inches.

Height = inches.

(From Table 3.14-D).

Emergency Spillway Design

21. Required spillway capacity Qe = Q25 * Qp =

22. Bottom width (b)
t5%

3 ’ ft.
(From Table 3.14-C).

7 cfs.

3 ft.; the slope of the exit channel (s) 
ft./foot; and the minimum length of the exit channel (x)
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3.141992

Anti-Seep Collar Design

<£> ft.Depth of water at principal spillway crest (Y) = 

Slope of upstream face of embankment (Z) = _ 

Slope of principal spillway barrel (Sb) =

Length of barrel in saturated zone (Ls) = S £ 

Number of collars required = dimensions =

23.

3 :i.

H.l %
ft.

24.

(from Plate 3.14-12).

Final Design Elevations

72725. Top of Dam =

Design High Water =

Emergency Spillway Crest = 77

Principal Spillway Crest =

Dewatering Orifice Invert = 73

Cleanout Elevation

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 
Area" (if excavation was performed) = n I
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James City County, Virginia 
Environmental Division

Oak Tree Office Park & Airtight Self Storage 

(SP-21-99; Amendment SP-23-98)

Hydrology & Hydraulics
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P . 0 1804 843 9744MITCHELL WILSONSEP-16-98 09:40 AM

Mltehell-Wilson Associates, P.C. 
Civil Engineers & Land Surveyors

P.O. Box 1269, 720 Main Street, 2nd Floor 
West Point, Viroinia 23181 

804-843-6744 
Fax: 804-843-9744

FAX TRANSMITTAL 3 PAGESSeptember 16, 1998

Darryl Cook,
James City County 
P.O. Box 8784 
101-E Mounts Bay Road 
Williamsburg, Virginia 23187-8784

RE: OAKTREE OFFICE PARK & AIRTIGHT SELF STORAGE

Dear Darryl;

Mitchcll-Wilson Associates, P.C. was asked by Wayne Brady and Dean Raynes with HIS Land Surveying 
to revise the storm drain calculations and hydraulic grade line for the field change that was made for this 
project. The approved plans were designed for the storm drain system to run from Dl-2 to DI-3, the 
system was modified to Dl-2 to DU5A. The storm drain system from DI-5A to Dl-5 will nofhsndtctlie 
additional discharge with a single 15" RCP. There needs to be an additional 15" RCP storm drain line 
added from DI-5A to DI-5 to make the hydraulic grade line not exceed the rim elevation of the drop inlet 
at DI-5A. I talked with Mr. Brady after our conversation on Tuesday, September 15, 1998 and told him 
that an additional storm drain line would make this part of the system function without the water exceeding 
the rim at DI-5A,

Dl-5 A TO Dl-5 (TWIN 15" RCP’S @ 0.004 ft/ft or 0.40 percent) 

If you should have any questions please call

Sincerely

James E, Mitchell, L.S.

cc: Wayne Brady 
Dean Raynes
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25° K - 0.22

V 2 vo V ; 2 90° K * 0.70 
80° K - O.bb 

70° K = O.bl 
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OAK TREE OFFICE PARK AND 
AIRTIGHT SELF- STORAGE

BMP WORKSHEET AND 
TR-20 LOGS

PREPARED BY: HIS LAND SURVEYING 
P.O. BOX 100
PROVIDENCE FORGE VA 23140



NARRATIVE REPORT

EXISTING SITE CONDITIONS:The existing site is a total of 5.674 ac. being tax map 
(47-1 )(1 -26). The property is wooded in medium pines and hardwoods. There are two 
old home sites on property no dwelling in place.

The soil conditions per the “Soil Survey of James City County and York County, and The 
City of Williamsburg” lists the soil type to be 10b craven.

The existing drainage is overland flow to existing storm sewer on tax parcel (47-1 )(1-7). 
This storm sewer is tied to a regional BMP.

DEVELOPED CONDITIONS: This plan is to develope a office park and mini-storage. 
The office are two story and have 12000s.f. of floor space. The mini-storage is one and 
two story. Access to property is to be by one entrance opposite Powhatan Springs Road. 
The facility will tie into JCCSA Sewer and water.

The developed drainage will use storm sewer to direct flow to a stormwater managment 
facility, the facility will handle 5.32 ac of the total 5.674 ac..

The stormwater management facility will be a stormwater detention pond . the detention 
basin will control the increase runoff from the 2.10.25.100 year storms due to the 
development.



LIST OF INPOT DATA FOR TR-20 HYDROLOGY******************

’OB TR20 
’ITLE 001

EXISTING CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!/ITLE
3 STROCT 01
9 ENDTBL
3 STROCT 02
9 ENDTBLE
6 RONOFF 1 01 1 0.003"'
6 RONOFF 1 02 2 0.005

ENDATA
7 INCREM 6
7 COMPOT 7 01 01

ERDCMP 1
7 COMPOT 7 01 01

ENDCMP 1
7 COMPOT 7 01 01 0.00

ENDCMP 1
7 COMPOT 7 01 01 0.00

ENDCMP 1
7 COMPOT 7 02 02

ENDCMP 1
7 COMPOT 7 02 02

ENDCMP 1
7 COMPOT 7 02 02

ENDCMP 1
7 COMPOT 7 02 02

ENDJOB 2
t*ittt*ttmtt********mt****gxD OF 80-80 LIST********************************

0.381 1 1 
0.331 1 1

V
'O'o:’

76 1
76 1

/"V
1.02 2 02

0.10 *• '
'v ,r:

0.00 3.6 01

0.00 5.8 1.02 2 02 02

1.02 2 02 036.8

8.5 1.02 2 02 04

0.00 1.02 2 02 013.6

0.00 1.02 2 02 025.8

0.00 1.02 2 02 036.8

8.5 1.02 2 02 040.00

RECORD IDIECOTIVE CONTROL OPERATION INCREM
MAIN TIME INCREMENT = .10 HOORS

RECORD IDIECOTIVE CONTROL OPERATION COMPOT
FROM STROCTDRE 1

TO STROCTDRE 1
RAIN DEPTH a 3.60 RAIN DONATION: 1.00 RAIN TABLE NO.= 2 ANT. MOIST. COND= 2 
STORM NO.= 1 MAIN TIME INCREMENT : .10 HOORS

STARTING TIME : .00
ALTERNATE NO.: 2

ERATION RONOFF STROCTDRE 1

PEAK ELEVATION(FEET) 
(RONOFF)

PEAK DISCHARGE(CFS)PEAK TIME(HRS)
12.13 2.62

DRAINAGE AREA : .00 IQ.MI.ME(HRS) TIME INCREMENT : .10 HOORS.00 HOORSFIRST HYDROGRAPH POINT :
.03.02 .0210.00 .01DISCHG

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

.00 .01 .01,00 .00.00
.54 1.05.3011.00 .15.07 .08 .10.06.04 .05
.50 .4412.00 .58.712.44 1.82 1.26 .931.90 2.58
.22 .2113.00 .24.25.30 .28 .27.40 .33.36

.1414.00 .15 .14.16.18 .17 .16.20 .18.19

.1215.00 .12 .12.12.13.14 .13 .13 .13.13

.1016.00 .11 .11.11.12 .12 .12 .12.12.12

.1017.00 .10 .10.10.10 .10 .10.10 .10.10



.09 08 .0818.00 DISCHG 
19.00 DISCHG 
20.00 DISCHG 
21.00 DISCHG 
22.00 DISCHG 
23.00 DISCHG 
24.00 DISCHG

.08 .08
.08 .08 .08.08 .08
.06 .06 .06.07 07 .06 .06 .06.06 .06

.06.06 .06.06 06 .06 .06 .06 .06.06
.06 .06 .06.06 06 .06 .06 .06.06 .06
.06 .06 .06.06 06 .06 .06.06 .06 .06

04 .02 .01 .00.05 .03 .01

.23 ACRE-FEET; B1SEFLOW = .00 CFSROMOFF VOLUME ABOVE BASEFLOW = 1.44 WATERSHED INCHES,2.78 CFS-HRS

RECORD IDXECUTIVE CONTROL OPERATION ENDCMP
COMPDTATIONS COMPLETED FOR PASS 1

RECORD IDIECOTIVE CONTROL OPERATION COMPUT
FROM STRUCTURE 1

TO STRUCTURE 1
.00 RAIN DEPTH = 5.80 RAIN DURATION: 1.00 RAIN TABLE NO.: 2 ANT. MOIST. COND: 2 

STORM NO.: 2 MAIN TIME INCREMENT : .10 HOURS
STARTING TIME : 
ALTERNATE NO.: 2

ERATION RUNOFF STRUCTURE 1

PEAR ELEVATION(FEET) 
(RUNOFF)

PEAK TIME(HRS) PEAK DISCHARGE(CFS)
12.12 5.96

JOB 1 PASS 2 
PAGE 1

320 XEQ 02-23-98 14:15 
REV PC 09/83{.2) EXISTING CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

.00 SQ.MI.DRAINAGE AREA :ME(HRS) TIME INCREMENT : .10 HOURS.00 HOURSFIRST HYDROGRAPH POINT :
.03 .03.02 .02.01 .028.00 .01 .01.01D1SCBG

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

.00
.07 .07.06.06.04 .05 .059.00 .03 .03 .04
.17 .19.15.13.1210.00 .10 .10.08 .09.08

2.771.59.53 .95.30 .34 .3911.00 .27.22 .24
1.02 .901.201.493.96 1.9612.00 2.714.60 5.92 5.42
.44 .41.46.4913.00 .60 .56 .52.65.79 .71
.28 .27.29.30.3214.00 .35 .33.38 .36.39

.22.23.23 .2315.00 .25 .24.26.26 .26 .26
.20 .20.22 .2116.00 .22 .22 .22.22.22 .22
.19 .18.19 .1917.00 .19.19 .19.19 .19.19

.15.15.15 .1518.00 .15 .15.16 .16 .15.17

.15.15.15 .1519.00 .15 .15.15 .15.15 .15
.11 .11.11 .1120.00 .12 .12 .11.13 .12.14
.11 .11.11 .1121.00 .11 .11.11 .11.11 .11
.11 .11.11 .1122.00 .11 .11.11.11.11 .11
.11 .11.12 .1223.00 .12.11 .11.11 .11.11

.01 .0024.00 .02 .01.06 .04.10

.00 CPS.51 ACRE-FEET; BASEFLOW :RUNOFF VOLUME ABOVE BASEFLOW 6.21 CFS-HRS,3.21 WATERSHED INCHESI

RECORD IDECUTIVE CONTROL OPERATION ENDCMP
COMPUTATIONS COMPLETED FOR PASS 2



:XECDIIVK CONTROL OPERATION COMPOT RECORD ID
FROM STROCTDRE 1

TO STRUCTURE 1
RAIN DEPTH = 6.80 RAIN DURATION: 1.00 RAIN TABLE NO.: 2 ANT. MOIST. COMD= 2 
STORM NO.: 3 MAIN TIME INCREMENT : .10 HOURS

STARTING TIME : .00
ALTERNATE NO.: 2

DERATION RUNOFF STRUCTURE 1

PEAK TIME(HRS) PEAR DISCHARGE(CFS)PEAK ELEVATION(FEET) 
(RUNOFF)12.12 7.57

.00 SQ.MI.IME(HRS) .00 HOURS DRAINAGE AREA :FIRST HYDROGRAPH POINT : TIME INCREMENT : .10 HOURS
.02.02 .02.00 .017.00 .00 .01 .01 .01 .01DISCHG

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

.06 .06.05.02 .058.00 .03 .03 .04 .04.02
.12.10 .11.06 .07 .09 .09 .10.07

.25 .28.22.12 .16 .2010.00 .14 .15 .18.13
3.631.29 2.13.7311.00 .32 .39 .43 .48.35 .54

1.27 1.111.495.92 1.8512.00 7.53 6.84 4.98 3.40 2.44
.51.54.61 .5713.00 .98 .80 .69 .64.74
.33.35 .3414.00 .48 .46 .44 .41 .39 , .37.43

.28 .28 .2715.00 .30 .28.32 .32 .32 .32 .31
.24.25.26.2716.00 .27 .27 .27 .27.27 .27

JOB 1 PASS 3 
PAGE 2

R20 XEQ 02-23-98 14:15 
REV PC 09/83(.2} EXISTING CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

.22.23.23.2317.00 DISCHG
18.00 DISCHG
19.00 DISCHG
20.00 DISCHG

DISCHG 
22.00 DISCHG

DISCHG 
24.00 DISCHG

.23 .23 .23 .23.23 .23
.18.18 .18.18.19 .19 .19 .18.21 .20

.18 .18.18.18.18 .18 .18.18 .18.18
.14.14.14.14.15 .14 .14 .14.16 .15
.14.14 .1421.00 .14.14 .14 .14.14 .14.14
.14.14.14.14.14 .14.14 .14.14 .14
.13.14.1423.00 .14.14 .14 .14 .14.14 .14

.00.01.07 .04 .02 .01.12 .10

.00 CFS.65 ACRE-FEET; BASEFLOW :RUNOFF VOLUME ABOVE BASEFLOW = 4.08 WATERSHED INCHES7.89 CFS-HRS

RECORD IDIECUTIVE CONTROL OPERATION ENDCMP
COMPUTATIONS COMPLETED FOR PASS 3

RECORD IDIECOTIVE CONTROL OPERATION COMPDT
FROM STRUCTURE 1

TO STRUCTURE 1
RAIN DEPTH : 8.50 RAIN DURATION: 1.00 RAIN TABLE NO.: 2 ANT. MOIST. CORD: 2 
STORM NO.: 4 MAIN TIME INCREMENT : .10 HOURS

STARTING TIME : .00
ALTERNATE NO.: 2

DERATION RUNOFF STRUCTURE 1



PEAK DISCHARGE(CFS)PEAK ELEVATIOH(FEET) 
(ROHOFF)

PEAK TIME(HRS)
12.12 10.36

.00 SQ.HI.DRAINAGE AREA =TIME(HRS) .00 BOORSTIME INCREMENT = .10 HOORSFIRST HYDROGRAPH POINT :
.03.02 .03.01 .01 .02 .02.016.00 DISCHG

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

.00 .00
.06.05 .06.04 .04 .05.04 .05.04.03
.12.12.11.10.07 .09 .098.00 .06.06
.21.18 .20.14 .16 .17.15 .179.00 .13.13
.45.36 .40.33.24 .27 .30.2510.00 .22.22

5.161.90 3.09.82 1.09.61 .66 .7311.00 .55.50
1.68 1.461.989.30 6.73 3.27 2.4710.31 4.5712.00 8.23

.66.70.751.05 .901.16 .97 .8513.00 1.29

.43.44.46.58 .53 .49.61 .56 .5114.00 .63

.36.36.36.42 .41 .40 .39 .37.4115.00 .42
.32 .31.34.36 .36 .36 .35.36 .36.3616.00
.30 .29.30.30.30 .30 .30 .30 .30.3017.00

.24.24.24.24.25 .24 .24.26 .24.2718.00

.23.24 .24.24 .24.24 .24 .24 .24.2419.00

.18.18 .18.18.20 .19 .18 .18 .18.2120.00

.18.18.18.18.18 .18 .18.18 .18.1821.00

.18.18 .18.18 .18.18 .18 .18 .18 .1822.00
.18 .17.18.18.18 .18 :i8 .18.18 .1823.00

.00.03 .02.13 .09 .0624.00 .15

.00 CFS.90 ACRE-FEET; BASEFLOW =10.87 CFS-HRS,RONOFF VOLUME ABOVE BASEFLOW = 5.61 WATERSHED INCHES

JOB 1 PASS 5 
PAGE 3

R20 1EQ 02-23-98 14:15 
REV PC 09/83(.2) EIISTING CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

RECORD IDIECOTIVE CONTROL OPERATION ENDCMP
COMPUTATIONS COMPLETED FOR PASS 4

RECORD IDIECOTIVE CONTROL OPERATION COMPUT
FROM STRUCTURE 2

TO STRUCTURE 2
RAIN DEPTH = 3.60 RAIN DURATION: 1.00 RAIN TABLE NO.: 2 ANT. MOIST. CORD: 2 
STORM NO.: 1 MAIN TIME INCREMENT : .10 HOURS

STARTING TIME : .00
ALTERNATE NO.: 2

PERATION RUNOFF STRUCTURE 2

PEAI ELEVATION!FEET) 
(RUNOFF)

PEAK DISCHARGE(CFS)PEAK TIME(HRS)
12.11 4.75

.00 SQ.MI.DRAINAGE AREA :TIME INCREMENT : .10 HOURSIME(HRS) FIRST HYDROGRAPH POINT = .00 HOURS
.06.04.03.02.0210.00 .01.00 .01DISCHG

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

.00 .00
.59 1.05.29.1811.00 .15.10 .12.07 .09

.69.773.70 4.74 3.97 2.68 1.82 1.33 1.0412.00

.34.36.38.41.4313.00 .46.49.62 .52.57

.23.23.24.26.2714.00 .28.29.33 .30.32

.19.19.19.20.2115.00 .22.22.22 .22.22



.19.19 .19 .19 .19 .18 .17 .1716.00 DISCHG
DISCBG
DISCHG
DISCBG
DISCBG
DISCHG
DISCHG
DISCBG
DISCBG

.19 .19
.16 .16 .16 .16 .16 .16 .16 .16 .1617.00 .16
.15 .14 .13.13 .13 .13 .13 .13 .13 .1318.00
.13 .13 .13 .13.13 .13 .13 .13 .13 .1319.00
.12 .10.11 .10 .1020.00 .10 .10 .10 .10 .10
.10 .10 .10.10 .10 .10 .10 .1021.00 .10 .10
.10 .10 .10 .10.10 .10 .1022.00 .10 .10 .10

.09.10 .10 .1023.00 .10 .10 .10 .10 .10 .10
.0824.00 .07 .02 .01 .01.05

.00 CFS4.64 CPS-HRS,ROHOPF VOLUME ABOVE BASEFLOW = 1.44 WATERSHED IMCHES.38 ACRE-FEET;BASEFLOW =

RECORD IDiECUTIVE COMTROL OPERATION EHDCHP
COMPUTATION COMPLETED FOR PASS 5

RECORD ID2ECUTIVE COITROL OPERATIOM COMPUT
FROM STRUCTURE 2

TO STRUCTURE 2
RAIN DEPTH = 5.80 RAIN DURATION 1.00 RAIN TABLE 10.= 2 AMT. MOIST. 
STORM HO.= 2 MAIM TIME IMCREMEMT = .10 HOURS

CORD: 2STARTING TIME = .00
ALTERNATE NO.= 2

ERATION RUNOFF STRUCTURE 2

JOB 1 PASS 6 
PAGE 4

20 XEQ 02-23-98 14:15 
REV PC 09/83(.2) EXISTING CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

PEAX ELEVATION(FEET) 
(RUNOFF)

PEAX DISCHARGE(CFS)PEAK TIME(HRS)
10.7312.10

.00 SQ.MI.DRAINAGE AREA =ME(HRS) TIME INCREMENT = .10 HOURS.00 HOURSFIRST HYDROGRAPH POINT =
.01.00.00.007.00 .00 .00.00 .00.00DISCHG

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCBG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCBG
DISCHG
DISCHG

.05 .05.04.03.02 .02 .038.00 .01.01.01
.12.12.11.10.08 .08 .099.00 .06 .07.05

.29 .33.26.23.2010.00 .16 .18.15.14.13
5.383.041.85.9911.00 .53 .59 .68.42 .47.38
1.391.561.792.1512.00 3.86 2.778.7210.738.83
.67.71.7513.00 .91 .85.971.13 1.041.24
.44.45.47.5014.00 .52.59 .57 .55.62.64
.37.37.38.3815.00 .43 .42 .40.43.43.43
.32.33.35.3716.00 .37 .37.37.37.37 .37
.30.31.31.3117.00 .31 .31.31.31.32 .31
.25.25.25.2518.00 .25 .25.26 .25.26.28
.24.25 .25.2519.00 .25 .25.25.25 .25.25

.19 .19.1920.00 .19.19 .19.19.22 .20
.19.19 .1921.00 .19.19 .19.19.19.19 .19
.19.19 .1922.00 .19.19 .19.19.19.19 .19
.18.19 .1923.00 .19.19 .19 .19.19.19 .19

24.00 .00.02 .01.04.09.16 .13

.00 CFS.86 ACRE-FEET; BASEFLOW =RUNOFF VOLUME ABOVE BASEFLOW = 3.21 WATERSHED INCHES,10.36 CFS-HRS



RECORD IDEXECUTIVE COKTROL OPERATIOM ENDCMP
COMPUTATIONS COMPLETED FOR PASS 6

RECORD IDEXECUTIVE CORTROL OPERATION COMPUT
PROM STRUCTURE 2

TO STRUCTURE 2
RAIN DEPTH = 6.80 RAIN DURATION: 1.00 RAIN TABLE NO.: 2 ANT. MOIST. COND= 2 
STORM NO.: 3 MAIN TIME INCREMENT : .10 HOURS

STARTING TIME : .00
ALTERNATE NO.: 2

DERATION RUNOFF STRUCTURE 2

PEAK ELEVATION(FEET) 
(RUNOFF)

PEAI DISCHARGE(CFS)PEAK TIME(HRS)
13.6012.10

.00 SQ.MI.’IME(HRS) .00 HOURSTIME INCREMENT : .10 HOURSDRAINAGE AREA :FIRST HYDROGRAPH POINT :
.03 .04.00 .01 .03 .03.01 .01 .027.00 .02DISCHG

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

.10.09 .10.04 .04 .05 .068.00 .06 .07
.20.19.16 .18.11 .11 .13 .149.00 .15 .15

.44 .49.39.21 .22 .24 .25 .3410.00 .28 .31
4.05 7.032.51.61 .67 .74 .83 .95 1.37

7.24 4.82 3.44 2.67
11.00 .55

1.922.21 1.7111.33 13.60 10.9812.00

JOB 1 PASS 7 
PAGE 5

R20 IEQ 02-23-98 14:15 
PC 09/83(.2) EXISTING CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

.83.92 .87.991.52 1.39 1.28 1.19 1.1113.00 1.04DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

.58 .55 .54.6114.00 .79 .73 .70 .67.76 .64
.46 .45.46.47.52 .5115.00 .53 .53 .53 .49

.39.40.43.45 .4516.00 .45 .45 .45 .45.45
.38 .36.38.38.38 .38 .38 .3817.00 .39 .38
.31 .31.31 .31.3118.00 .32 .31 .31 .31.34
.31 .29.31.31.31 .3119.00 .31 .31.31 .31
.23 .23.23.23 .2320.00 .24 .23 .23.25.27
.23 .23.23 .23.23 .2321.00 .23 .23.23 .23
.23 .23.23.23.23 .2322.00 .23 .23.23 .23
.23 .22.23 .23.23 .23 .2323.00 .23 .23.23

.01 .00.05 .03 .0124.00 .10.19 .16

.00 CFS13.18 CFS-HRS,1.09 ACRE-FEET; BASEFLOV :RUNOFF VOLUME ABOVE BASEFLOV4.08 WATERSHED INCHES,

RECORD ID■ECUTIVE CONTROL OPERATION ENDCMP
COMPUTATIONS COMPLETED FOR PASS 7

RECORD IDECUTIVE CONTROL OPERATION COMPUT
FROM STRUCTURE 2

TO STRUCTURE 2
RAIN DEPTH : 8.50 RAIN DURATION: 1.00 RAIN TABLE NO.= 2 ANT. MOIST. CORD: 2 
STORM NO.= 4 MAIN TIME INCREMENT : .10 HOURS

STARTING TIME : .00
ALTERIATE NO.: 2



JPERATIOH RUNOFF STROCTORE 2

PEAK ELEVATION(FEET) 
(RBHOFP)

PEAK DISCHARGE(CFS)PEAK TIME(BRS)
12.09 18.57

.00 SQ.MI.DRAINAGE AREA =IME(HRS) TIME INCREMENT = .10 HOURS.00 HOORSFIRST HYDROGRAPH POINT =
.05 .05.03 .04.02.01 .02 .036.00 .00 .01DISCHG

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

.09 .10.09.07 .08.06 .077.00 .06
.19 .20 .20.18.13 .15 .16.10 .128.00 .11

.35.31 .34.29.26 .27 .28.249.00 .21 .22
.63 .70 .78.56.43 .46 .5110.00 .36 .38 .40

9.933.69 5.861.15 1.27.95 1.05 1.4411.00 .87
2.252.93 2.544.60 3.55

1.37 1.30
15.68 18.55 14.87 9.75 6.4712.00

1.081.21 1.141.56 1.4613.00 2.00 1.83
.72 .70.76.80.91 .831.03 .99 .9514.00

.59.60 .60.61.69 .69 .69 .69 .67 .6415.00
.53 .51.56.58.59 .59 .59 .5916.00 .59 .59

.50 .49 .47.50.50 .50 .50.50 .50 .5017.00
.40.40 .40.40.40.44 .42 .41 .40 .4018.00
.38.40 .40.40.40 .40 .40 .40 .40 .4019.00
.30.30.30.30.30 .'30 .30.35 .32 .3120.00
.30.30 .30.30.30 .30 .30 .30 .30 .3021.00
.30.30 .30.30.30 .30 .30 .30 .3022.00 .30

JOB 1 PASS 8 
PAGE 6

’20 XEQ 02*23-98 14:15 
REV PC 09/83(.2) EXISTING CONDITIONS STORMNATER MANAGEMENT ANALYSIS !!

.28.30 .30.30.30 .30.30 .3023.00 DISCHG 
24.00 DISCHG

.30.30
.00.01.02.13 .03.20 .07.25

.00 CFS1.50 ACRE-FEET; BASEFLON =18.13 CFS-HRS,RUNOFF VOLUME ABOVE BASEFLON = 5.62 NATERSHED INCHES

RECORD IDECOTIVE CONTROL OPERATION ENDJOB

JOB 1 SUMMARY 
PAGE 7

20 XEQ 02-23-98 14:15 
REV PC 09/83(.2) EXISTING CONDITIONS STORMNATER MANAGEMENT ANALYSIS !!

MMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR{*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH 
A QUESTION MARK(?) INDICATES A HYDROGRAPH NITH PEAK AS LAST POINT.)

PEAK DISCHARGECTION/
RUCTURE

STANDARD 
CONTROL DRAINAGE TABLE 

OPERATION AREA f 
(SQ MI)

PRECIPITATIONARTEC MAIN
MOIST TIME ...
COND INCREM BEGIN

RAIN
■..................  RUNOFF
AMOUNT DURATION AMOUNT 
(IN) (HR) (IN)

ELEVATION TIME RATE RATE
(FT) (HR) (CFS) (CSM)

ID
(HR) (HR)

ALTERNATE 2 STORM 1



2.62 874.312.13STRUCTURE 1 ROMOFF .002 2 .10 .0 3.60 24.00 1.44

ALTERNATE 2 STORM 2

5.96 1987.812.12STRUCTURE 1 RUNOFF .00 24.00 3.212 .10 .02

ALTERNATE 2 STORM 3

7.57 2524.012.12STRUCTURE 1 RUNOFF .002 2 .10 .0 24.00 4.08

ALTERNATE 2 STORM 4

10.36 3452.112.122 2 .10 .0TRUCTURE 1 RUNOFF .00 8.50 24.00 5.61

ALTERNATE 2 STORM 1

4.75 949.912.112 2 .10 .0 3.60 24.00 1.44TRUCTURE 2 RUNOFF .00

ALTERNATE 2 STORM 2

10.73 2145.712.10TRUCTURE 2 RUNOFF .002 2 .10 .0 24.00 3.21

ALTERNATE 2 STORM 3

13.60 2720.112.10TRUCTURE 2 RUNOFF .002 2 .10 .0 6.80 24.00 4.08

ALTERNATE 2 STORM 4

18.57 3713.312.09TRUCTURE 2 RUNOFF .002 2 .10 .0 8.50 24.00 5.62

JOB 1 SUMMARY 
PAGE 8

R20 XEQ 02-23-98 14:15 
REV PC 09/83{.2) EXISTING CONDITIONS STORMWATER MANAGEMENT ANALYSIS !!

7MMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

SECTION/
TRUCTURE

DRAINAGE
AREA STORM NUMBERS

(SQ MI) 32 4ID 1

STRUCTURE 2 .00

4.75 10.73 13.60 18.57ALTERNATE 2 
TRUCTURE 1

2.62 5.96 7.57 10.36ALTERNATE 2 
'D OF 1 JOBS IN THIS RUN
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******************80-80 LIST OP INPUT DATA FOR TR-20 HYDROLOGY******************

JOB TR20
TITLE 00lDe^wpeo
TITLE MISTING CONDITIONS STORMWATER MANAGEMENT ANALYSIS !! 
3 STROCT 01
8 71.0 0.0 0.0
8 72.0 0.1220.43
8 73.0 0.61 0.266

74.0 0.752 0.429
75.0 0.868 0.609

8 76.0 26.00 0.811
8 77.0 30.00 sP1

0.251 1 1 1
1111 1

9 ENDTBL
6 RONOFF 1 01 1 0.0083
6 RESVOR 2 01 1 2 71.0

ERDATA
7 IRCREM 6
7 COMPOT 7 01 01

ERDCHP 1
7 COMPOT 7 01 01

ERDCMP 1
7 COMPOT 7 01 01

ERDCMP 1
7 COMPOT 7 01 01

ENDJOB 2
3*******************************8HD OF 80-80 LIST********************************

85

0.10
0.00 3.6 1.02 2 02 01

0.00 5.8 1.02 2 02 02

0.00 6.8 1.02 2 02 03

8.5 1.02 2 02 04

RECORD IDEXECUTIVE CONTROL OPERATION IRCREM
MAIN TIME INCREMENT : .10 HOURS

RECORD IDEXECUTIVE CONTROL OPERATION COMPUT
FROM STRUCTURE 1

TO STRUCTURE 1
RAIN DEPTH : 3.60 RAIN DURATION: 1.00 RAIN TABLE NO.: 2 ANT. MOIST. COND: 2 
STORM NO.: 1 MAIN TIME INCREMENT : .10 HOURS

STARTING TIME : .00
ALTERNATE NO.: 2

OPERATION RUNOFF STRUCTURE 1

PEAK ELEVATION!FEET) 
(RUNOFF)

PEAK TIME(HRS) PEAK DISCHARGE(CFS)
12.8812.06

.01 SQ.MI.DRAINAGE AREA :TIME(HRS) TIME INCREMENT : .10 HOURSFIRST HYDROGRAPH POINT : .00 HOURS
.02.02.02.02.00 .01 .01 .01DISCHG

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

.08.07 .07.06.03 .04 .04 .05 .068.00 .03

.17.16.13 .15.09 .12 .129.00 .10 .11

.43.34 .38.30.21 .24 .2710.00 .17 .18 .20
2.81 4.20 7.83
1.62 1.49 1.35

1.38.65 .84.48 .53 .60 .7411.00
1.873.03 2.2412.11 12.39 7.65

1.14 1.04
4.4912.00

.69.76 .72.82.92 .87.9813.00 1.22

.46.48 .47.51.54.59 .56.66 .64 .6114.00

.39.39.39.40.43 .41.46 .46 .46 .4515.00

.33.34.36.38.39 .39 .39.39 .3916.00 .39

.31.33.33.33.33.33 .33.33 .33 .3317.00
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§ jLjL |r Development Management

101-E Mounts Bay Road, P.O. Box 8784, Williamsburg, Virginia 23187-8784 
(757) 253-6671 Fax: (757) 253-6850

MS
E-mail: devtman@james-city.va.us

2E Countv Engineer
Code Compliance 
(757) 253-6626 
codecomp@j ames-city.va.us

(757) 253-6678Environmental Division 
(757) 253-6670 
environ@james-city.va.us

Planning
(757) 253-6685
planning@james-city.va.us

Integrated Pest Management
(757) 253-2620

July 17, 2000

HIS Land Surveying, Inc. 
P.O. Box 100
Providence Forge, Va. 23140 
Attn: Mr. Dean E. Raynes

f/l £

Oak Tree Office Park & Airtight Self Storage (Plan No. SP-21-99) 
Ironbound Road
Stormwater Management/BMP Facility

Re:

Dear Mr. Raynes:

thThe Environmental Division has reviewed a record drawing as submitted to our office on June 5 
for the above referenced project. The record drawing dated July 10th 1999 provides as-built information 
for a stormwater management/BMP detention facility located in the northeast comer of the site and a 
portion of its associated onsite storm drainage system.

Based on our review of the drawing and a concurrent field observation, the following items must 
be addressed prior to release of the developer’s surety instrument for the stormwater management/BMP 
facility:

In accordance with Sheet 4, Note # 18 of the approved plan, construction certification for the 
BMP is required and was not provided.

1.

2. Add the concrete emergency spillway and dam profile from Sheet 5 of the approved plan, 
annotated as necessary, to the record drawing. These details show important information relative 
to the facility.

Show the following additional information on the record drawing: low flow orifice size and trash 
rack type; location of the riser; riser size; riser crest elevation; emergency spillway dimensions 
and crest elevation; spot elevations along the top of dam (berm) perimeter at sufficient intervals; 
invert out, slope and length of the outlet barrel; and construction data for the primary inflow 
storm drain located southwest of the riser including size, length, slope and invert elevations.
Also show spot elevations in the pond bottom to show if positive drainage to the riser exists.

3.

Identify the type, location and invert elevation of the last access structure connected to the 
primary storm drain which flows into the BMP. The approved plan shows a MH-1 structure.

4.



V

5. Note 3 on Sheet 5 of the approved plan states that after construction is complete, the basin will be 
cleaned out of sediment and the bottom will be leveled. Based on our field observation, standing 
water 6 to 12 inches deep was present in the bottom of the facility. Since this facility is intended 
to function as a dry detention basin, this is indicative of sediment or debris accumulations around 
the low flow (water quality) orifice. The orifice for this structure is a 4 inch size circular opening 
with a upstream cage-type trash rack. Sediment and debris must be removed and the low flow 
orifice unrestricted and fully operational prior to approval.

The dewatering orifice was still present on the riser. It was our understanding that this feature 
was only provided to operate during the temporary sediment basin mode. Based on the approved 
pond hydraulics and routings (Mitchell Wilson Assoc, dated 5-4-98), the 4 inch low flow orifice, 
30 inch diameter riser and 24 inch diameter outlet barrel are the only controls provided on the 
principal flow control structure. Therefore, it appears the dewatering orifice requires removal for 
formal conversion from a temporary sediment basin mode to permanent SWM/BMP mode.

6.

The outlet barrel was exposed just downstream of the riser section and prior to the inside pond 
embankment toe. The outlet barrel should be protected with soil covering or berming to the 
greatest extent possible.

7.

8. There is a considerable amount of large construction debris present in the pond’s bottom area. 
Debris observed included broken pipe sections, tree branches, large chunks of concrete and soil 
piles. All debris requires removal prior to final approval and surety release.

Vegetation on bare soil areas present on the graded side slopes and embankment needs re
established. Slope erosion was evident between near the building located southwest of the riser.

9.

Some concern is forwarded pertaining to an outdoor, above-ground fuel storage tank located 
along north side of the building nearest to the BMP. Coordination with the owner is requested to 
relocate this feature, if temporary, or if permanent, provide for pollution prevention measures 
such as containment dikes, etc. around the feature to avoid accidental spills to the BMP.

10.

A professional seal and signature is required on the record drawing(s).11.

Please contact me at 757-253-6639 if you have any further comments or questions relative to 
record drawing or construction certification requirements for this project or facility.

Sincerely,

Scott J. Thqri 
Civil Engi^ej 
Environmental Division

f, P.E.

G:\SWMProg\AsBuilts\SP-21-99.cert
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Civil Engineers & Land Surveyors
P.O. Box 1269 

West Point, Virginia 23181 
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tPMr. Scott J. Thomas, P.E.

James City County 
Environmental Division 
P.O. Box 8784
Williamsburg, Virginia 23187-8784

<3

€c>

Dear Mr. Thomas:

Engineer’s Certification, Stormwater Management BMP Facility Oak Tree Office Park and 
Airtight Self Storage, James City County, Virginia

RE:

In accordance with a request from Wayne Brady, the following is provided for your information: 

Engineer’s Certification

Based on a site visit conducted on August 1, 2000 and based on the information provided by Wayne 
Brady (project owner) including:

► Construction plan entitled Oak Tree Office Park and Airtight Self Storage, prepared by H.I.S. 
Land Surveying, dated 2/24/98 and revised through 6/25/98;

► As-built survey entitled As-Built Survey SWM\BMP on property known as Oak Tree Office 
Park and Airtight Self-Storage, prepared by H.I.S. Land Surveying, dated 7/10/99; and a 
subsequent as-built survey prepared by H.I.S. Land Surveying, dated 1/02/2001; and

► Field Density Test - Nuclear Method ASTM D-2922 log (single test no. 3) location only 
specified as BMP Pond.

The stormwater management detention facility appears to have been constructed in general 
conformance with the approved plan dated 2/24/98 and revised through 6/25/98, to the best of my 
knowledge, judgement and belief. It appears based on the as-built survey dated 1/02/2001, that many 
of the items indicated in your letter dated July 17, 2000 to H.I.S. Land Surveying, Inc. (copy attached) 
have been adequately addressed, and that guarantees and performance sureties being held by the County 
for the completion of the stormwater management facility construction could be released.

Please contact me if you have any questions or need additional information relative to the Oak Tree 
Office Park stormwater management facility. Attached are four (4) copies of the as-built survey dated 
1/02/2001 referenced above for your records.
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Mr. Scott J. Thomas, P.E. 
Page 2
February 7, 2001

Sincerely,

Jonathan Blair Wilson, P.E. £Q
Sew".President

NATHAM 3LA1S W11SSIJ 

NO. 013961 
Z'7'0/
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Wayne Brady r'.cc.
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HIS Land Surveying, Inc, 
P.O. Box 100
Providence Forge, Ya. 23140 
Attn: Mr. Dean E. Raynes
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' iXXimOak Tree Office Park &. Aimght Self Storage (Plan No. SP-21-99) 
Ironbound Road
Stormwater Management/BMP Facility

Re:

M
1 AMz!

Mi

H7 jrTi,v:* - 4 . PK .'A

A)A/
\j

Dear Mr. Raynes:

The Environmental Division has reviewed 3 record drawing as submitted to our office on June 5th ; t 
for the above.referenced project. The record drawing dated July 10'1* 1999 provides as-built information 
for a stormwater management/BMP detention facility located in the northeast comer of the site and a 
portion of its associated onsite storm drainage system.

Based on our review of the drawing and a concurrent field observation, the following items must 
be addressed prior to release of the developer’s surety instrument\for the stormwater management/BMP 
facility: '

s
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In accordance with Sheet 4, Note # 18 of the approved pla^onstructionjj^e^ca^ 
BMP is required and was not provided'

H i;v
1.

iS 1% :P
■ VfJ“ V2. Add the concrete emergency spillw

annotated as necessary, to the record drawing; These details show^important information relative j ; 
to the facility.

and dam profile from Sheet 5 of the approved plani

\ff $ %»* D ,
7.

X/ -------- -------v X XX ^
Show the following additional inforirtfelton on the record drawing: low flow orifice size and trash : 
rack type; location of the riser; riser size; riser crest elevation; emer
and crest elevation; spot elevations along the top of dam (beiTiffperimeter at sufficient intervals; 
invert out, slope and length of the outkLbarrel; and construction data for the primary inflow' 
storm drain located southwest of thenserjncludirtg size, length, slope and invert elevations.
Also show spot elevations in.^ft4a»i^6ottctf^show if positive drainage to the riser exists.

■» ft. ■4b
t !

3. |
■;H:i

;4i

spillway dimensions c
%'V

1

it

1
t. %m

^♦1»
iay■ Xb. 3 

li-VriN*4. Identify the type, location and invert elevation of the last access structure connected to the 
primary-' storm drain which flows into the BMP. The approved plan shows a MH-1 structure. 1ax-..7

Jt■i- '.xtm.I' x t
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U5. Note 3 on Sheet 5 of the approved plan states that after construction is complete* the basin will beM 

cleaned out of sediment and the bottom will be leveled. Based on our field observation, standing 
g. water 6 to 12 inches deep was present'in the bottom of the facility. Since this facility is intended jAIr! 

to function as a dry detention basin, this is indicative of sediment or debris accumulations around 
the low flow (water quality) orifice. The orifice for this structure is a 4 inch size circular opening 
with a upstream cage-type trash rack. Sediment and debris must be removed and the low flow 
orifice unrestricted ar.d fully operational prior to approval.

The dewatering orifice was still present on the riser. It was our understanding that this feature 
was only provided to operate during the temporary' sediment basin mode. Based on the approved "A; 
pond hydraulics and routings (Mitchell Wilson Assoc, dated 5-4-98), the 4 inch low flow orifice,
30 inch diameter riser and 24 inch diameter outlet barrel are the only controls provided on the 
principal flow control structure. Therefore, it appears the dewatering orifice requires removal for 
formal conversion from a temporary sediment basin mode to permanent SWM/BMP mode.

Tire outlet barrel was exposed just downstream of the riser section and prior to the inside pond . 
embankment toe, The outlet barrel should be protected with soil covering or berming to the ; 
greatest extent possible.

There is a considerable amount of large construction debris present in the pond’s bottom area.
^ Debris observed included broken pipe sections, tree branches, large chunks of concrete and soil 

piles. All debris requires removal prior to final approval arid surety release.
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sVegetation on bare soil areas present on the graded side slopes and embankment needs re
established. Slope erosion was evident between near the building located southwest of the riser.

Some concern is fonvarded pertaining to an outdoor, above-ground fuel storage tank located 
along north side of the building nearest to the BMP, Coordination with the owner is requested to 
relocate this feature, if temporary, or if permanent, provide for pollution prevention measures " 
such as contairynent dikes,"etc. around the feature to avoid accidental spills to the BMP.

A professional seal and signature is required on the record drawing(s).

Please contact me at 757-253-6639 if you have any further comments or questions relative to 
record drawing or construction certification requirements for this project or facility.
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Scott J. Thom;
Civil Engi^eei 
Environmental Division
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Jamestown Construction Company, LLC 

2501 Manion Drive 
Williamsburg. VA23185 

(757) 220-1193

3\■>UL 1993
r?\Is

RECEIVEDlC^
PUMS DEPARTMENT\cO

'}

\sS ’ J1 Vr- o£
July 17, 1998 
James City County 
PauJHolf . -

Dear Mr. Holt,

I am requesting a change in the storm sewer pipe from R.C.P. to Pro-Link S.T., 
size and roughness coefficient to remain the same.

£rr\Oo'th "H

fzomSincerely, X)6L
for0 -

■n firWayne Brady 
President fJA05

V t
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PERATION RESVOR STRUCTURE 1

*.* WARNING-NO PEAK FOUND, MAXIMUM DISCHARGE .81 CFS.

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVA
ON(FEET)

13.60 74.5.81

IME(HRS) 
HOURS 

8.00

FIRST HYDROGRAPH POINT 
DRAINAGE AREA 

DISCHG

.00 HOURS TIME INCREMENT
.01 SQ.MI.

.00 .01.00 .01.00 .01
.01 .01 .01 .01

8.00
71.02

9.00

71.02ELEV
71.03

DISCHG

71.00
71.03

71.00
71.03

71.01 71.0271.00

.03.02 .03.02 .02.02
.03 .03 .04 .04

R20 XEQ 02-23-98 07:41
JOB 1 PASS 1

EXISTING CONDITIONS STORMWATER MANAGEMENT ANALYS 
PAGE 1

REV PC 09/83(.2)
i i

71.079.00
71.07

10.00

71.0671.05ELEV
71.08

DISCHG

71.04
71.09

71.04
71.10

71.05

.07.06.06.05 .05 .05
.07 .08 .09 .10

71.1671.1510.00
71.17

11.00

71.1371.11
71.21

71.12ELEV
71.19

DISCHG

71.11
71.23

.18.16.15.11 .12 .13
.21 .26 .35 .46

71.4271.3871.3411.00
71.48

12.00

71.25
71.82

71.28
72.17

71.31ELEV
71.61

DISCHG .79.78.76.73.56 .66
.79 .80 .80 .81

74.3074.2174.0773.8112.00
74.35

13.00

72.72
74.43

73.34
74.46

ELEV
74.40

DISCHG .81.81.81.81.81 .81
.81 .81 .81 .81

74.5374.5374.5274.5113.00
74.53

14.00

74.48
74.53

74.50
74.52

ELEV
74.53

DISCHG .81.81.81.81.81 .81
.81 .80 .80.80

74.4774.4874.4974.5014.00
74.46

15.00

74.52
74.43

74.51
74.41

ELEV
74.44

DISCHG .79.79.79.79.80 .80
.78.79 .78.78

74.3274.3374.3574.3715.00
74.30

16.00

74.40
74.26

74.38
74.25

ELEV
74.28

DISCHG .77.77.77.77.78.78
.76.76.77 .76

74.1474.1674.1874.1974.21
74.07

16.00
74.12

17.00

74.23
74.09

ELEV
74.11

DISCHG .74.75.75.75.76 .76
.73,74 .74 .74

73.9573.9773.9974.0174.03
73.86

74.05
73.88

17.00
73.93

ELEV
73.90
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WATER WORKS SUPPLY CO., INC.
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The new standard in drainage pipe c
1970's and 198Q‘s, ADS single wall 
pipe became the preferred product for and other engineered construction, 
agricultural, mining, turf/recreation, 
and residential drainage markets.

The hydraulic capabilities of the 
product were significantly improved 
in 1987 when ADS introduced N-12® 
smooth interior pipe for storm and

sanitary sewers, highways, airports,Every day for more than 30 years, 
Advanced Drainage Systems corru
gated high density polyethylene 
HOPE pipe has been building Its rep
utation for economy, durability, and 
superior performance in gravity-tlow 
drainage applications. During the

ADS extended Its capabilities in these 
markets with the 1994 introduction of 
N-12® HC large diameter pipe.

' Named for its excellent Manning's "n 
rating of 0.012, N-12 was the first 
HDPE drainage pipe to combine an 
annular corrugated exterior for 
strength with a smooth inner wall for 
maximum flqw capacity. Through 
extensive field and university testing 
ADS engineers were able to refine 
the corrugated wall design for suc
cessfully larger diameters without 
compromising the pipe's excellent 
strength-to-welght ratio. Its perfor
mance and economy have led to 
rapid acceptance by contractors and 
Official approval by most state and 
municipal specifying agencies.

12 {4“-36")

rur P,” r p

*0

f C
N-12 HC (42"& 48")•u‘, s''
Soon after the introduction of N-12, 
ADS engineers began a major pro
gram to develop an alternative wall 
profile that would provide the 
strength, stiffness, and production 
efficiencies required in pipe diameters 
above 36". An 0-year development 
and testing program produced a revo
lutionary pipe design called N-12 HC. 
The product features smooth inner 
and outer walls, and a unique "honey
comb" wall section using closely 
spaced circular ribs that brace the 
pipe circumferentially for added ring 
stiffness and structural strength. Soil 
loading tests at Utah State University 
indicate that N-12 HC may have the 
mast stable wall profile ever manufac
tured for large diameter flexible pipe.

, ' v * >$>V r v/

f
Applications
N-12 meets the requirements tor 
Type S pipe under AASHTO M 294, 
and N-12 HC qualifies as Type D pipe 
under AASHTO MP6. Both products 
can be specified for culverts, cross 
drains, storm sewers, landfills, and 
other public and private construction

- +
C

N-12 HC's Innovative "honeycomb‘ wall section 
draws on tho structural strengths o1 the circle 
the Irbeam, and the classic arch

|
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Technology creates a 

• superior pipe material
labor and equipment requirements 
are reduced, with a corresponding 
reduction In the potential risk of injury.

Gone are the days when plastic pipe 
was specified only for cost reasons. 
Advances in polymer science and 
structural design have created a 
product that actually outperforms 
and outlasts concrete and metal 
pipe while maintaining Its installed 
cost advantage. By any measure, 
ADS N-12 and N-12 HC compare 
favorably to conventional materials.

Hydraulic efficiency
The smooth Interior of N-12 and N- 
12 HC pipe provides superior flow 
characteristics. It has a tested 
Manning’s V' value of 0.012, which is 
slightly better than that of concrete 
and substantially better than the 
0.024 value for corrugated metal 
pipe. This makes N-12 and N-12 HC 
preferred for drainage protects where 
flow volumes can fluctuate rapidly.

Fast installation
Long 20-foot lengths mean fewer 
joints,- Soil or water tight connections 
are quick and easy with either stan
dard split couplers or gasketed bell- 
and-spigot couplers. The pipe cuts 
easily and does not need to be 
beveled (or Joining. Contractors 
report installation rates of 800 feat 
per day of 15"-18" pipe, and 400 feet 
per day of 48“ pipe.

Structural Strength
As a flexible conduit, HOPE pipe with
stands vertical pressure by transfer
ring most of the load to the surround- 
ingsoil. N-12 and N-12 HC will sup
port H-20 live loads with 12" minimum 
cover and E-80 loads under 24" 
cover. Maximum cover will vary with 
design conditions, but can usually 
extend from 30 to 50 feet. In con
trolled tests, N-12 has performed well 
at fill heights of more than 100 feet, 
and N-12 HC has withstood soil pres
sures equivalent to 180 feet of cover 
before significant deformation 
occurred.

Light weight
HOPE pipe is up to 30 times lighter 
than concrete pipe, making It far easi
er to transport and handle. On-slte

How HDPE stacks up 

against the competition:
■ N-12 & N-12 HC ■ Reinforced Concrete □ Corrugated Steel

3.50.0240.025
3.0
2.50.020Durability 2.0

throws 1.5High density polyethylene is an 
extremely tough material that can 
easily withstand the normal impacts 
involved in shipping and installation.
It is highly resistant to chemical attack 
and is unaffected by soils or effluents 
with pH ranges from 1 to 14.
HOPE'S ductility and molecular struc
ture result in excellent resistance to 
abrasion. Polyethylene pipe shows 
less than 20% of the material loss of 
concrete pipe in abrasive environ
ments, and is often specified for 
harsh mine slurries and as a slip liner 
for deteriorated metal culverts.

0.012 10“ 0.011nt .li&H-'SMO0.010 —APSN0.5
0

0.005 200.000 400,000 800,000
Number of Load Cycles

Abrasion Resistance
(Material Loss Rate in Mils)

Hydraulic Efficiency
(Manning's "n")

80 yrs.14 ----TS yr*.—78 yr*.
14 II

1

II80 yrs.e
7 40 yr*.'

40 yrs.e

20 yrs.
1

Anticipated Service Ufa
"CSP lequnee protective coaling

Corrosion Resistance
(Recommended pH Range)
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The lowest installed cost of 

any drainage pipe c
All molded couplers are designed to 
permit up to 3° of directional deflec
tion with no loss of joint integrity or 
flow capacity. This allows the pipe to 
be laid on a curvilinear track when 
necessary to avoid underground 
obstacles or to parallel curves In 
roadways and ramps.

Instollatlon
recommendations
Proper installation is perhaps the 
major determinant of long-term per
formance of any drainage pipe, and 
the basic procedures and precautions 
for corrugated polyethylene are In fact 
quite similar to those for concrete and 
metal pipe.

N-12 and N-12 HC are flexible con
duits which transfer live and dead 
loads to the surrounding soil. Particu
lar care is therefore required In bed
ding, backfilling and compaction, and 
in the selection of backfill material.

Class I, II, or III soils may be used for 
backfill, and should be compacted to 
at least 90% Standard Proctor Density. 
Complete instructions for underground 
installation of thermoplastic drainage 
pipe are contained in ASTM D 2321.

The material cost of HDPE is ex
tremely competitive with concrete and 
corrugated metal. When Installation 
costs are factored in, the savings 
really start to multiply.

• Polyethylene's light weight cuts 
shipping charges. More pipe per 
truck means fewer delivery loads,

• Fewer people arB needed for on-site 
unloading and handling.

■ Heavy equipment requirements are 
reduced.

• 20-foot lengths are easy to handle 
and require fewer joints.

A recent survey of state Departments 
of Transportation revealed that reduc
tions in installed cost for HDPE pipe 
were 12 to 38 percent compared to 
concrete, and 5 to 2B percent vs, cor
rugated steal.

prene gasket, is available to pre
vent infiltration of fine or sandy 
soils.

2. Pro Link™ molded HDPE 
couplers are another source of 
installation savings. Just align the 
pipe sections, lubricate the spigot, 
and push together. Bell/bell cou
plers are offered in 12" through 24" 
diameters, and single bell styles 
arB factory welded to 30" through 
48" pipe. Two levels ol Joint secu
rity are available:

• Pro Link ST™ provides a soil tight 
joint for normal storm sewer/culvert 
applications.

■ Pro Link WT™ is an ASTM D 
3212 pressure-tasted coupler that 
insures water tight connections 
when required by high water tables 
or environmental considerations.

(
3, Series 35 thermo-molded PVC 

sanitary fittings include couplers, 
tees, wyea, elbows, caps and 
adaptors. Each Is fitted with an 0- 
ring seal and will connect not only 
corrugated HDPE pipe, but also 
PVC, concrete and other materials.

A choice of joining systems
/. Hinged split couplers and fabri

cated fittings provide cost effec
tive connections for normal 
drainage Installations. A split pre
mium coupler, with Internal neo-

Water- or Soil-Tight Joints
Pro Link*Molded HDPE Couplers Series 35 Molded PVC 

Sanltery Fittings
Spilt Couplers and 
Fabricated Fittings

A
Bell/Bell
Coupler
(12“-24M)

‘Ul

1
Integral Coupler (30'’-48")

Fdctdty woldod bolt caupfar Factory QB8*8P*)Gi

/i

nfni
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4eSpecifications

Pipe StiffnessFlow Capacity
Minimum Pipe St Iff nee* (pel)Pipe Diameter200 r

i
4", 5“, B" 50■D I ____C 150□ 5010‘a<n 12“ 50

100 pipe 4215‘t
W»"tantr 18' 40,o

q 50
3424"o I

30' 28I
0 2236'0 1 0 2 0.3 0 4 0.5

42“ 19Slope
1748'

Weight Comparison hi-icing’s "n" for Design
Pounds per Foot

Corrugated
Steal

N-12& 
N-12 HC

Std. Corrugated 
HOPE Pips

Pipe Ole. N-12/N-12 HC Concrete Corrugeted Steel
ConcretePipe Die.

10" 2.0 50 9.0 .022—.026,018 .011—,0154"—15" .010—.012
12" 3.2 79 10.5

,022—.02615" 4.6 103 15"—46" .010—.012 .020 .011—.01612.9
16" 6.4 15.0131
24" 11.5 217 10.4
30" 15.4 364 30.4
30" 19.1 524 36.0

26.5 05042" 57 0 Applicable Standards48" 32.0 7B0 05,0

AA8HT0 M 284, Standard Specification lor Corrugated 
Polyethylene Pips

AASHTO MP8, Standard Specification tor Corrugated Polyethylene 
Pipe, 1050 and 1200 mm Diameter (42" and 48")

ASTM F 007, Standard Specification for Large Diameter Corrugated 
Polyethylene Pipe and Fittings

ASTM □ 2321. Standard Practice for Underground Installation of 
Thermoplastic Pipe for Sewers end Other Gravity Flow Application

Height of Cover
i Minimum Cover:

H-20 loads: 12" E-Q0 loads- 24"

Maximum Cover: Typically 50-00 feet but will vary 
depending on application and engineering design

1

Notes:
1. Cover heights ere maaeured tram tne top 01 the pipe.
2. Calculations baaed on load factor design per AASHTO procedures. 
3 Assume soil density ol 100 lbs feu ft
4. Backlllt compacted to BOAi density per AAGHTO T-99.
5. H a hydra-hammer ta used for compaction, at lead 48" of cover 

must be provrdad
t

I
I
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101-E Mounts Bay Road, P.O. Box 8784, Williamsburg, Virginia 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-mail: devtman@james-city.va.us

County Engineer 
(757) 253-6678 
Integrated Pest Management 
(757) 253-2620

Code Compliance 
(757) 253-6626 
codecomp@james-city.va.us
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(757) 253-6670 
envuron@james-city.va. us

Planning
(757) 253-6685
planning@james-city.va.us

July 17, 2000

HIS Land Surveying, Inc. 
P.O. Box 100
Providence Forge, Va. 23140 
Attn: Mr. Dean E. Raynes

o?t>

Oak Tree Office Park & Airtight Self Storage (Plan No. SP-21-99) 
Ironbound Road
Stormwater Management/BMP Facility

Re:

Dear Mr. Raynes:

The Environmental Division has reviewed a record drawing as submitted to our office on June 5th 
for the above referenced project. The record drawing dated July 10th 1999 provides as-built information 
for a stormwater management/BMP detention facility located in the northeast comer of the site §nd a 
portion of its associated onsite storm drainage system.

Based on our review of the drawing and a concurrent field observation, the following items must 
be addressed prior to release of the developer’s surety instrument for the stormwater management/BMP 
facility:

j(.op In accordance with Sheet 4, Note # 18 of the approved plan, construction certification for the 
BMP is required and was not provided.

2.yf Add the concrete emergency spillway and dam profile from Sheet 5 of the approved plan,
annotated as necessary, to the record drawing. These details show important information relative 
to the facility.

Show the following additional, information on the record drawing: low flow orificesjzd'tm^ trash 
rack type; location of the^er; riser riser crga’felevaticjjK- emergency spiljyydy dimensions 
and crest election; spot elevations along the top of dam^erm) perimeter at sufficient intervals; 
invert out, slope and length o^tja^outlet barrel; and construction data for the primary inflow 
storm drain located southwest of the riser^inpfuding size, length, slope and invprfelevations.
Also show spot elevations in the pond bottom to show if positive drainag^Jzfthe riser exists.

3.

Identify the type, location and invert elevation of the last access structirce connected to the 
primary storm drain which flows into the BMP. The approved planvsjrows a MH-1 structure.

4.



*■4

/
/♦

5. 'Note 3 on Sheet 5 of the approved plan states that after construction is complete, the basin will be 
cleaned out of sediment and the bottom will be leveled. Based on our field observation, standing 
water 6 to 12 inches deep was present in the bottom of the facility. Since this facility is intended 
to function as a dry detention basin, this is indicative of sediment or debris accumulations around 
the low flow (water quality) orifice. The orifice for this structure is a 4 inch size circular opening 
with a upstream cage-type trash rack. Sediment and debris must be removed and the low flow 

•ifice unrestricted and fully operational prior to approval.

<9P

/ The dewatering orifice was still present on the riser. It was our understanding that this feature 
N' was only provided to operate during the temporary sediment basin mode. Based on the approved 

\JY pond hydraulics and routings (Mitchell Wilson Assoc, dated 5-4-98), the 4 inch low flow orifice, 
30 inch diameter riser and 24 inch diameter outlet barrel are the only controls provided on the 
principal flow control structure. Therefore, it appears the dewatering orifice requires removal for 
formal conversion from a temporary sediment basin mode to permanent SWM/BMP mode.

6.

r'flr'K
7. \jf The outlet barrel was exposed just downstream of the riser section and prior to the inside pond 

A Vi/ embankment toe. The outlet barrel should be protected with soil covering or berming to the 
'i~eatest extent possible.

There is a considerable amount of large construction debris present in the pond’s bottom area.
/ Debris observed included broken pipe sections, tree branches, large chunks of concrete and soil 

files. All debris requires removal prior to final approval and surety release.

V/ Vegetation on bare soil areas present on the graded side slopes and embankment needs re- 
^jj^/established. Slope erosion was evident between near the building located southwest of die riser.

Some concern is forwarded pertaining to an outdoor, above-ground fuel storage tank located 
along north side of the building nearest to the BMP. Coordination with the owner is requested to 

All/ relocate this feature, if temporary, or if permanent, provide for pollution prevention measures 
such as containment dikes, etc. around the feature to avoid accidental spills to the BMP.

9.

10.

A professional seal and signature is required on the record drawing(s).1..

Please contact me at 757-253-6639 if you have any further comments or questions relative to 
record drawing or construction certification requirements for this project or facility.

ft,
Sincerely,

r if:
/

Scott J. Thoh 
Civil Engine) 
Environmental Division

f, P.E.

G:\SWMProg\AsBuilts\SP-21 -99.cert
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CTRL STRUC DESC ACCMPMAINTENANCE PLAN NoWATERSHED MC

CTRL STRUC SIZE inches 30SITE AREA acre 5.674BMP ID NO 035

OTLT BARRL DESC ACCMPPLAN NO SP-21-99 LAND USE Gen Business
(47-1 )(1 -26) OTLT BARRL SIZE inch 24TAX PARCEL old BMP TYP Dry Detention

PIN NO 4710100026 JCC BMP CODE
CONSTRUCTION DATE 8/1/1998 6 EMERG SPILLWAYPOINT VALUE Yes
PROJECT NAME Oak Tree Office Park

DESIGN HW ELEV 77.03
3356 Ironbound RoadFACILITY LOCATION NoPERM POOL ELEV

SVC DRAIN AREA acres 3.11CITY-STATE Williamsburg, Va. 23188 2-YR OUTFLOW cfs 1.00!
Jeanette Brady Descendents TrustCURRENT OWNER 10-YR OUTFLOW cfs 13.00

OWNER ADDRESS REC DRAWING Yes2501 Manion Drive

SERVICE AREA DESCRI 3 Office & 3 Mini-Stor BldgsOWNER ADDRESS 2

CONSTR CERTICITY-STATE-ZIP CODE Williamsburg, Va. 23185 IMPERVAREA acres 3 No

UT of Mill CreekRECV STREAM(757) 253-9090OWNER PHONE
EXT DET-WQ-CTRL 
WTR QUAL VOL acre-ft

Yes LAST INSP DATE 3/9/2001MAINT AGREEMENT Yes

INTERNAL RATING 3EMERG ACTION PLAN No CHAN PROT CTRL 
CHAN PROT VOL acre-ft

No MISC/COMMENTS 
Five Forks Area. Small dia 
orif left in place unopen.fG*lu4BMP dewatering

SW/FLOOD CONTROL Yes
GEOTECH REPORT Noitur
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JAMES CITY COUNTY GOBE COMPLIANCE CHECKLIST

I. EROSION AND SEDIMENT CONTROL PLAN
/ ~ ok

A. Site Plan
Nh • not* «^ip ii'c«-0-L.

Vicinity Map - A small map locating the site in relation to the surrounding 
area. Include any landmarks which might assist in locating the site.

Indicate North - The direction of north in relation to the site.

Limits of Clearing and Grading - Areas which are to be cleared and graded.
N-e.-ecL tta sWwvo ^ .

Limits of Cut and Fill Slopes - rutted. 1& slvruj fuJU e*TUv*J?
c«*~\■'v*'-5tr fcH,

Areas and Amount of Disturbance (in acres or square feet).

Existing Contours - The existing contours of the site at no more than 5-foot 
intervals.

Final Contours - Changes to the existing contours, including final drainage 
patterns at no more than 2 foot intervals. - +t> l cJb^X *y^rt oftK

OjrA ? kiTW K«V0 -AiAil *f- Ce^kruu^jO 7Lii. bdcJL St( Cwhfuvt

Existing and Proposed Spot Elevations - To supplement existing contour 
information. Proposed spot elevations may replace final contours in some 
instances.

/

Existing Vegetation - The existing tree lines, grassed areas, or unique 
vegetation, s k&vo V>'m. **- -t*» tu. c.Lu*^to( - $ct ^5

/ Soils - The boundaries of different soil types.

Environmental Inventory - In accordance with Chesapeake Bay Ordinance, 
Sect. (£ 
agency:

For wetlands, include documentation from approving10B.
25-

Existing and Proposed Drainage Patterns - The dividing lines and the 
direction of flow for the different drainage areas. Include the size (acreage) 
of each drainage area. N-ted a.

a,—A p* °f>os-e A dt •
100 Year Floodplain Limits.

5 kcn/_><5tAU_eV t-V\

Set C’I l%>.MCoh
HA

? Professional Seal - Signed upon approval of plan. I a a. ITT - A or
33X-3 Su/uajor?

Critical Erosion Areas - Areas with potentially serious erosion problems.
(See VESCH, Chapter 6 for criteria.) A^Ce. S-fc-nj) y iroaGL Cl

Page 1



z Site Development - Show all improvements such as buildings, parking lots, 
access roads, utility construction, etc.

Location of Practices - The locations of erosion and sediment controls, tree 
protection, and stormwater management practices used on the site. Use the 
standard symbols and abbreviations in Chapter 3 of the 1992 edition of the 
Virginia Erosion and Sediment Control Handbook, see cio-iz

Temporary Stockpile Areas - Staging and equipment storage areas.

Off-site Areas - Identify any off-site land-disturbing activities (e.g., borrow 
sites, waste areas, etc.). Show location of erosion controls. (Is there 
sufficient information to assure adequate protection and stabilization?)

Sediment Basin Design Data Sheet - Submitted along with cross-section 
through embankment for all basins. ScC-

Detail Drawings - Any structural practices used that are not referenced to the 
E&S handbook or local handbooks should be explained and illustrated with 
detailed drawings. Also include standard detail along with site specific 
details required to construct measures such as sediment traps, outlet 
protection, etc. See * it

/ Maintenance - A schedule of regular inspections and repair of erosion and 
sediment control structures should be set forth. C mcAwZuA s-KJL

Trench Dewatering - Details and specifications (per VESCH).

Standard County Erosion and Sediment Control Notes tLaX/Cd. nfitio
d^Axd. Hhh7 - X * 3

Phasing Plan - (if required)A/A

Construction Sequence - (if required) Generally supplied by contractor prior 
to preconstruction conference. * IH

B. Narrative Plan (if required)

/ Project Description - Briefly describes the nature and purpose of the land- 
disturbing activity, and the areas (acres) to be disturbed.

Z Existing Site Conditions - A description of the existing topography, 
vegetation, and drainage.

Page 2



Calculations - Detailed calculations for design of temporary sediment basins 
and traps permanent diversion, channels, outfall protection, etc. Include 
calculations for pre- and post-development runoff.

Adjacent Areas - A description of neighboring areas such as streams, lakes, 
residential areas, roads, etc., which might be affected by the land disturbance.

Off-site Areas - Describe any off-site land-disturbing activities that will occur 
(including borrow sites, waste or surplus areas, etc.). Will any other areas be 
disturbed? i^juJ Vd

Soils - A brief description of the soils on the site giving such information as 
soil name, mapping unit, erodibility, permeability, depth, texture, and soil 
structure.

K*V

/

/V4 Critical Areas - A description of areas on the site which have potentially 
serious erosion problems (e.g., steep slopes, channels, wet 
weather/underground springs, etc.).

Erosion and Sediment Control Measures - A description of the methods 
which will be used to control erosion and sedimentation on the site. 
(Controls should meet the specifications in Chapter 3 of the VESCH.)

Permanent Stabilization - A brief description, including specifications, of 
how the site will be stabilized after construction is completed.

1/ Stormwater Runoff Considerations - Describe the strategy to control 
stormwater runoff.

II. STORMWATER MANAGEMENT

A. STORMWATER TREATMENT SYSTEM mP

Drainage Area Map at a maximum scale of 1"=200' showing drainage area 
boundaries for pre- and post-development conditions and pre- and post
development time of concentration flow paths. For multiphased projects, the 
map must include all future phases for the project. St-t U?

Soil Map with site and drainage area outlined.

Receiving Channel and Pipe System Adequacy Determinations.
stormwater must be discharged to an adequate, well-defined receiving 
system.

All

S ft C^W\ 5. (
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Worksheet for BMP Point System to determine need for and type of 
structural BMPs required as well as Natural Open Space BMP points.

Stormwater Detention Basin Design Checklist completed for each structure. 
A +*-<=1 ck_*-4S(.

Conservation Easements required for all Natural Open Space Points claimed 
in BMP Worksheet.

NA Infiltration Device Design. Detail and Specification. Must include results of 
a soil test to verify, a minimum infiltration rate of 0.27 inches per hour at the 
trench location to a depth of 5 feet below the bottom of the trench.

NA Stormwater Management Facility Easements including a 20-foot wide access 
easement and a 15-foot wide maintenance easement from the 100-year storm 
elevation and include the dam and outlet structure.

B. STORMWATER CONVEYANCE SYSTEMS

Drainage Area Map to support the design of all conveyance systems; culverts, 
roadside ditches, storm drain systems, etc.

Culvert Calculations, inlet and outlet control, existing and proposed based on 
10-year storm. l-f la ujr*_c/

Storm Sewer Calculations to include hydraulic grade line, inlet, and spread 
calculations for 10-year storm.

Open Ditch Calculations, lining determined based on 2-year peak velocity 
and capacity based on 10-year peak discharge, existing, and proposed.

A/A Slope Requirements, minimum longitundinal street slope requirement is 
0.75% for grass-lined ditch, 0.5% for paved ditch, and 0.3% for closed (curb 
and gutter) section.

Outlet Protection required for all outfalls in accordance with Chapter 3, 
VESCH. betO-tl-s, cLA:

escpsts.txt
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