
CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

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

LISTED BELOW. 

BMPNUMBER: WC068 

DATE VERIFIED: July 18, 2012 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

LOCATION: WILLIAMSBURG, VIRGINIA 
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Stormwater Division 

MEMORANDUM 

DATE: March 13, 2010 

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

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: WC068 

PIN: 06401 oooo 1 

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

Property Description: 

Site Address: 
Box 23 

Agreements: (in me as ofscan date) N Book or Doc#: 

Comments 

GS Stonehouse Green Land Sub LLC 
Parcel 27 Stonehouse Tract Division of Stonehouse 

@ Williamsburg LLC 

9770 Six Mount Zion Road 

Drawer: 9 

Page: 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

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

Sectjon 1 -Site Informatjopo 

Project Name: 
Structure/BMP Name: 
Project Location: 
BMP Location 
County Plan No.: 

I .a Grange Parkway Extension at Commerce Park 
Attenuation Basin No 1 
Stonehouse Commerce Park 
Station 41 +00 left I .a Grange Parkway 

sp - __82_ - __oo_ 

Project Type: D Residential D Business Tax Map/Parcel No.: (12-1) (01-1) 
D Commercial D Office BMP ID Code (ifknown): 
D Institutional D Industrial Zoning District: PIID-C 
D Public [gl Roadway Land Use: 
D Other Site Area (sf or acres): 

Brief Description of Storm water Management/BMP Facility: Dry Storage Detention Basin 

Nearest Visible Landmark to SWM/BMP Facility: __ Iu.nUJte.,.r_.,_st""alLlte;;....6...,4::t....I.Jocxv'""erp4-"'a""ss.,__ _____________ _ 

Nearest Vertical Ground Control (ifknown): 

0 JCC Geodetic Ground Control 0 USGA 
Station Number or Name: 
Datum or Reference Elevation: 
Control Description: 

D Temporary D Arbitrary D Other 

Control Location from Subject Facility: ________________________ _ 

Page 1 of 16 
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Section 2 Stormwater Management I BMP Facility Construction Information: 

Pre Construction Meeting Held for Construction of SWM/BMP Facility: D Yes D No l:8l Unknown 
Approx. Construction Start Date for SWMIBMP Facility: _____ ..~-IJwmwe;;....2..:JOw0.1.2:..._ ___________ _ 
Facility Monitored by County Representative during Construction: D Yes D No l:8l Unknown 
Name of Site Work Contractor who Constructed Facility: Cantrell Constmction 
Name of Professional Firm Who Routinely Monitored Construction: LandMark Design Group 
Date of Completion for SWMIBMP Facility: ___ _J_J.i:IJanwl.ll:Jau:ry¥--.L..21LO!.l!04:t..._ ________________ _ 
Date of Record Drawing/Construction Certification Submittal: ____ 01L2'-1./...LllL6/LL0""4'--------------

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

Sectjon 3 Ownerffiesjgoer/Contractor Jnformatiow 

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

Name: Stonehouse, Inc 
Mailing Address: P 0 Box 311 

West Point, VA 23181 
Business Phone: 804-843-3300 Fax: 804-843-4487 
Contact Person: Steve Campitell Title: __________ _ 

~- t'IJ,. fJ~ 'I }( /0') 
Design Professional: (Note: Professional Engineer or Certified Land Surveyor responsible for the design and 

preparation of plans and specifications for the Stormwater Management I BMP facility.) 

BMP Contractor: 

Firm Name: ____ Tuhwe;;....IL·i:11anwd.llMll.i::LarLJks....DJ..L~;;e::iJsi~g~nJG.IJrll.oruuifJpt,..., .uinjj,C;_.__ ____________ _ 
Mailing Address::_......::t41!0.L..2::t..9...Lirnollnu:bwowunnud__rRuo.ll:awdt,.., .i:lSl11ullitJ;;.e...L1.uO:uO _____________ _ 

Williamsbmg, VA 23188 
Business Phone: 757-253-2975 Fax: 757-229-0049 
Responsible Plan Preparer: RichardS Phillips, P E 
Title: Senior Associate 
Plan Name: I a Grange Parkway Extension 
Firm'sProjectNo. 1990140-00005 
Plan Date:.____!LLLLUlLL ________________________ _ 

Sheet No. 's Applicable to SWMIBMP Facility: C-5 / ___ / ___ / ___ / ___ 

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

Name: Wm I Cantrell, Inc 
Mailing Address:_--~..:10u:9z.1LlLPJ:...aJmwJ1wb!Uro..uo.uks....DJ.LLnu·vc.t;e~----------------

Midlothian, VA 23112 
Business Phone: _ __,8.uO.c4c--"74::L5..~..:-'-'9'-L1.uO.u0 ____ _ Fax: _ ____a:80u:4:t:-:.L74:t..5.l.:-:::z.9.Ll5.L1L_ ___ _ 
Contact Person: Taylor Cantrell 
Site Foreman/Supervisor: ________________________ _ 
Specialty Subcontractors & Purpose (for BMP Construction Only): ___ Nlll..J/A:l,_ ___ __ 

Page 2 of 16 
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Section 4 - Professional Certifications-

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

See As-Built Drawing 

BusinessPhone: __________________________ __ 
Fax: ____________________________________ _ 

Name: __________________________________ _ 
Title: ________________ _ 

Signaurre: _______________ _ 
Dme: _________________ ___ 

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

____________ (Seal) 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

Finn Name: I .andMark Design Group, Inc 
Mailing Address: 4029 Ironbound Road, Suite 100 

Williamshmg, VA 23188 
Business Phone: _7J...5.L7L.:-"-2..1.5J.:3-::..:2:...:l9~7...z5 _______ __ 
Fax: _____ _L7..1.57~-~2~2x9-~0ru0~429 _______ _ 

Name:~~ma~~~~~h-~-----
Title: -~;lllllc..a~:c.I.are..._,,f.-+-,/11-------

Signature 
Date: ___ ~~~~~~--+--------

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

Virginia Registered Professional Engineer 

WC068_LAGRANGE_PARKWAY_EXTENSION - 005



50 

STRUCTURe B-2 
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I HEREBY CERTIFY TO THE BEST OF MY KNOWLEDGE AND BELIEF 
THAT THIS RECORD DRAWI\JG REPRESENTS THE ACTUAL CONDITIONS 
OF THE STORM WATER MANAGEMENT / BMP FACILITY. THE FACILITY 
APPEARS TO CONFORM WITH THE PROVISIONS OF THE APPROVED 
DESIGNED PLAN. SPECIFICATIONS AND STORM WATER MANAGEMENT 
PLAN, EXCEPT AS SPECIFICALLY NOTED. 

LEE 0. WHITE 
P.L.S. # 1656 

NOTES: 

1.) THIS SURVEY IS BASED ON AN ACTUAL FIELD 
SURVEY PERFORMED BY DRAPER ADEN ASSOCIATES ON 
8-07-03 AND 2-03-04. 

2.) THIS SURVEY DOES NOT REPRESENT A BOUNDARY 
SURVEY. 

3.) REFERENCE CIVIL DRAWING SHEET C-5 BY LANDMARK 
DESIGN GROUP DATED 6/14/00 FOR OVERALL DESIGN OF 
ROAD AND ATTENUATION BASIN. 

4.)REFERENCE CIVIL DRAWING SHEET C-5 BY LANDMARK 
DESIGN GROUP DATED 6/14/00 FOR THE CROSS SECTION 
THROUGH BMP. 

11+00 

BASIN 1 
48" PRECAST RISEr< 
TOP OF FLAT rDP= 57 38 
1\J\f. OUl 24" RCP =48.62 
I'W 1'1 8" DIP = 48 89 

STRUCTURE A-31 
Dl-313 L = 10' 
TOP ~ 65.99 
15" RCP INV. 1:'-1 = 61.56 (A-40) 
18" RCP INV. IN = 59.09 (A-32) 
18" RCP INV. OUT = 57.48 (A-30) 

~ 

/ 

/ 
STRIJCTUfc;E A-40 
01-.38 L = 6' 
TOP = 66.87 

TC = 66.44 ~ 
FL = 66.03 ~ ~ 

~ P.O.C. STA. 38+ 19.65 l.A GRANGE PKWY EP = 66.24 h to 
15" RCP INV. IN = 62.25 
15" RCP I NV. OU' = 61.87 

I P.l. STA. 10+00.00 ROUTE 600 (REALIGNED) ( ,i<Q~" ~ / / _/ II 
" o' 'l;i / / II 
~ ,~0~ @4 // / II 
~ 'f // / . ~ 
~ STRUCTURE A-32 TC = 69.82 / / 111 ~ 
~ Dl-38 L = 10' FL ~ 69.47 /j i 
. 11,'1' ~ ~ TOP = 65.99 EP = 69.71 ,(/ 
1; 15" RCP INV. IN = 61.56 (.~<12A) / STOP SIGN u 
~ I = 59.09 A-3.3 / 

TC = 67.12 
FL = 66,72 
EP = 66.% 
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REVISIONS 

2-25-04 RMVD TEMP. RISER 

DESIGNED BY: 

LANDMARK DESIGN GROUP 
DRAWN BY: 

WGW 
CHECKED BY: 

LOW 
SCALE: 

11' ::0: 25' 
DATE 

8-7-03 
PROJECT NUMBER; 

R01586-02S 

0 18" RCP IN\'. N ( ) // II 0:: 

~ 18" r<CP IN\f. OUT = 57.48 (A-.31) "' STRUCTURE A-41 

"i-------------------------------------------------------------------------------------------------~~~~~~~~~~~----------i·~~L:--~~~~~~~--~L-----~~~~--~DI~-i3A~~~~------------------------------------------------------------_l ____ 2_~~--__j 1 OF 1 
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Email: lmdg@landmorkdg.com 
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James City County, Virginia 
Environmental Division 

Stormwater Management/BMP 
Record Drawing and Construction Certification Review 

Tracking Form 

County Plan No.: ~~::..-...c;~ ....... .,_-_..'(}2_""""'-----:--=-----..----------.-----
ProjectName: ~i ~ E¥J6USil)J 
Stormwater Management Facility:~ 'fRili. ~ 
Phase: D II hn 
~ Information Received. 
_,. Date/By: f#.jt>4 
o Administrative Check. r 

~ Record Drawing 

Date/By:Jf../~/64 ~llet A{lonJ ·~ ... 
Construction Certificatio~ ~ 

Date/By:~~~~ c4 ~ ~Wf>'b 
RDICC Standard Fo (Reqmred for all BMPs after Feb 
1st 20010nly) 

D Insp/MaintAgreement #/Date: 

"!t'~~ '14-f: 4'.4-
D BMP Maintel}allce Plan Location: 

IIJorflC 
D 

v 
Other: 

Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review file. 
t:iJ Yes D No Location: t..Rr '5UII:(" f1€ 4/f. ?a..¥! 

Assign County BMP ID Code: "-l~bS Code: 

Preliminary Input into Division's "As-Built Tracking Log" 
Add Location to GIS Database Map. Obtain site information (GPIN, Owner, Site Area, Address, etc.) 
Preliminary Log into Access BMP Database (BMP ID #,Plan No., GPIN, Project Name, etc.) 
Active Project File Review (correspondence, H&H, etc.). 
Initial As-Built File setup (Label, copy hydraulics, BMP plan and detail information, etc.). 

Pre-Inspection Drawing Review- Approved Plan (Quick look prior to Field Inspection). 
Final Insp · n Fl) Performed 

Inspector Check 
ofRD/CC 
(forward to 
inspector using 
transmittal for 
cursory review). 
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• 

D 

D 

~ ~ 
D 
D 
D 
D 
D 
D 
D 
D 

Construction Certification (CC) Review 

Actions: 

~ No comments. 

D Record Drawing (RD) 
D Construction Certification (CC) 
~struction-Related (CR) 
ei"'"Site Issues (SI) 
D Other: 

Second Submission: 

Comments. Letter Forwarded. Date: 

Reinspection (if necessary): __________________________ _ 
Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release. 
Notify Inspector and Inspector Supervisor using "Surety Request Form". 
Check/Clean active file of any remaining material and finish "As-Built" file. 
Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
Copy Final Inspection Report into County BMP Inspection Program file. 
Obtain Digital Photographs of BMP and log into computer. 
Complete "As-built Tracking Log" 
Last check ofBMP Access Database. Add to PRIDE database. 
Add to JCC Hydrology & Hydraulic database (optional). 
Add to PRIDE BMP ratings database. 

Plan Reviewer: ______________ _ Date: 

*** See separate checklist. 
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;TALL BOTH 48 
" CMP TEMPOR 
P TO BE INSTA 
EN DIRECTED 
TAL STABIUZA 

" PERMANENT RISER AND 
ARY RISER / 36" ANTIVORTEX 
LLED FOR SEDIMENT BASIN REMOVE 

AT COMPLETION OF WORK AND 
TION OF DISTURBED AREAS. 

v. 58.6 ;p OF DAM ELE 
1ERGENCY SPILL 
~5 HIGH WATER 
SER CREST EL 
:T STORAGES 
DIMENT CLEAN 
lTTOM OF BAS 

WAY N.A. 
ELEV. 56.6 

EV. 56.0 
URFACE ELEV. 54.0 
OUT ELEV. 54.0 
IN ELEV. 50.0 

REMOVE TEMPORARY SEDIMENT 
BASIN RISER AND INSTALL 
MODIFIED EW-11 AT END OF 
SEDIMENT BASIN MODE AT END 
OF SEDIMENT BASIN MODE 

---
:XISTING -- - - -
iiTARY FORCEMAIN ------

- -

70 

60 

50 

40 

30 

20 

--

I /_rti"~ ~~~ 
r-R~.ER STRUCTURE: I I 

48" PRECAST CONCRETE RISER (ASTM C-361) 
PIPE WITH EXTENDED BASE, I -

I r -INVERT 
6J 

FLAT TOP, AND ANTI-VORTEX DEVICE. 
ALL JOINTS TO BE WATERTIGHT. 

~u~ 
-

12-I: 9 EL 5<.50 \'. / 

r-V.D.O.T. M.H. COVER TO BE CAST INTO TOP i ~ ~ L-8" HOPE PIJ>!:: _7 OFFSET FOR M.H. STEPS 

\(w1~) ~ECAST ~~Tl~SEEPA~~ ?2LLARS .,4,P 
N t • ~ ,...r-1""\ t 

M.H. STEPS EVERY :E\' 10' ., I -
12" O.C. CAST IN PLACE TOP OF DAM ELEV. = 58.6 I· \ i\ CROWN CENTER TO DRAIN 

I~ N.T.S. 

CREST OF RISER ELEV. = 56.00\ 
\ \ I f\~ 4"<:~~ ~ / 

SELECT MISC. BACKFILL (FREE OF STUMPS, ROOTS, ENJ Lr L ROCKS, TRASH. ETC.) COMPACTED TO 90%. 
\ 

,-----~ py ~AL/\\2ZE)&~~~~ 
BOTTOM ELEV. 50.00 - r' - .I ' 

--"~d -] ' I v ' \ . \ /\ .>-,: \'..., \ \ l\. 

. ~-. I ~'/)(X/ "' 1 

...... 
... " ~ 

EW 11 (MOD.) WITH GALVANIZED-- -- INV. EL 49.0 1 \ 152 L.F. 24" CLASS 111 RCP (0 RING) / VDOT ES· ·16 .'1 1\'ll! 
BAR GRATE AND 3/4" GALV. BACKFILL RISER I ~ I "'--- IMPERVIOUS (!LAY CORE #13-S EXPANDED METAL GRATING TO INV.OUT 
COVERED W/ 1.5 C.Y. OF #1 STONE W/ 2000 PSI CONCRETE 6 COMPACTED TO 95% 
OVER AND AROUND. 
SEE DETAIL MODIFIED EW-11 

'-- PROVIDE END CAP DRILL 
3 HOLES @ 1" DIAMETER KEY TRENCH-

8 L.F.± 8"(1! D.I.P. -
(SEE DETAIL ABOVE) BASE WIDTH = 6' 
INY'ERT El 49.50 DEPTH = 3' MIN. 

(ACTUAL DEPTH TO 
BE DETERMINED BY 
CORE SAMPLES) 

PREPARE CONSTRUCTION AREA: REMOVE TOPSOIL 

BASIN WATER SUR fACE 2 YR WSE 54.9 AND EXCAVATE TO SUITABLE BEARING MATERIAL = 
REPLACE WITH SELECT BACKFILL COMPACT TO 95%. 
STOCKPILE TOPSOIL AS DIRECTED BY THE OWNER. PT -.::i\.1 A 'Tff"\l!IJ<:!~ 11'\ 'Tn "''TC!TI t:£ A 

~- T.l.'- l'. U.Li JVoT 

STORM WATER- ATIENUATION BA&IN NO. 1 100 YR WSE = 56.7 
9+50 10+00 10+50 

TEMPORARY SEDIMENT TRAP 

121 C.Y. - ELEV. 47.0 
----- &) C.Y. ELEV. 453 

l> C.Y. ELEV. 441 

I ·, 

EMERGENCY SPibLWAY 

- '-~ i--· -· ..l..-
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REPLACE 'MTH SELECT BACKFILL COMPACT TO 95%. 
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1------------+--- STOCKPILE TOPSOIL AS DIRECTED BY THE OWNER. -----1--£:1~~~ 

STORM WATER AITENUATION B NO.1 
9+50 10+00 

SE 
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6 =20.34'20" 
R=11l8.26' 
L=423.06' 
T=213.83' 
C=420.79' 
CB= 

a 
0) 

I 

Inspection and maintenance of 
Sheet C-5 will consist of the 

--
VERTICAL OFFSETS 

PER PROFILE 

TEE 
BUTTERFLY VALVES 

1 GATE VALVE AND BOX 
1 DEAD END BLOW-OFF VALVES 

Storm Water Atten 
followin additio 

--

Basin 
measures: 

--

#1 

1. Inspect for sediment buildup by visual observation and a physical determ 
pond storage areas. If the depth of sediment reaches the Cleanout El 

on of sediment depth 
of 50.5 feet, removal is 

required. 
At the same time, or at least once per year, clean pretreatment devices, he riser bottom and outl 
accumulated sediments. Dispose of sediments removed from the facility 91 an acceptable disposal 
(Note: Cleanout Elevation corresponds to 10 percent of the Water Quality' Volume) / 

I I 

2. Perform maintenance mowing of pond grasses at least twice each 'year. Grasses such as tall/fescue 

-

of 

should be mowed in early summer after emergence of the heads on cool season grasses and Yn late fall to 
prevent seeds of annual weeds from maturing. Mowing of legumes can be less frequent. Trees, shrubs and 
woody vegetation are not to be permitted to grow along or any part of the embankment that was constructed 
using engineered (compacted) fills. 

3. Perform soil sampling on stabilized pond soil areas at least once every 4 years. Soil sampling and 
testing should be performed by qualified independent soli testing laboratory such as VPi & SU. Apply 
additional lime and fertilizer in accordance with test recommendations. 

4. In stabilized pond areas, if vegetation covers less than 40% of soil surfaces, lime, fertilize and seed in 
accordance with recommendations for new seedlings. If vegetation covers more than 40% but less than 
70% of soil surfaces, lime, fertilize and over seed in accordance with current seeding recommendations or 
requirements of the Virginia Erosion and Sediment Control Handbook (VESCH). 

5. Perform quarterly inspections of the riser section and crest spillway for the observance of collected trash 
and debris. Immediately remove any trash or debris that prevents the movement of water. Remove any trash 
and litter downstream and at the storm drain or channel inflow locations to maintain the integrity of the 
structure and provide an attractive appearance. 

6. Perform yearly structural inspections of the facility for damage. Structural inspection shall be performed 
on the concrete riser, anti-vortex device, trash rack, orifices/weirs, outlet barrel and pond embankment. If 
damage is evident, further investigation by a professional engineer may be required to assess the integrity of 
the structure. 

7. Perform quarterly inspections of the graded side slopes of the facility for signs of animal/rodent borrows 
or slope erosion. Immediately perform necessary repairs, refilling or reseeding. 

8. Perform yearly observations of perimeter areas surrounding the facility to ensure changes in land use, 
topography or access have not occurred and do not affect the operation, maintenance, access or safety 
features as provided. Appropriate action is required to ensure adequacy and to provide a clear, safe passage 
for maintenance vehicles to the engineered embankment and principal flow control structures. 

9. Inspect and excercise pond drain valves, if provided, on a regular basis. 

10. Record keeping: The owner or designated representative shall keep reasonable, accurate written records of 
inspections performed for the structure. Records shall document routine maintenance and/ or repairs 
performed. Copies shall be provided to the County upon request. 

11. The facility shall not accept additional drainage or be modified in any way without prior consent or 
approval by the Environmental Division of James City County. 

VARIABLE 
FOR EXCL 

/,/·· 

I 

~J~ 

//. 
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Plan No. 
Project Name: 
Rough Location: 
ADCMap: 
Flood Map I Zone: 

Drainage Area: 
Submitted: Y N 

o1( 
~D 
l!:fo 
~D 

-=;>~ 
~D 

/~~ 
DO 
DO 
DO 
DO 
DO 
DO 

DO 

JCC GIS Database: 

Other Known Approvals: 
Site Plan Information: 

James City County, Virginia 
Environmental Division 

Stormwater Management Program 

Stormwater Management Design Plan 
Staff "Quick" Review 

Sheet 
51 020 1- 00 _L__C=..&o!'-r 

Description: 

~irst Review ~:It 'II/ 
~,..--,..--------_ ~ t!!! Review b)/ D 14 Q / 

'"' tcv 5/t'lrDI 
.S:JI!. boo D Onsite Only 

Demolition Plan (if applicable) 
Site, Geometric or Layout Plan 
Grading Plan 

_s.~,e C();111'11. 
Sheets: . J!'l'h(K..-
Sheets: C..'ZI C-.3) (-'4 c"s;¢-7,. C-81 (- q 
Sheets: SAN/t.. 
Sheets: (Af'll e. 
Sheets: '.Ultfl L 

Storm Drainage Plan 
E&SCPlan 
Environmental Inventory 
Note & Detail Sheets 
Drainage Map(s) 

Sheets: ---.,.----=--=--=:----
Sheets: (:,?J4=-'Z),t,'Z'Z-, (- 23 !-Z'/ 

/>-I _S_EII*lfA.I!J.rF tfrrt"9CM I I 
Soils Map 
E&SC and SWM plan checklists. 
E&SC Design Report ( Attachment). 
E&SC and Stormwater Management I Drainage Narrative. 
Stormwater Management Design Report (Attachment). 
Geotechnical Report (Attachment). 
Waivers, Variances, Exceptions included (Attachments in Writing). 
0 VESCH 0 CBPO jRP A, Steep Slope) 0 Other: .,...--,.--..--:..,.-::--:,---,--,--
Other (List): fYqh/ez ('-- 31'2 C-'1/J. Cr ~. C-64 (... 7tf (-'l/f C--7 C ( -I,P 

~~ ~ 7 ~ ~ ~ I 

Zoning:/1!_/J -~ TaxParce ID: (;z..-/ ){ 0/-1) 
Receiving Water: f'dlt~tl.s"wll M Cit: Site Acreage: acres I s.f. 

Owner: 5-
~~LU~~~~~~~~~---?-~--~~~~~---

Zoning: fJUl_- _k___ Description: --+:w.u.OL!L.!.Wc-'-''U=-tO<..l:::=L..."-~<.L.L.!"'-----'.~--"C....__,v'.'-'."---
Site Area: /? () ~ s.f 
Disturbed Area: )/. 'Z At.. . ~I s.f. ( 

~isturbance > 5 acres, NPDES Notice oflntent required. 
Impervious Cover: ? acres I s.f. ( 

D Less than or equal to 60 percent. Meets CBPO requirements. 
D More than 60 percent. Does Not Meet CBPO requirements. 

Open I Green Space: ? acres I s.f. ( 

%) 

%) 

%) 
Site Development Plan: 

D Residential, Lots, etc. ~ommercial (B I 0 I R) D Govem./Institutional D Industrial 
~oadways or Entrances D Parking or Loading §i1;N ater lSSanitary Sewer 
jtLandscaping j(';WMIBMP facilities ~anmade Drainage D Parks, Amenities 
D Pump/Lift Station D Dams (regulated) D Other, lJSZ?D l..r, ?v.6t..l' K'tilt2W/AY 

IAI'~~tiEMeiVr t!A··f>A111 
Page 1 of 4 t/J-bUJH~ 14"<-K~Y w/ yYJEf)J~ 

lll6tllt/Gc P191lKwAY IAJ/ S#W'Lit'. 
LM~G ltfl(l.1lwA-v w / c ~6 
t<.Je (o ov w/~J./..ovt.J'. 
RoJff hV~ w/ s!/ovt-.0. 
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Site: Hydric: 0 Yes 0 No 
DA: HSG: ______________ __ 

5 BMP: 

Description of Soils at BMP: --------------------
Hydric: 0 Yes 0 No 

BMP Control: 
BMP Types: 

0 None ~nsite 0 Offsite 0 Previous Approved 0 Manufactured BMP A 
1- Name: 8N'IP iJA.S.IIV I (JCC BMP Type____£___-__£__), Points __ T__,_____ 
2- Name: (JCC BMP Type __ - __ ), Points ___ _ 
3-_J"ame: (JCC BMP Type __ - __ ), Points 

OnSite Drainage Type: ~einforced Concrete Pipe 0 Corrugated Metal Pipe 0 Aluminum Type Pipe 
0 Corrugated Polyethylene Pipe 0 PVC Type Pipe ~en Channel Type 

ytCulverts Type: ~I!.!!LC.~fJ[__~C~t:l!:jJJ(,o:S~S~V::.__ ___________ _ 
0 Other (Specify): P.vtitJ /.?. t: 

1. VDOT Standards & Specifications Referenced for work within RIW: Yes 

~es 
ONo 
ONo 2. VDOT Standards & Specifications Referenced for work outside RIW: 

Site Limitations: 0 RPA ~A-ft ¢teep Slopes 0 Delineated Wetlands 
¢.fydric Soils 0 Critical Soils 0 Vegetated 0 Buffers 
~efmed Natural Drainage Features onsite 0 Downstream Storm/Culv. 
0 Evidence of Downstream Channel Erosion (by Field Observation) -------
0 Floodplain 0 Problem Drainage Area 0 Stormwater Hotspot 
0 Site Activities may warrant a General VPDES Permit for Discharge of Stormwater 
Associated with Industrial Activities (ie. process water, batch plants, etc.). 
0 Other (Specify): £,.t=e ntv71/ ~~t/ e it,.,..., 

Site Stormwater Management I BMP Control (Add sheets if necessary for Multiple Onsite Facilities): 

DYes ONo # l)n1f?i'l; 
Predev (Present) DA= ~ 3" ac. CICN= .SO Tc= 

2-year ~"" 0.7 cfs 

10-year ;k'f·'J z cfs 

100-year ;$.""1"9 
t 

/{,,:3 cfs 

PostDev w/o Detention (Inflow) CICN= 7P Tc= /).j 2- minljfp 
2-year 7.7h cfs ~ 

~;.~~10~0-~yea~r---------l--~~~~--~----------~ ~·. ¥ zz 18.h/ cfs 

~ l; jtJ Z7-71 cfs 

~ :::•v with Detention (Roo;) DA ~ 

o11'~ 10-year 

<! 61/ 100-year (DHW) 

~ ~· ~ Downstream Tail water Assumption for Pond Routing: -~M~t!..!..;!!'..Ce"'--.!~..ILw~"-' ___ ...,....~,_--'--...3r--..,........--
Routed Peak Discharges (Outflows) from BMP meets Predevelopment Allowables: 

ac. CICN= Tc= minlhrs. 

Appears to Meet VESCH I E&SC Ordinance I CBP Ordinance Requirements: 

Page 2 of 4 

I ?.6 
z j.:J, 

/P .5.oy 

IPU 7-b9 
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'' . 
Pond I BMP Design Data (Add Sheet If Necessary for Multiple Onsite Facilities): F 

o Check if None o Provided: BMP # ~ Type: llr'L t'/1)6"" -Y 
Y N * See Below for Pertinent Water Quality Treatment Ties1gn Information. 
~- Top of Facility El. Sff. I, v-
~ Design High Water El. 5"· 8 .57. J 7 ? 
0 «J Emergency Spillway (E.S.) Crest El. 

1 
J .57.£ BW:' SS: "--' __ _ 

~0 FreeBoard r·l 0 1 ft. or> with E.S. 
1? I. l'icceptable ~ot Acceptable. /. 8 2 ft. or> w/o E.S. 1 -1 

~v'® 0 Principal Spillway (Riser) Crest El. .:Sh. 0 Size/Type: 1./$ 1 COf¥(.., /. 5 
0 0 Principal Spillway Crest 1 ft. below crest of emergency spillway. z,.ll{Yes 0 No 4/J::i!A 
~ Stage-Storage Curve or Data / ,.. ~ 
h~ Outlet Ra~g Curve or Table (Discharge Structu~B-a~~~ ~.:S.. ~ ,..0, / ltJ'./6e,' 
~0 1-yeardesignstorm El. ~ ilorVolume ~ I "1 T«r 
'.,! 0 1-year, 24 hour detention criteria for Stream Channel Protection. %-:.Yes 0 No 0 N/A St. I 1M.. S 
i!F-CJ Extended Detention Provided (Min. 24 hours) ./ 121'¥es 0 No 0 N/A 
0 v/- Normal/Permanent Pool El. lit 4 0 N!f. 
)?(O Orifice/Weir#1 (highestEL) El. M ~£ype: '-/~ fl(t:.P 
..;l 0 Orifice/Weir #2 El. 0 ~, 1• Type: e, 11 NDPE I 
t2"-D Orifice/Weir #3 El. 50· ~ Type: a 11 ~;a~~ '- 11 

ot.J p 
0 li(, Orifice/Weir #4 El. Type: ----=----.r-::-::-:-. 

0 ""' Orifice/Weir #5 (lowest El.) El. 0 Type: ~ 
foLD . Low Flow Orifice ( ExDet, CPv) El. _.$Q,'Jli?S' Type: --"~z...._-=-L.J!!!!=--~~=· -11 JNo.t. 
0 ~ Pond Drain w/ Valve El. Type: -------,=-=t--..,..--,,__ I sr<>Vt: 

.$L. ~ Pond Bottom El. .:S 0. 0 Riser Height: --~.~~e--=----~'i!_l_ 
~"M(f!) Steps or Access Provided (for over 4ft. depth) 0 N/A

7 
'? 

.,- ~ 0 Riser Base Bottom El. 'fft ' . Type: _____ _ 
~0 Core Trench 0 N/A 
ji 0 Anti-Seep Collars or other acceptable Seepage Control Method. ON/A 
~ 0 Principal Spillway Anti-Vortex Device and Trash Rack. Type: ----,-------r-

-fo: 0 Low Flow Orifice Cage-Type Trash Rack. Type: ~1/1/-11 Ctt/4-rE ~ A/o./ >rof)NG:' 
j!o Outlet Barrel: Type/Class: /2.c.P t:-t...- 3 Size: ~1 Z '-{II l/t.L 

Inv. U/S: ~ Inv D/S: ~. 8 '/'f.G ' 'i'~ { 
Slope:~ $.10 Length: ~ I~Z (ft.) 

~ Flared End Section. Matches Outlet Barrel material type . 
. 0 0 Outlet Protection. J ~ -/ ~ 

.J.. I .,- z Sf II A, L.l'htandard riprap outlet protection (OP) Type: ~eA,S cr •'¢,f'J:t7J ""~ 
0 Special Dissipator Structure (SDS) Type: 7 7 

0 0 Sediment I Cleanout Elevation El. or Depth ____ _ 
0 0 Adequate Channel Downstream ofBMP: 0 1-year, 24-hour, or 0 MS # 19 criteria. 

Sketch or Notes, If Necessary: 

4 pf ~Jm() w( CPv 

L-11-W"'"'!J e fO 1-So 
* WQV Design Information. 
lmperv. Area 2 . Z 1/-C • 
WQTV m/11 

PIA 
Vol. Required -r 9 ~ 
Vol. Provided 9"Z (t:7 

_'Z-

Sediment Trap & Basins 
0 Temporary Sediment Trap # 1 

3> S E' 7/e/1/'SDt:HVA -- l'r:r-1. 
< 3 acres 

0 Temporary Sediment Trap# 2 _____ _ 

0 Temporary Sediment Basin# 1 ______ _ 
0 Temporary Sediment Basin# 2 ______ _ 

DA = _____ < 3 acres 

DA= ____ _ 
DA= ____ _ 

OBMP# 
OBMP# 

convert. 
convert. 

E&SC Plan Comments:--------------------------------

Page 3 of 4 
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Plan Review Steps & Components: 
y N 

~0 
0~ 

~ 
~0 
o@ 
~0 
0~ 
so 
~0 
;B(o 
~0 
~0 
jt'o o;e:: 
cJg 
~0 
~0 
Djt. 
j{o 
D)'( 
0~ 
0~ 
0~ 

gf; 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 

First "Look-Thru". Quick look through plan for familiarity. 
Worksheet for BMP Point System. New plan meets 10 point system or redevelopment method. 
FEMA Special Flood Hazard Areas. Check against property, site and development. 
Check JCC Tax Parcel Maps for RP A I RMA locations and parcel identification. 
Stormwater hotspot, general screening, layout or separation distances (if any) satisfactory. 
Environmental Inventory for Chesapeake Bay Ordinance requirements satisfactory. 
Highlight and check impact to environmental sensitive areas (wetlands, RPA, steep slope,etc. ). 
Demolition plan (if any) or offsite borrow, waste areas and onsite stockpiles. 
Review existing topography to determine adequacy of E&SC plan (Phase I). 
Review grading plan to check for conflicts (offsite grading, cut-fills, slopes,) & Phase II E&SC. 
Review layout plan to check for conflicts (buildings, parking, buffers, etc.). 
Highlight culverts and storm drains. Check pipe data, thickness and utility, cover conflicts. 
Proper culvert and stormdrain specifications, notes, and details or reference to VDOT. 
Review Sequence of Construction (for E&SC and SWM/BMP applicability to site work). 
Review plan based on Chapter 19 Subdivision ordinance as it relates to SWM/BMP control. 
Review plan based on Chapter 24 Zoning as it relates to SWM/BMP control. 
Review plan based on Chapter 23 Chesapeake Bay ordinance requirements. 
Review plan based on General Knowledge and Experience for Design/Construction. 
Review plan based on JCC BMP manual for the BMP type selected for project. 
Review plan based on JCC Stormwater Conveyance System DIC Guidelines ( Future ). 
Review plan based on Virginia Erosion and Sediment Control Handbook (VESCH). 
Review plan based on Virginia Stormwater Management Handbook (VSMH) for BMP type. 
Review plan based on Hampton Roads BMP Design Guidance manual ( Optional). 
Review plan based on MWCOG, Controlling Urban RunoffBMP manual (Optional). 
Review plan based on standard JCC E&SC and SWM Design Plan Checklists. 
Review plan based on JCC BMP Construction Specifications ( Future ). 
Review Maintenance Plan for SWM I BMP facility. Detailed and specific guidance. 
Review BMP Landscaping Plan (deep pool, shallow water, shoreline fringes, etc.). 
Review E&SC Plan Design Report and computations ( Attached report). 
Review SWM Design Report and computations (Attached Report). 
Adequate Channels proven downstream of both uncontrolled or SWMIBMP areas. 
Adequate function, conversion of Temp Sed Basins (volume, discharge, WSELs) to BMP's. 
Geotechnical. Information per App. E JCC BMP manual or to substantiate use of other BMPs. 
Provisions on plan requiring proper Record Drawing and Canst. Cert of facility. 
Drainage and Open Space Easements, if necessary, appear satisfactory. 
Inclusion ofH&H and SWM I BMP data into any JCC database;;. / 1 
Other: UPtJr t!l'tFPTf 171vf (Jr(J/) jJfv.t/t(l,,ty 0 vv ?J~. 

I 

Prepared Environmental Division comments for the following categories based on above review areas: 
"'0 General Comments: ~0 Erosion & Sediment Control Plan: 
~0 Floodplain: _)g. 0 Chesapeake Bay Preservation: 
'p...o Storm water Management I Drainage: 0 0 Other: 

Additional Notes & Comments:---------------------------------

qjote: THIS FORM FOR COUNTY USE ONLY.) 
~Rev 0 2nd Rev 0 3rd Rev 

Page 4 of 4 
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Calculations 
for 

La Grange Parkway Extension 
at 

Commerce Park 

for 

Stonehouse, Inc. 

June 27,2000 
Revised January 30, 2001 

LANDMARK 
Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 

4029Jronbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 lmdg@landmarkdgwb.com 
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• SWM IE & S Narrative 

• Site Drainage Analysis 
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o Outlet Protection 
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LaGrange Parkway Extension 
Stormwater Management and 

Erosion and Sediment Control Narrative 

LaGrange Parkway is being extended by Stonehouse, Inc. to connect their industrial property on the 
northeast side of Interstate 64 with the developed areas of Stonehouse Commerce Park. The proposed 
construction consists of 1350 feet of new roadway to transition from the four-lane divided roadway to 
a two-lane roadway to a point of intersection with the Six Mount Zion Road (State Route 600). The 
project will then improve 2300 feet of the Six Mount Zion Road corridor to a curb and gutter section 
and construct 1350 feet along a new alignment, to replace a substandard section of Six Mount Zion 
Road. Since the intent of this project is to create a collector route directly to Barhamsville Road 
(Route 30), a portion of Six Mount Zion Road will be reconstructed as an intersection with LaGrange 
Parkway. The intersection of Six Mount Zion Road and Mount Laurel Road will also be recon
structed. Seventy percent (70%) of the project is a reconstruction of the existing Route 600 corridor. 

The road extension traverses a wide range of soils. According to the USDA Soils Maps of James 
City County, the project area consists primarily of Craven, Craven-Uchee, Norfolk and Suffolk soils. 
Two areas of Emporia complex soil exist: one in the creek crossing southeast of the interstate and the 
other in a ravine crossing near the end of the project. K-factors range from .17 to .37. Slopes sub
ject to cut range from flat to 50%. Fill will be placed laterally along the 2:1 embankments between 
the Interstate bridges, but will not require disturbance of the existing slopes. Fill will also be placed 
on the slopes on either side of the creek and ravine crossing. These slopes approach 50 % and will 
require clearing prior to fill placements. These fills will encompass 3.44 acres of slopes steeper than 
25%. 

The project will require 4.9 acres of clearing. The final roadway will consists of 4.21 acres of im
pervious pavement, curbing and paved channels, and will remove 2.31 acres of existing road way. 
This impervious area considered in relation only to parcels identified within the existing Commerce 
Park as reserved for roadways and roadside buffers amounts to less than 9% . This is below the 
threshold requiring special structural water quality measures prescribed by the Chesapeake Bay Pro
tection ordinace. Such measures will be incorporated in future development plans for the individual 
sites. 

There are three distinct drainage areas to the project: the area east of the creek, the area under the 
bridges, and the area north of the high point north of Interstate 64. The drainage divides are close to 
the divisions between new construction and reconstruction areas. Therefore, each drainage area re
ceived unique treatment in designing its stormwater management system. 

~ ..... ,~, \ ~--..,.~ 

Tiie'afea east of the creek will require the most intensive stormwater management measures. This -section contains 2.12 acres of new impervious surface in a sub-drainage area of 8.29 acres, small de-
tention basin will be built to attenuate peak stormwater discharges from this area and release the Wa-
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ter quality volume over 24 hours. This basin was designed using the James City County Guidelines. 
It will also serve as a sediment basin during construction. 

~"~' 1-The area under the bridges will require the least stormwater management measures. This part of the 
project is a reconstruction of a 20-foot roadway section with 6-foot wide paved ditches on each side to 
a 29-foot back of curb to back of curb section. The net result is a 10% decrease in impervious area. 
A small sub-area with the same construction characteristics will be drained into the existing paved 
ditches and culverts along Mount Laurel Road. This will result in a 1.95 cfs increase in runoff to the 
culverts under Interstate 64 during a 10-year storm. f 
~~~"" ~ to,tfl~S 
The area~ of the high point west of Interstate 64 consists the construction of a 24-foot wide, two
lane section with shoulders on a flatter radius curve, to replace an existing 18-foot wide section with a 
250' radius. This results in a net increase of 0.25 acres in impervious area, but it is off set the dedi
cated buffers and reservations cited previously. However, flow attenuation will be provided at the 
head of the culvert under the new road section and a stilling basin will be provided at the outlet to 
maintain non-erosive velocities in the stormwater discharge into the existing ravine. The slopes on 
the upstream side of this fill will be flattened to 6: 1. This will reduce the potential for erosion on 
these slopes. The slopes on the downstream side will need to be steeper to minimize wetland im
pacts. These slopes will be stabilized with erosion control mats. Concrete channels will be built 
along the interface of the fill slope and ravine sides to protect these areas from erosion. Sediment 
traps will be maintained at the end of these channels during construction, until a strong stand of grass 
is established on the slopes. 
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TABLE ONE IMPERVlill!S AREA ASSESSMENT · La Grange Parkway Extension 

Tum1ng I ROW ,t'aved 
Width Pavement Lanes/ Area Paved Area 

Begin End Length ROW Width Cuts (s.f.) (Acres) Area (s.f.) (Acres) 

La Grange Parkway EXISTING These sections are served by existing BMP"s 

LStation: 1050 2600 1550 100 58 17056 3.56 1069561 2.46 
Westmont Drive 

!Station: 1050 1650 600 60 29 0 0.83 174001 0.40 
John Deere Road 

!Station: 10501 16001 5501 60 29 0 0.76 159501 0.37 

5.14 3.22 
La G P rkwa Ext range a IV ensaon 

Route 600 
!Station: I 10151 13001 2851 SOL 29L Oj 0.391 82651 0.19 

Taper !Station: I 13001 13501 501 601 201 ol o.o7L 12251 0.03 
0.22 

Pnor plats dedtcate 1.33 Acres for the reconstruclton of this IntersectiOn. 0.46 -0.08 

La Grange Parkway to Proposed intersection of Route 600 
!Station: I 2sooL 30001 4001 1001 851 Ol 0.921 340001 0.78 

Taper Station : 3000 3500 500 100 29 0 1.15 28500 0.65 
!Station: I 35001 42001 7001 1001 291 Oi 1.611 203001 0.47 

Does not take 1nto account 1ncrease 1n R.O.W. for slopes I dra1nage. 3.67 1.90 

Construction to take place within the Limits of existing 1-64 R.O.W. -0.08 

DEVELOPMENT TOTALS: (Includes existing Commerce Park) 

AREA SERVICED BY EXISTING 10 POINT BMP's : 
Existing Stonehouse, Inc. Land dedicated to R.O.W.: 

Area of Existing Paving within Commerce Park .. : 

AREA ASSOCIATED WITH PROPOSED EXTENSION : 
Area of land reserved for future 1-M Interchange : 

Area of land reserved from NOS/CE tract for Rt. 600: 
Area of La Grange Extension R.O.W. per above: 

Other Buffers and Open Space : 
Total: 

Area of Paving proposed by LaGrange extension project : 
Existing pavement to be demolished : 

Percent Impervious 

5.14 Acres 
3.22 Acres 

16.3 
1.33 
8 .. 14 

2.l..2j 

47.02 

4.21 
2.31 

Acres 
Acres 

Acres 
Acres 

Acres ./ 
Acres 
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Data for La Grange Extension Page 1 

TYPE II 24-HO'DR RAINFALL= 3.35 IN 
Prepared by Richard s. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

WATERSHED ROUTING ============================================================= 

0 SUBCATCHMENT D REACH 6,POND 0 LINK 

PRE-DEVELOPMENT WATERSHED MODEL 

,<r;vrcP 
s;y$/edl lo 
$ '171/. 'IZ-!So 
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Data for La Grange Extension 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 21 North Far West 

PEAK= 12.11 CFS @ 12.93 HRS, VOLUME= 

ACRES CN 
35.09 70 FUTURE DEVELOPED SITE 

2.70 AF 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3 .. 36 IN 

Page 2 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW Developed I wooded areas 
Grass: Dense n=.24 L=300' P2=3.5 in s=.0267 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW Ravine / future BMP 
Forest w/Heavy Litter Kv=2.5 L=1200' s=.025 '/' V=.4 fps 

Total Length= 1500 ft Total Tc= 

SUBCATCHMENT 22 North Mid-Interstate 

PEAK= 5.51 CFS @ 12.16 HRS, VOLUME= .58 AF 

ACRES CN 

10.29 65 Wooded some development 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
29.3 

50.6 

79.9 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
SHALLOW CONCENTRATED/UPLAND FLOW Ravine / Future BMP 
Woodland Kv=S L=1000' S=.02 '/' V=.71 fps 

SUBCATCHMENT 23 Future site I some woods 

PEAK= 10.43 CFS @ 12.04 HRS, VOLUME= .81 AF 

ACRES CN 

14.25 65 Wooded site 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
23.6 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
CURVE NUMBER (LAG) METHOD Future site I some woods 14.1 
L=900' S=.1 1

/
1 
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Data for La Grange Extension 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCBMENT 24 Limited development area 

PEAK= 7.93 CFS@ 12.11 HRS, VOLUME= .73 AF 

ACRES CN 
12.88 65 Land between roads 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Page 3 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
SHALLOW CONCENTRATED/UPLAND FLOW Existing ravine 

L=600' S=.0417 '/' Forest w/Heavy Litter Kv=2.5 

SUBCATCHMENT 2 5 Buffered site I woodland 

PEAK= 9.49 CFS @ 13.11 HRS, VOLUME= 2.53 AF 

ACRES CN 
44.70 65 Developed site BMP & Buffer 

V=.51 fps 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
19.6 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW Developed Site to BMP 
Grass: Dense n=.24 L=300' P2=3.5 in s=.05 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW Buffdered site 
Forest w/Heavy Litter Kv=2.5 L=1700' s=.029-4 '/' V=.43 fps 

Total Length= 2000 ft Total Tc= 

SUBCATCHMENT 2 6 Future site I interchange /BMP's 

PEAK= 17.39 CFS@ 12.34 HRS, VOLUME= 2.44 AF 

ACRES CN 
43.10 65 Site buffered by Slope I wetland 

SCS TR-20 METHOD 
TYPE II 2 4-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
22.8 

66.1 

88.9 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
TR-55 SHEET FLOW Buffered site 22.8 
Grass: Dense n=.24 L=300' P2=3.5 in S=.05 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW Buffer 13.6 
Unpaved Kv=16.1345 L=1200' S=.0083 '/' V=l.47 fps 

Total Length= 1500 ft Total Tc= 36.4 
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Data for La Grange Extension 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCBMENT 27 EXISTING ROUTE 600 

PEAK= 4.32 CFS @ 11.91 HRS, VOLUME= .23 AF 

ACRES CN 
1. 78 80 ROADWAY AND SIDE SLOPES 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Page 4 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
DIRECT ENTRY ROAD AT UNDERPASS 6.3 

WC068_LAGRANGE_PARKWAY_EXTENSION - 029



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

Data for La Grange Extension Page 5 
TYPE II 24-HOOR RAINFALL= 3.36 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 1 Natural drainage course 

Qin = 12.11 CFS @ 12.93 HRS, VOLUME= 2.70 AF 
Qout= 11.94 CFS @ 13.12 HRS, VOLUME= 2.70 AF, ATTEN= 1%, LAG= 11.2 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) SPECIAL 900' CHANNEL STOR-IND+TRANS METHOD 
52.00 0.0 0.00 PEAK ELEV.= 52.17 FT 
54.00 50.0 50.17 n= .08 PEAK VELOCITY= 2.7 FPS 
56.00 173.0 73.35 LENGTH= 900 FT TRAVEL TIME = 5.5 MIN 
58.00 341.0 95.36 SLOPE= .022 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 2196.9 CFS 

REACH 2 Natural Ravine 

Qin = 22.42 CFS @ 13.10 HRS, VOLUME= 5.81 AF 
Qout= 22.23 CFS @ 13.23 HRS, VOLUME= 5.81 AF, ATTEN= 1%, LAG= 7.3 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) SPECIAL 340' CHANNEL STOR-IND+TRANS METHOD 
48.00 0.0 0.00 PEAK ELEV.= 48.59 FT 
50.00 47.0 47.22 n= .08 PEAK VELOCITY= 1.6 FPS 
52.00 159.0 65.74 LENGTH= 340 FT TRAVEL TIME = 3.6 MIN 
54.00 277.0 100.45 SLOPE= .0074 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 870.4 CFS 

REACH 3 Natural wetland 

Qin = 23.37 CFS @ 13.22 HRS, VOLUME= 6.62 AF 
Qout= 22.72 CFS @ 13.51 HRS, VOLUME= 6.62 AF, ATTEN= 3%, LAG= 17.5 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) SPECIAL 900' CHANNEL 
42.00 0.0 0.00 
44.00 47.0 47.18 n= .08 
46.00 172.0 78.46 LENGTH= 900 FT 
48.00 340.0 90.67 SLOPE= .0089 FT/FT 

CAPACITY= 1438.1 CFS 

REACH 4 Wetland above culvert 

Qin = 31.29 CFS@ 12.33 HRS, 
Qout= 28.28 CFS @ 12.64 HRS, 

VOLUME= 
VOLUME= 

9.79 AF 
9.79 AF, 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) SPECIAL 400' CHANNEL 
38.40 0.0 0.00 
40.00 72.0 90.06 n= .08 
42.00 26.7.0 105.58 LENGTH= 400 FT 
44.00 492.0 120.58 SLOPE= .0025 FT/FT 

CAPACITY= 1166.8 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 42.55 FT 
PEAK VELOCITY= l. 7 FPS 
TRAVEL TIME = 8.6 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 

ATTEN= 10%, LAG= 18.2 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 39.19 FT 
PEAK VELOCITY= .8 FPS 
TRAVEL TIME ·= 8.3 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
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Data for La Grange Extension Page 6 
TYPE II 2.4 -HOUR RAINFALL= 3 • 3 6 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 6 Natural Cross Section® 40'down stream 

Qin = 24.05 CFS ® 14.12 HRS, VOLUME= 10.02 AF 
Qout= 24.04 CFS @ 14.15 HRS, VOLUME= 10.02 AF, ATTEN= 0%, LAG= 1.8 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} SPECIAL 40' CHANNEL STOR-IND+TRANS METHOD 
35.50 0.0 0.00 PEAK ELEV.= 36.08 FT 
36.00 13.0 51.10 n= .08 PEAK VELOCITY= 1.4 FPS 
38.00 140.0 76.32 LENGTH= 40 FT TRAVEL TIME = .5 MIN 
40.00 309.0 93.48 SLOPE= .01 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 1273.6 CFS 

REACH 7 Natural Cross Section 120'downstream 

Qin = 24.04 CFS @ 14.15 HRS, VOLUME= 10.02 AF 
Qout= 24.02 CFS ® 14.16 HRS, VOLUME= 10.02 AF, ATTEN= 0%, LAG= .2 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) SPECIAL 80' CHANNEL STOR-IND+TRANS METHOD 
34.90 0.0 0.00 PEAK ELEV.= 35.26 FT 
36.00 42.0 77.03 n= .08 PEAK VELOCITY= 1.8 FPS 
38.00 206.0 87.80 LENGTH= 80 FT TRAVEL TIME = .8 MIN 
40.00 352.0 101.56 SLOPE= .02 FT/FT SPAN= 5-55 HRS, dt=.l. HRS 

CAPACITY= 2l.l. 7. 7 CFS 
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Data for La Grange Extension 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 1 Road culvert I storage 

Qin 28.62 CFS @ 12.63 HRS, 
Qout= 24.05 CFS @ 14.12 HRS, 

ELEVATION AREA INC.STOR 
~FT) (SF} ~CF) 
39.3 0 0 
40.0 30015 10505 
42.0 65126 95141 
44.0 106060 171186 

VOLUME= 10.02 AF 
VOLUME= 10.02 AF, 

CUM.STOR 
(CF} 

0 
10505 

105646 
276832 

ATTEN= 16%, LAG= 

STOR-IND METHOD 
PEAK STORAGE = 
PEAK ELEVATION= 
FLOOD ELEVATION= 
START ELEVATION= 
SPAN= 5-55 HRS, 

Page 7 

25 Jan 01 

89.4 MIN 

72863 CF 
41.3 FT 
50.0 FT 
39.3 FT 

dt=.1 HRS 
46.0 153438 259498 536330 Tdet= 60.7 MIN (10 AF) 
50.0 250129 807134 1343464 

# ROUTE INVERT OUTLET DEVICES 
1 p 39.3' 60" CULVERT 

n=.024 L=60' S=.008'/' Ke=.5 CC=.9 Cd=.6 
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Data for La Grange Extension Page 8 
TYPE II 24 -HOUR RAINFALL= 5. 04 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 6 Natural Cross Section @ 40 1 down stream 

Qin = 63 .. 26 CFS@ 13.90 HRS, VOLUME= 24.01 AF 
Qout= 63.23 CFS@ 13.91 HRS, VOLUME= 24.01 AF, ATTEN= 0%, LAG= .6 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} SPECIAL 40' CHANNEL STOR-IND+TRANS METHOD 
35.50 0.0 0.00 PEAK ELEV.= 36.28 FT 
36.00 13.0 51.10 n= .08 PEAK VELOCITY= 2.0 FPS 
38.00 140.0 76.32 LENGTH= 40 FT TRAVEL TIME = .3 MIN 
40.00 309.0 93.48 SLOPE= .01 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 1273.6 CFS 

REACH 7 Natural Cross Section 120'downstream 

VOLUME= 24.01 AF Qin = 63.23 CFS@ 13.91 HRS, 
Qout= 63.22 CFS @ 13.93 HRS, VOLUME= 24.01 AF, ATTEN= 0%, LAG= 1.4 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} SPECIAL 80' CHANNEL STOR-IND+TRANS METHOD 
34.90 0.0 0.00 PEAK ELEV.= 35.84 FT 
36.00 42.0 77.03 n= .08 PEAK VELOCITY= 1.8 FPS 
38.00 206.0 87.80 LENGTH= 80 FT TRAVEL TIME = .8 MIN 
40.00 352.0 101.56 SLOPE= .02 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 2117.7 CFS 
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Data for La Grange Extension 
TYPE II 24-HOUR RAINFALL= 5.04 IN 

Prepared by Richard s. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 1 Road culvert I storage 

Qin 92.03 CFS @ 12.47 HRS, 
Qout= 63.26 CFS @ 13.90 HRS, 

ELEVATION AREA INC.STOR 
(FT} (SF} (CF} 
39.3 0 0 
40.0 30015 10505 
42.0 65126 95141 
44.0 106060 171186 

VOLUME= 24.01 AF 
VOLUME= 24.01 AF, ATTEN= 31%, LAG= 

CUM.STOR STOR-IND METHOD 
(CF} PEAK STORAGE = 

0 PEAK ELEVATION= 
10505 FLOOD ELEVATION= 

105646 START ELEVATION= 
276832 SPAN= 5-55 HRS, 

Page 9 

25 Jan 01 

85.4 MIN 

168027 CF 
42.7 FT 
50.0 FT 
39.3 FT 

dt=.1 HRS 
46.0 153438 259498 536330 Tdet= 50.7 MIN (23. 96 AF) 
50.0 250129 807134 1343464 

:lf ROUTE INVERT OUTLET DEVICES 
1 p 39.3' 6on CULVERT 

n=.024 L=60' S=.008'/' Ke=.S Cc=.9 Cd=.6 
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Data for La Grange Extension Page 10 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 6 Natural Cross Section@ 40'down stream 

Qin = 138.2 CFS @ 13.70 HRS, VOLUME= 50.99 AF 
Qout= 138.2 CFS @ 13.71 HRS, VOLUME= 50.99 AF, ATTEN= 0%, LAG= .5 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} SPECIAL 40 I CHANNEL STOR-IND+TRANS METHOD 
35.50 0.0 0.00 PEAK ELEV.= 36.68 FT 
36.00 13.0 51.10 n= .08 PEAK VELOCITY= 2.5 FPS 
38.00 140.0 76.32 LENGTH= 40 FT TRAVEL TIME = .3 MIN 
40.00 309.0 93.48 SLOPE= .01 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 1273.6 CFS 

REACH 7 Natural Cross Section 120'downstream 

Qin = 138.2 CFS@ 13.71 HRS, VOLUME= 50.99 AF 
Qout= 138.3 CFS@ 13.71 HRS, VOLUME= 50.99 AF, ATTEN= 0%, LAG= .4 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} SPECIAL 80' CHANNEL STOR-IND+TRANS METHOD 
34.90 0.0 0.00 PEAK ELEV.= 36.15 FT 
36.00 42.0 77.03 n= .08 PEAK VELOCITY= 2.6 FPS 
38.00 206.0 87.80 LENGTH= 80 FT TRAVEL TIME = .5 MIN 
40.00 352.0 101.56 SLOPE= . 02 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 2117.7 CFS 
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Data for La Grange Extension 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 1 Road culvert I storage 

Qin 220.9 CFS @ 12.40 HRS, 
Qout= 138.2 CFS @ 13.70 HRS, 

ELEVATION AREA INC.STOR 
{FT) {SF) {CF) 
39.3 0 0 
40.0 30015 10505 
42.0 65126 95141 
44.0 106060 171186 

VOLUME= 50.99 AF 
VOLUME= 50.99 AF, 

CUM.STOR 
{CF) 

0 
10505 

105646 
276832 

ATTEN= 37%, LAG= 

STOR-IND METHOD 
PEAK STORAGE = 
PEAK ELEVATION= 
FLOOD ELEVATION= 
START ELEVATION= 
SPAN= 5-55 HRS, 

Page 11 

25 Jan 01 

77.8 MIN 

410823 CF 
45.0 FT 
50.0 FT 
39.3 FT 

dt=.1 HRS 
46.0 153438 259498 536330 Tdet= 48.7 MIN {50.89 AF) 
50.0 250129 807134 1343464 

# ROUTE INVERT OUTLET DEVICES 
1 p 39.3' 60" CULVERT 

n=.024 L=60' S=.008'/' Ke=.5 Cc=.9 Cd=.6 
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Data for LaGrange Extension POST DBVBLOPMENT 
TYPE II 24-HO'O'R RAINFALL= 3.36 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986~1999 Applied Microcomputer Systems 

Page 1 

25 Jan 01 

WATERSHED ROUTING ============================================================= 

0 SUB~ATCHMENT D REACH D. POND CJ LINK 

POST DEVELOPMENT WATERSHED MODEL 
(-;, ' 

St:JBCATCBMENT 21 = North Far west -> 

St:JBCATCBMENT 22 = North Mid-Interstate -> 

St:JBCATCBMENT 23 = Future site I some woods -> 

St:JBCATCBMENT 24 = Limited development area -> 

St:JBCATCBMENT 25 = Buffered site I woodland -> 

St:JBCATCBMENT 2 6 = Future site I interchange IBMP's -> 

St:JBCATCBMENT 27 = RECONSTRUCTED LAGRANGE I 600 -> 

SUB CATCHMENT 2 8 = SECTION "A" -> 

REACH 1 = Natural drainage course -> 

REACH 2 = Natur~l Ravine -> 

REACH 3 = Natural wetland -> 

eovre() 
S'I51?A"' To 
.5r4. '12-fSo 

REACH 1 

REACH 2 

REACH 3 

REACH 4 

REACH 2 

REACH 4 

POND 1 

POND 1 

REACH 2 

REACH 3 

REACH 4 
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I Data for LaGrange Extension POST DEVELOPMENT Page 2 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

I Prepared by Richard S. Phillips,PE LandMark Design Group 25 Jan 01 
Hydro CAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

I REACH 4 Wetland above culvert -> POND 1 

REACH 5 Roadway Culvert -> REACH 6 

I REACH 6 Natural Cross Section @ 40'down stream -> REACH 7 

REACH 7 = Natural Cross Section 120'downstream -> 

I POND 1 Road culvert I storage -> REACH 5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by Richard S. Phillips 1 PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SOBCATCHMENT 21 North Far West 

PEAK= 12.11 CFS @ 12.93 HRS, VOLUME= 

ACRES CN 

35.09 70 FUTURE DEVELOPED SITE 

2.70 AF 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Page 3 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW Developed I wooded areas 
Grass: Dense n=.24 L=300' P2=3.5 in s=.0267 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW Ravine / future BMP 
Forest w/Heavy Litter Kv=2.5 L=1200' S=.025 '/' V=.4 fps 

Total Length= 1500 ft Total Tc= 

SOBCATCHMENT 22 North Mid-Interstate 

PEAK= 5.51 CFS@ 12.16 HRS, VOLUME= .58 AF 

ACRES CN 

10.29 65 Wooded some development 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
29.3 

50.6 

79.9 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
SHALLOW CONCENTRATED/UPLAND FLOW Ravine / Future BMP 
Woodland Kv=S L=1000' s=.02 '/' V=.71 fps 

SOBCATCHMENT 2 3 Future site I some woods 

PEAK= 10.43 CFS @ 12.04 HRS, VOLUME= .81 AF 

ACRES CN 

14.25 65 Wooded site 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
23.6 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
CURVE NUMBER (LAG) METHOD Future site I some woods 14.1 
L=900' S=.1 '/' 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 24 Limited development area 

PEAK= 7.93 CFS@ 12.11 HRS, VOLUME= .73 AF 

ACRES CN 

12.88 65 Land between roads 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Page 4 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
SHALLOW CONCENTRATED/UPLAND FLOW 
Forest w/Heavy Litter Kv=2.5 

Existing ravine 
L=600 1 S=.0417 1

/
1 

SUBCATCHMENT 25 Buffered site I woodland 

PEAK= 9.49 CFS@ 13.11 HRS, VOLUME= 2.53 AF 

ACRES CN 

44.70 65 Developed site BMP & Buffer 

V=.51 fps 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
19.6 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW Developed Site to BMP 
Grass: Dense n=.24 L=300 1 P2=3.5 in s=.05 1

/
1 

SHALLOW CONCENTRATED/UPLAND FLOW Buffdered site 
Forest w/Heavy Litter Kv=2.5 L=1700 1 s=.0294 1

/
1 V=.43 fps 

Total Length= 2000 ft Total Tc= 

SUBCATCHMENT 2 6 Future site I interchange /BMP's 

PEAK= 13.86 CFS@ 12.34 HRS, VOLUME= 1.95 AF 

ACRES CN 

34.35 65 Site buffered by Slope I wetland 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
22.8 

66.1 

88.9 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW Buffered site 
Grass: Dense n=.24 L=300 1 P2=3.5 in s=.05 
SHALLOW CONCENTRATED/UPLAND FLOW Buffer 

I I I 

Unpaved Kv=16.1345 L=1200 1 S=.0083 1
/

1 V=1.47 fps 

Total Length= 1500 ft 

Tc (min) 
22.8 

13.6 

Total Tc= 36.4 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE :n: 2.4-HOUR RAINFALL= 3.36 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCBMENT 2 7 RECONSTRUCTED LAGRANGE / 600 

PEAK= 8.23 CFS@ 11.92 HRS, VOLUME= .44 AF 

ACRES CN 

3.47 80 ROADWAY AND SIDE SLOPES 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3 .. 3 6 IN 

Page 5 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
DIRECT ENTRY DISCHARGE SYSTEM B 6.7 

SUB CATCHMENT 2 8 SECTION "A" 

PEAK= 5.41 CFS @ 12.28 HRS, VOLUME= .64 AF 

ACRES 
6.09 
2.20 
8.29 

Method 

CN 

60 
98 
70 

DIRECT ENTRY 

GRASSED R.O.W. 
PAVEMENT 

Comment 
DEVELOPED R.O.W. 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 
SPAN= 5-55 HRS, dt=.1 HRS 

Tc (min) 
33.4 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Page 6 

Prepared by Richard S. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 1 Natural drainage course 

Qin = 12.11 CFS@ 12.93 HRS, VOLUME= 2.70 AF 
Qout= 11.94 CFS@ 13.12 HRS, VOLUME= 2.70 AF, ATTEN= 1%, LAG= 11.2 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} ~FT} SPECIAL 900' CHANNEL STOR-IND+TRANS METHOD 
52.00 0.0 0.00 PEAK ELEV.= 52.17 FT 
54.00 50.0 50.17 n= .08 PEAK VELOCITY= 2.7 FPS 
56.00 173.0 73.35 LENGTH= 900 FT TRAVEL TIME = 5.5 MIN 
58.00 341.0 95.36 SLOPE= .022 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 2196.9 CFS 

REACH 2 Natural Ravine 

Qin = 22.42 CFS@ 13.10 HRS, VOLUME= 5.81 AF 
Qout= 22.23 CFS@ 13.23 HRS, VOLUME= 5.81 AF, ATTEN= 1%, LAG= 7.3 MIN 

ELEV END AREA PERIM 
{FT} (SQ-FT} (FT} SPECIAL 340' CHANNEL STOR-IND+TRANS METHOD 
48.00 0.0 0.00 PEAK ELEV.= 48.59 FT 
50.00 47.0 47.22 n= .08 PEAK VELOCITY= 1.6 FPS 
52.00 159.0 65.74 LENGTH= 340 FT TRAVEL TIME = 3.6 MIN 
54.00 277.0 100.45 SLOPE= .0074 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 870.4 CFS 

REACH 3 Natural wetland 

Qin = 23.37 CFS @ 13.22 HRS, VOLUME= 6.62 AF 
Qout= 22.72 CFS @ 13.51 HRS, VOLUME= 6.62 AF, ATTEN= 3%, LAG= 17.5 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} SPECIAL 900' CHANNEL STOR-IND+TRANS METHOD 
42.00 0.0 0.00 PEAK ELEV.= 42.55 FT 
44.00 47.0 47.18 n= .08 PEAK VELOCITY= 1.7 FPS 
46.00 172.0 78.46 LENGTH= 900 FT TRAVEL TIME = 8.6 MIN 
48.00 340.0 90.67 SLOPE= .0089 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 1438.1 CFS 

REACH 4 Wetland above culvert 

Qin = 27.76 CFS@ 12.33 HRS, VOLUME= 9.30 AF 
Qout= 26.30 CFS@ 13.72 HRS, VOLUME= 9.30 AF, ATTEN= 5%, LAG= 83.6 MIN 

ELEV END AREA PERIM 
(FT} {SQ-FT} (FT} SPECIAL 400' CHANNEL STOR-IND+TRANS METHOD 
38.40 0.0 0.00 PEAK ELEV.= 39.13 FT 
40.00 72.0 90.06 n= .08 PEAK VELOCITY= .8 FPS 
42.00 26.7. 0 105.58 LENGTH= 400 FT TRAVEL TIME = 8.3 MIN 
44.00 492.0 120.58 SLOPE= .0025 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 1166.8 CFS 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Page 7 

Prepared by Richard S. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 5 Roadway Culvert 

Qin = 23.88 CFS @ 14.15 HRS, VOLUME= 10.31 AF 
Qout= 23.87 CFS @ 14.15 HRS, VOLUME= 10.31 AF, ATTEN= 0%, LAG= .4 MIN 

DEPTH END AREA DISCH 
(FT} (SQ-FT} (CFS} 48" PIPE STOR-IND+TRANS METHOD 

0.00 0.00 0.00 PEAK DEPTH= 1. 09 FT 
.40 .65 3.00 n= .013 PEAK VELOCITY= 8.5 FPS 
.80 1. 79 12.58 LENGTH= 100 FT TRAVEL TIME = .2 MIN 

1.20 3.17 28.13 SLOPE= .01 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 
2.80 9.40 120.26 3 x FINER ROUTING 
3.20 10.78 140.41 
3.60 11.91 153.09 
3.76 12.26 154.51 
3.88 12.46 153.09 
4.00 12.57 143.64 

REACH 6 Natural Cross Section @ 40'down stream 

Qin = 23.87 CFS @ 14.15 HRS, VOLUME= 10.31 AF 
Qout= 23.86 CFS @ 14.17 HRS, VOLUME= 10.31 AF, ATTEN= 0%, LAG= .9 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT} {FT) SPECIAL 40' CHANNEL STOR-IND+TRANS METHOD 
35.50 0.0 0.00 PEAK ELEV.= 36.11 FT 
36.00 13.0 51.10 n= .1 PEAK VELOCITY= 1.2 FPS 
38.00 140.0 76.32 LENGTH= 40 FT TRAVEL TIME = .6 MIN 
40.00 309.0 93.48 SLOPE= .01 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 1018.9 CFS 3 x FINER ROUTING 

REACH 7 Natural Cross Section 120'downstream 

Qin = 23.86 CFS@ 14.17 HRS, VOLUME= 10.31 AF 
Qout= 23.84 CFS @ 14.20 HRS, VOLUME= 10.31 AF, ATTEN= 0%, LAG= 1.9 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT} {FT} 
34.90 0.0 0.00 
36.00 42.0 77.03 
38.00 206.0 87.80 
40.00 352.0 101.56 

SPECIAL 80' CHANNEL 

n= .1 
LENGTH= 8 0 FT 
SLOPE= .02 FT/FT 
CAPACITY= 1694.2 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 35.35 FT 
PEAK VELOCITY= 1·4 ~PS 
TRAVEL TIME = 1.0 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 3. 36 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 1 Road culvert I storage 

Qin = 28.82 CFS @ 12.60 HRS, VOLUME= 10.37 AF 
Qout= 23.88 CFS @ 14.15 HRS, VOLUME= 10.31 AF, ATTEN= 17%, LAG= 

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD 
(FT) (SF) (CF) (CF) PEAK STORAGE = 
39.3 0 0 0 PEAK ELEVATION= 
40.0 30015 10505 10505 FLOOD ELEVATION= 
42.0 65126 95141 105646 START ELEVATION= 
44.0 106060 171186 276832 SPAN= 5-55 HRS, 

Page 8 

25 Jan 01 

93.1 MIN 

82124 CF 
41.5 FT 
50.0 FT 
39.3 FT 

dt=.1 HRS 
46.0 153438 259498 536330 Tdet= 72 MIN (10 .29 AF) 
50.0 250129 807134 1343464 

if ROUTE INVERT OUTLET DEVICES 
1 p 39.5' 48" CULVERT 

n=. 013 L=30' S=.01'/' Ke=.5 Cc=.9 Cd=.6 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 5.04 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SOBCATCHMENT 21 North Far West 

PEAK= 29.92 CFS @ 12.87 HRS, VOLUME= 

ACRES CN 

35.09 70 FUTURE DEVELOPED SITE 

6.04 AF 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 

Page 9 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW Developed I wooded areas 
Grass: Dense n=.24 L=300' P2=3.5 in s=.0267 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW Ravine / future BMP 
Forest w/Heavy Litter Kv=2.5 L=1200' S=.025 '/' V=.4 fps 

Total Length= 1500 ft Total Tc= 

SOBCATCHMENT 22 North Mid-Interstate 

PEAK= 16.26 CFS ® 12.14 HRS, VOLUME= 1.44 AF 

ACRES CN 

10.29 65 Wooded some development 
SCS TR-20 METHOD 
TYPE II 2 4-HOUR 
RAINFALL= 5.04 IN 

Tc (min) 
29.3 

50.6 

79.9 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
SHALLOW CONCENTRATED/UPLAND FLOW Ravine / Future BMP 
Woodland Kv=5 L=1000' s=.02 '/' V=.71 fps 

SOBCATCHMENT 23 Future site I some woods 

PEAK= 29.70 CFS@ 12.02 HRS, VOLUME= 2.00 AF 

ACRES CN 

14.25 65 Wooded site 
SCS TR-20 METHOD 
TYPE II 2 4-HOUR 
RAINFALL= 5.04 IN 

Tc (min) 
23.6 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
CURVE NUMBER (LAG) METHOD Future site I some woods 14.1 
L=900' S=.1 '/' 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 5.04 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 24 Limited development area 

PEAK= 22.67 CFS@ 12.09 HRS, VOLUME= 1. 80 AF 

ACRES CN 

12.88 65 Land between roads 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 

Page 10 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
SHALLOW CONCENTRATED/UPLAND FLOW Existing ravine 

L=600' s=.0417 '/' Forest w/Heavy Litter KV=2.5 

SUBCATCBMENT 25 Buffered site I woodland 

PEAK= 27.46 CFS@ 13.04 HRS, VOLUME= 6.26 AF 

ACRES CN 

44.70 65 Developed site BMP & Buffer 

V=.51 fps 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 

Tc (min) 
19.6 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW Developed Site to BMP 
Grass: Dense n=.24 L=300' P2=3.5 in S=.05 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW Buffdered site 
Forest w/Heavy Litter Kv=2.5 L=1700' S=.0294 '/' V=.43 fps 

Total Length= 2000 ft Total Tc= 

SUB CATCHMENT 2 6 Future site I interchange /BMP's 

PEAK= 40.69 CFS @ 12.31 HRS, VOLUME= 4.81 AF 

ACRES CN 

34.35 65 Site buffered by Slope I wetland 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5 . 04 IN 

Tc (min) 

22.8 

66.1 

88.9 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
TR-55 SHEET FLOW Buffered site 22.8 
Grass: Dense n=.24 L=300' P2=3.5 in s=.05 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW Buffer 13.6 
Unpaved Kv=16.1345 L=1200' S=.0083 '/' V=l. 47 fps 

Total Length= 1500 ft Total Tc= 36.4 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 5.04 IN 

o-·l 
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Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 2 7 RECONSTRUCTED LAGRANGE / 600 

PEAK= 15.79 CFS@ 11.91 HRS, VOLUME= .85 AF 

ACRES CN 
3.47 80 ROADWAY AND SIDE SLOPES 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
DIRECT ENTRY DISCHARGE SYSTEM B 6.7 

SUBCATCHMENT 2 8 SECTION HAH 

PEAK= 13.24 CFS@ 12.25 HRS, 

ACRES CN 

6.09 60 
2.20 98 
8.29 70 

Method 
DIRECT ENTRY 

GRASSED R.O.W. 
PAVEMENT 

VOLUME= 1.43 AF 

Comment 
DEVELOPED R.O.W. 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 
SPAN= 5-55 HRS, dt=.1 HRS 

Tc (min) 
33.4 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24 -HOUR RAINFALL= 5. 04 IN 

Page 12 

Prepared by Richard S. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 1 Natural drainage course 

Qin = 29.92 CFS @ 12.87 HRS, VOLUME= 6.04 AF 
Qout= 29.48 CFS @ 13.06 HRS, VOLUME= 6.04 AF, ATTEN= 1%, LAG= 11.5 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) SPECIAL 900' CHANNEL STOR-IND+TRANS METHOD 
52.00 0.0 0.00 PEAK ELEV.= 52.43 FT 
54.00 50.0 50.17 n= .08 PEAK VELOCITY= 2.7 FPS 
56.00 173.0 73.35 LENGTH= 900 FT TRAVEL TIME = 5.5 MIN 
58.00 341.0 95.36 SLOPE= .022 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 2196.9 CFS 

REACH 2 Natural Ravine 

Qin = 59.26 CFS@ 13.04 HRS, VOLUME= 13.74 AF 
Qout= 58.78 CFS@ 13.16 HRS, VOLUME= 13.74 AF, ATTEN= 1%, LAG= 7.2 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) SPECIAL 340' CHANNEL STOR-IND+TRANS METHOD 
48.00 0.0 0.00 PEAK ELEV.= 49.58 FT 
50.00 47.0 47.22 n= .08 PEAK VELOCITY= 1.6 FPS 
52.00 159.0 65.74 LENGTH= 340 FT TRAVEL TIME = 3.6 MIN 
54.00 277.0 100.45 SLOPE= .0074 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 870.4 CFS 

REACH 3 Natural wetland 

Qin = 61.38 CFS@ 13.15 HRS, VOLUME= 15.74 AF 
Qout= 59.64 CFS@ 13.44 HRS, VOLUME= 15.74 AF, ATTEN= 3%, LAG= 17.3 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) SPECIAL 900' CHANNEL 
42.00 0.0 0.00 
44.00 47.0 47.18 n= .08 
46.00 172.0 78.46 LENGTH= 900 FT 
48.00 340.0 90.67 SLOPE= .0089 FT/FT 

CAPACITY= 1438.1 CFS 

REACH 4 Wetland above culvert 

Qin = 83.29 CFS@ 12.29 HRS, 
Qout= 80.84 CFS @ 12.50 HRS, 

VOLUME= 22.35 AF 
VOLUME= 22.35 AF, 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) SPECIAL 400' CHANNEL 
38.40 0.0 0.00 
40.00 72.0 90.06 n= .08 
42.00 26.7. 0 105.58 LENGTH= 400 FT 
44.00 492.0 120.58 SLOPE= .0025 FT/FT 

CAPACITY= 1166.8 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 43.46 FT 
PEAK VELOCITY= 1. 7 FPS 
TRAVEL TIME = 8.6 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 

ATTEN= 3%, LAG= 12.3 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 40.12 FT 
PEAK VELOCITY= 1. 0 FPS 
TRAVEL TIME = 6.9 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24 -HOUR RAINFALL= 5. 04 IN 

p.~f 
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Prepared by RichardS. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 5 Roadway CUlvert 

Qin = 61.21 CFS @ 13.97 HRS, VOLUME= 24.55 AF 
Qout= 61.21 CFS @ 13.97 HRS, VOLUME= 24.55 AF, ATTEN= 0%, LAG= .3 MIN 

DEPTH END AREA DISCH 
{FT} {SQ-FT) {CFS) 48" PIPE STOR-IND+TRANS METHOD 

0.00 0.00 0.00 PEAK DEPTH= 1. 77 FT 
.40 .65 3.00 n= .013 PEAK VELOCITY= 11.3 FPS 
.80 1. 79 12.58 LENGTH= 100 FT TRAVEL TIME = .1 MIN 

1.20 3.17 28.13 SLOPE= .01 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 
2.80 9.40 120.26 3 x FINER ROUTING 
3.20 10.78 140.41 
3.60 l.l. 91 153.09 
3.76 12.26 154.51 
3.88 12.46 153.09 
4.00 12.57 143.64 

REACH 6 Natural Cross Section ® 40'down stream 

Qin = 61.21 CFS @ 13.97 HRS, VOLUME= 24.55 AF 
Qout= 61.19 CFS @ 13.98 HRS, VOLUME= 24.56 AF, ATTEN= 0%, LAG= .8 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) SPECIAL 40 I CHANNEL STOR-IND+TRANS METHOD 
35.50 0.0 0.00 PEAK ELEV.= 36.35 FT 
36.00 13.0 51.10 n= .1 PEAK VELOCITY= 1.7 FPS 
38.00 140.0 76.32 LENGTH= 40 FT TRAVEL TIME = .4 MIN 
40.00 309.0 93.48 SLOPE= .01 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 1018.9 CFS 3 x FINER ROUTING 

REACH 7 Natural Cross Section 120'downstream 

Qin = 61.19 CFS@ 13.98 HRS, 
Qout= 61.18 CFS @ 14.01 HRS, 

VOLUME= 24.56 AF 
VOLUME= 24.56 AF, 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT} SPECIAL 80' CHANNEL 
34.90 0.0 0.00 
36.00 42.0 77.03 n= .1 
38.00 206.0 87.80 LENGTH= 80 FT 
40.00 352.0 101.56 SLOPE= .02 FT/FT 

CAPACITY= 1694.2 CFS 

ATTEN= 0%, LAG= 1.3 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 36.01 FT 
PEAK VELOCITY= 1.4 FPS 
TRAVEL TIME = .9 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 5.04 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 1 Road culvert I storage 

Qin 91.51 CFS @ 12.47 HRS, VOLUME= 24.62 AF 
Qout= 61.21 CFS @ 13.97 HRS, VOLUME= 24.55 AF, ATTEN= 33%, LAG= 

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD 
{FT) {SF) {CF) {CF) PEAK STORAGE = 
39.3 0 0 0 PEAK ELEVATION= 
40.0 30015 10505 10505 FLOOD ELEVATION= 
42.0 65126 95141 105646 START ELEVATION= 
44.0 106060 171186 276832 SPAN= 5-55 HRS, 

Page 14 

25 Jan 01 

89.9 MIN 

196105 CF 
43.1 FT 
50.0 FT 
39.3 FT 

dt=.1 HRS 
46.0 153438 259498 536330 Tdet= 61.9 MIN (24. 55 AF} 
50.0 250129 807134 1343464 

# ROUTE INVERT OUTLET DEVICES 
1 p 39.5' 48" COLVERT 

n=.013 L=30' S=.01'/' Ke=.S Cc=.9 Cd=.6 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 21 North Far West 

PEAK= 63.03 CFS ® 12.84 HRS, VOLUME= 12.25 AF 

ACRES CN 
35.09 70 FUTURE DEVELOPED SITE 

SCS TR-20 METHOD 
TYPE II 2 4-HOUR 
RAINFALL= 7 .. 68 IN 

Page 15 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW Developed I wooded areas 
Grass: Dense n=.24 L=300' P2=3.5 in S=.0267 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW Ravine / future BMP 
Forest w/Heavy Litter Kv=2.5 L=1200' s=.025 '/' V=.4 fps 

Total Length= 1500 ft Total Tc= 

SUBCATCHMENT 22 North Mid-Interstate 

PEAK= 36.96 CFS ® 12.13 HRS, VOLUME= 3.12 AF 

ACRES CN 
10.29 65 Wooded some development 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7 . 6 8 IN 

Tc (min) 
29.3 

50.6 

79.9 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
SHALLOW CONCENTRATED/UPLAND FLOW Ravine / Future BMP 
Woodland Kv=5 L=1000' s=.02 '/' V=.71 fps 

SUBCATCHMENT 23 Future site I some woods 

PEAK= 66.66 CFS ® 12.01 HRS, VOLUME= 4.32 AF 

ACRES CN 
14.25 65 Wooded site 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7 . 6 8 IN 

Tc (min) 
23.6 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
CURVE NUMBER (LAG) METHOD Future site I some woods 14.1 
L=900' S=.1 '/' 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 24 Limited development area 

PEAK= 51.03 CFS @ 12.08 HRS, VOLUME= 3 . 9 0 AF 

ACRES CN 

12.88 65 Land between roads 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7 .. 68 IN 

Page 16 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
SHALLOW CONCENTRATED/UPLAND FLOW Existing ravine 

L=600 1 S=.0417 1
/

1 Forest w/Heavy Litter Kv=2.5 

SUBCATCHMENT 25 Buffered site I woodland 

PEAK= 63.35 CFS@ 12.98 HRS, VOLUME= 13.55 AF 

ACRES CN 
44.70 65 Developed site BMP & Buffer 

V=.51 fps 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7.68 IN 

Tc (min) 
19.6 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW Developed Site to 
Grass: Dense n=.24 L=300 1 P2=3.5 in s=.05 1

/
1 

SHALLOW CONCENTRATED/UPLAND FLOW Buffdered site 

BMP 

Forest w/Heavy Litter Kv=2.5 L=1700 1 S=.0294 1
/

1 V=.43 fps 

Total Length= 2000 ft Total Tc= 

SUBCATCHMENT 2 6 Future site I interchange /BMP's 

PEAK= 93.19 CFS@ 12.29 HRS, VOLUME= 10.41 AF 

ACRES CN 

34.35 65 Site buffered by Slope I wetland 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7.68 IN 

Tc (min) 
22.8 

66.1 

88.9 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW Buffered site 
Grass: Dense n=.24 L=300 1 P2=3.5 in s=.05 
SHALLOW CONCENTRATED/UPLAND FLOW Buffer 

I I I 

Unpaved Kv=16.1345 L=1200' S=.0083 '/' V=1.47 fps 

Total Length= 1500 ft 

Tc (min) 
22.8 

13.6 

Total TC= 36.4 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Prepared by Richard s. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUB CATCHMENT 2 7 RECONSTRUCTED LAGRANGE / 600 

PEAK= 28.21 CFS @ 11.91 HRS, VOLUME= 1.54 AF 

ACRES CN 

3.47 80 ROADWAY AND SIDE SLOPES 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7 .. 6 8 IN 

Page 17 

25 Jan 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
DIRECT ENTRY DISCHARGE SYSTEM B 6.7 

SUBCATCHMENT 2 8 SECTION RAR 

PEAK= 27.85 CFS@ 12.24 HRS, VOLUME= 2.89 AF 

ACRES 
6.09 
2.20 
8.29 

Method 

CN 

60 
98 
70 

DIRECT ENTRY 

GRASSED R.O.W. 
PAVEMENT 

Comment 
DEVELOPED R.O.W. 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7.68 IN 
SPAN= 5-55 HRS, dt=.1 HRS 

Tc (min) 
33.4 

WC068_LAGRANGE_PARKWAY_EXTENSION - 053



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

Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Page 18 

Prepared by RichardS. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5.11 000388 {c) 1986-1999 Applied Microcomputer Systems 

REACH 1 Natural drainage course 

Qin = 63.03 CFS @ 12.84 HRS, VOLUME= 12.25 AF 
Qout= 61.99 CFS @ 13.03 HRS, VOLUMEo: 12.25 AF, ATTEN= 2%, LAG= 11.6 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} SPECIAL 900' CHANNEL STOR-IND+TRANS METHOD 
52.00 0.0 0.00 PEAK ELEV.= 52.90 FT 
54.00 50.0 50.17 n= .08 PEAK VELOCITY= 2.7 FPS 
56.00 173.0 73.35 LENGTH= 900 FT TRAVEL TIME = 5.5 MIN 
58.00 341.0 95.36 SLOPE= .022 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 2196.9 CFS 

REACH 2 Natural Ravine 

Qin = 130.0 CFS@ 13.00 HRS, VOLUME= 28.92 AF 
Qout= 129.4 CFS @ 13.07 HRS, VOLUME= 28.92 AF, ATTEN= 0%, LAG= 4.5 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT} SPECIAL 340' CHANNEL STOR-IND+TRANS METHOD 
48.00 0.0 0.00 PEAK ELEV.= 50.29 FT 
50.00 47.0 47.22 n= .08 PEAK VELOCITY= 2.1 FPS 
52.00 159.0 65.74 LENGTH= 340 FT TRAVEL TIME = 2.8 MIN 
54.00 277.0 100.45 SLOPE= .0074 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 870.4 CFS 

REACH 3 Natural wetland 

Qin = 134.7 CFS @ 13.06 HRS, VOLUME= 33.24 AF 
Qout= 133.5 CFS @ 13.25 HRS, VOLUMEo: 33.24 AF, ATTEN= 1%, LAG= 11.6 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) SPECIAL 900' CHANNEL STOR-IND+TRANS METHOD 
42.00 0.0 0.00 PEAK ELEV.= 44.24 FT 
44.00 47.0 47.18 n= .08 PEAK VELOCITY= 2.2 FPS 
46.00 172.0 78.46 LENGTH= 900 FT TRAVEL TIME = 7.0 MIN 
48.00 340.0 90.67 SLOPE= .0089 FT/FT SPANo: 5-55 HRS, dt=.1 HRS 

CAPACITY= 1438.1 CFS 

REACH 4 Wetland above culvert 

Qin = 202.3 CFS @ 12.25 HRS, VOLUME= 47.55 AF 
Qout= 196.7 CFS @ 12.40 HRS, VOLUME= 47.55 AF, ATTEN= 3%, LAG= 9.2 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) SPECIAL 400' CHANNEL STOR-IND+TRANS METHOD 
38.40 0.0 0.00 PEAK ELEV.= 40.70 FT 
40.00 72.0 90.06 n= .08 PEAK VELOCITY= 1.4 FPS 
42.00 26.7. 0 105.58 LENGTH= 400 FT TRAVEL TIME = 4.7 MIN 
44.00 492.0 120.58 SLOPE= .0025 FT/FT SPAN= 5-55 HRS, dt=.l HRS 

CAPACITY= 1166.8 CFS 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 7.68 IN 
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Prepared by RichardS. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 5 Roadway CUlvert 

Qin = 125.7 CFS @ 13.83 HRS, VOLUME= 51.92 AF 
Qout= 125.7 CFS @ 13.83 HRS, VOLUME= 51.92 AF, ATTEN= 0%, LAG= .2 MIN 

DEPTH END AREA DISCH 
{FT} {SQ-FT} {CFS} 48" PIPE STOR-IND+TRANS METHOD 

0.00 0.00 0.00 PEAK DEPTH= 2.91 FT 
.40 .65 3.00 n= .013 PEAK VELOCITY= 12.9 FPS 
.80 1. 79 12.58 LENGTH= 100 FT TRAVEL TIME = .1 MIN 

1.20 3.17 28.13 SLOPE= .01 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 
2.80 9.40 120.26 3 x FINER ROUTING 
3.20 10.78 140.41 
3.60 11.91 153.09 
3.76 12.26 154.51 
3.88 12.46 153.09 
4.00 12.57 143.64 

REACH 6 Natural Cross Section@ 40'down stream 

Qin = 125.7 CFS@ 13.83 HRS, VOLUME= 51.92 AF 
Qout= 125.7 CFS @ 13.84 HRS, VOLUME= 51.92 AF, ATTEN= 0%, LAG= .6 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} SPECIAL 40 I CHANNEL STOR-IND+TRANS METHOD 
35.50 0.0 0.00 PEAK ELEV.= 36.78 FT 
36.00 13.0 51.10 n= .1 PEAK VELOCITY= 2.0 FPS 
38.00 140.0 76.32 LENGTH= 4 0 FT TRAVEL TIME = .3 MIN 
40.00 309.0 93.48 SLOPE= .01 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

CAPACITY= 1018.9 CFS 3 x FINER ROUTING 

REACH 7 Natural Cross Section 120'downstream 

Qin = 125.7 CFS @ 13.84 HRS, VOLUME= 51.92 AF 
Qout= 125.7 CFS@ 13.84 HRS, VOLUME= 51.92 AF, ATTEN= 0%, LAG= 0.0 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} (FT} SPECIAL 80' CHANNEL STOR-IND+TRANS METHOD 
34.90 0.0 0.00 PEAK ELEV.= 36.19 FT 
36.00 42.0 77.03 n= .1 PEAK VELOCITY= 2.2 FPS 
38.00 206.0 87.80 LENGTH= 80 FT TRAVEL TIME = .6 MIN 

40.00 352.0 101.56 SLOPE= .02 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 
CAPACITY= 1694.2 CFS 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOOR RAINFALL= 7.68 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 1 Road culvert I storage 

Qin =~CFS @ 12.38 HRS, VOLUME= 51.99 AF 
Qout= 125.7 CFS@ 13.83 HRS, VOLUME= 51.92 AF, 

ELEVATION AREA INC.STOR CUM.STOR 
(FT} (SF} (CF} (CF} 
39.3 0 0 0 
40.0 30015 10505 10505 
42.0 65126 95141 105646 
44.0 106060 171186 276832 

ATTEN= 44%- I LAG= 

STOR- IND METHOD 
PEAK STORAGE = 
PEAK ELEVATION= 
FLOOD ELEVATION= 
START ELEVATION= 
SPAN= 5-55 HRS, 

Page 20 

25 Jan 01 

87.1 MIN 

512906 CF 
45.8 FT 
50.0 FT 
39.3 FT 

dt=.1 HRS 
46.0 153438 259498 536330 Tdet= 61.9 MIN (51. 81 AF) 
50.0 250129 807134 1343464 

# ROUTE INVERT OUTLET DEVICES 
1 p 39.5' 48" CULVERT 

n=.013 L=30' S=.01'/' Ke=.S Cc=.9 Cd=.6 
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Culvert Summary 

Allowable HW Elevation 

Computed Headwater Elevation 
0.00 ft 

41.98 ft 
41.72 ft 
41.98 ft 

Inlet Control HW Elev 

Outlet Control HW Elev 

Grades 

Upstream Invert 

length 

Hydraulic Profile 

Profile 

Slope Type 
Flow Regime 
Velocity Downstream 

Section 

Section Shape 
Section Material 
Section Size 

Number Sections 

Outlet Control Properties 

Outlet Control HW Elev 
Ke 

Inlet Control Properties 

Inlet Control HW Elev 
Inlet Type 
K 
M 

c 
y 

39.50 ft 
130.00 ft 

52 

Steep 
Supercritical 

~s 

Circular 
Concrete 

48inch 
1 

41.98 ft 
0.50 

41.72 ft 
Square edge w/headwall 

0.00980 

2.00000 
0.03980 
0.67000 

Headwater Depth/ Height 

Discharge 

Tailwater Elevation 

Control Type 

Downstream Invert 

Constructed Slope 

Depth, Downstream 
Normal Depth 
Critical Depth 

Critical Slope 

Mannings Coefficient 
Span 
Rise 

Upstream Velocity Head 
Entrance loss 

Flow Control 
Area Full 
HDS 5 Chart 
HDS 5 Scale 
Equation Form 

c:\haestad\cvm\rsp-chec.cvm _:::' .:~ •.· ·· 

0.62 
28.82 cfs../ 

0.00 ft ~ 
Outlet Control 

38.20 ft 
0.010000 ft/ft 

1.22 ft 
1.22 ft 

1.59 ft 
0.003618 ft/ft 

0.013 
4.00 ft 
4.00 ft 

0.59 ft 
0.30 ft 

Unsubmerged 
12.6 ft2 

L. A '11.4/V4 &"' 
STA · 't~-}StJ 

Project Engineer: Louis M. Penci 

I 01/25/01 09:39:48 AM © Haestad Methods, Inc. 37 Brookside Road wau::ruury, CT 06708 USA (203) 755-1666 
CulvertMaster v1.0 
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I Solve For: Headwater Elevation 

Culvert Summary 
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Allowable HW Elevation 

Computed Headwater Elevation 

Inlet Control HW Elev 

0.00 ft 

44.45 ft 

44.29 ft 

44.45 ft Outlet Control HW Elev 

Grades 

Upstream Invert 

Length 

Hydraulic Profile 

Profile 
Slope Type 
Flow Regime 
Velocity Downstream 

Section 

Section Shape 
Section Material 
Section Size 
Number Sections 

Outlet Control Properties 

Outlet Control HW Elev 
Ke 

Inlet Control Properties 

Inlet Control HW Elev 
Inlet Type 
K 

M 

c 
y 

39.50 ft 

130.00 ft 

52 
Steep 

Supercritical 
11.73 ft/s ../ 

Circular 

Concrete 
48inch 

1 

44.45 ft 
0.50 

44.29 ft 
Square edge w/headwall 

0.00980 
2.00000 

0.03980 
0.67000 

Headwater Depth/ Height 

Discharge 

Tailwater Elevation 

Control Type 

Downstream Invert 

Constructed Slope 

Depth, Downstream 
Normal Depth 
Critical Depth 
Critical Slope 

Mannings Coefficient 

Span 
Rise 

Upstream Velocity Head 
Entrance Loss 

Flow Control 
Area Full 
HDS 5 Chart 
HDS5 Scale 

Equation Form 

/ 
1.24 v 

91.51 cfs ./ 

0.00 ft 1 
Outlet Control 

38.20 ft 

0.010000 ft/ft 

2.38 ft 
2.32 ft 
2.90 ft 

0.005293 ft/ft 

0.013 
4.00 ft 
4.00 ft 

1.37 ft 
0.68 ft 

Transition 
12.6 tt• 

1 

Project Engineer: Louis M. Penci 
c:\haestad\cvm\rsp-chec.cvm :. '·' ''"' .. ' ·~ r.;:.:u<:'n,.su I 01/25/01 09:40:13 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

CulvertMaster v1.0 
Page 1 of 1 
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Replacement Culvert Rte 600 

I Solve For: Headwater Elevation 
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Culvert Summary 

Allowable HW Elevation 

Computed Headwater Elevation 
0.00 ft 

46.14 ft 

46.14 ft 

45.76 ft 

Inlet Control HW Elev 

Outlet Control HW Elev 

Grades 

Upstream Invert 
Length 

Hydraulic Profile 

Profile 
Slope Type 
Flow Regime 

Velocity Downstream 

Section 

Section Shape 
Section Material 
Section Size 
Number Sections 

Outlet Control Properties 

Outlet Control HW Elev 
Ke 

Inlet Control Properties 

Inlet Control HW Elev 
Inlet Type 
K 
M 

c 
y 

39.50 ft 
130.00 ft 

S2 
Steep 

Supercritical 
12.63 ft/s 

Circular 
Concrete 

48inch 
1 

45.76 ft 

0.50 

46.14 ft 
Square edge w/headwall 

0.00980 
2.00000 
0.03980 

0.67000 

Headwater Depth/ Height 

Discharge 

Tailwater Elevation 

Control Type 

Downstream Invert 

Constructed Slope 

Depth, Downstream 
Normal Depth 
Critical Depth 
Critical Slope 

Mannings Coefficient 
Span 
Rise 

Upstream Velocity Head 
Entrance Loss 

Flow Control 
Area Full 
HDS 5 Chart 
HDS 5Scale 

Equation Form 

1.66 

125.70.cfs 

0.00 ft ~ 
Inlet Control 

38.20 ft 

0. 01 0000 ft/ft 

2.95 ft 
2.90 ft 
3.36 ft 

0.007329 ft/ft 

0.013 
4.00 ft 
4.00 ft 

1.93 ft 
0.96 ft 

Submerged 
12.6 ft2 

Project Engineer: Louis M. Penci 
c:\haestad\cvm\rsp-chec.cvm ·"''"·. _ I 01/25/01 09:40:31 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

CulvertMaster v1.0 
Page 1 of 1 
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Inlet Structure Summary 

Structure Structure 
Designation Type Inlet Length 
A-42 DI-3B 8.0 
A-41 DI-3A 4.0 
A-40 DI-3B 6.0 

A-39 DI-3B 12.0 
A-38 DI-3B 18.0 
A-37 DI-3B 4.0 
A-36 MH-1 -
A-36A DI-3C 6.0 
A-35 DI-3B 4.0 
A-34 DI-3B 8.0 
A-33 DI-3B 10.0 
A-32 DI-3B 18.0 
A-32A DI-3B 6.0 
A-31 DI-3B 10.0 

B-5 DI-3B 10.0 
B-4 DI-3B 14.0 
B-3 DI-3B 12.0 
B-3A DI-3B 8.0 
B-2 DI-3C 12.0 
B-2A DI-3C 12.0 

C-14 DI-3B 8.0 
C-13 DI-3B 16.0 
C-12 MH-1 -
C-12B DI-3B 6.0 
C-12A DI-3B 10.0 

Rim 
Elevation Road Grade Remarks 

72.17 0.0300 
71.56 0.0300 
66.96 0.0400 

93.07 0.0178 
96.86 0.0192 
99.19 0.0192 
94.80 -
92.40 - SUMP 
90.95 0.0400 
89.28 0.0350 
80.83 0.0380 
72.08 0.0400 
72.96 0.0400 
66.00 0.0400 

54.13 0.0150 
53.16 0.0150 
51.48 0.0400 
52.44 0.0400 
51.30 - SUMP 
52.26 - SUMP 

100.44 0.0520 
100.20 0.0520 

-
90.38 0.0700 
90.38 0.0700 
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PROJECT 1990140-000.11 

HEC12 Version: V2.91 Run Date: 01-07-2001 

INLETNUMBERA-42 LENGTH 8.0 STATION 10+75R 

DRAINAGE AREA = 0.050 ACRES C VALUE= .900 CA = 0.045 

DRAINAGE AREA= 0.360 ACRES C VALUE= .400 CA = 0.144 

SUM CA= 0.189 INT= 4.00 CFS= 0.756 CO= 0.000 GUTTER FLOW= 0.756 

GUTTER SLOPE= 0.0300 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W WIT SW SW/SX Eo a S'W SE 

2.46 2.0. 0.81 0.0833 4.0 1.00 3.5 0.146 0.166 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft) = 6.8 EFFICIENCY= 1.00 

CFS INTERCEPTED= 0.76 CFS CARRYOVER= 0.00 

INLETNUMBER~J:·;c,;·~f LENGTH~ STATION 10+75L 

DRAINAGE AREA = 0.070 ACRES C VALUE = .900 CA = 0.063 

SUM CA= 0.063 INT= 4.00 CFS= 0.252 CO= 0.000 GUTTER FLOW= 0.252 

GUTTER SLOPE= 0.0300 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT. 

SPREAD W W/T SW SW/SX Eo a S'W SE 

1.40 2.0 1.42 0.0833 4.0 1.00 3.5 0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE :XXXXXXXXXX 

REQUIRED LENGTH (ft) = 4.3 EFFICIENCY= 0.79 

CFS INTERCEPTED= 0.20 CFS CARRYOVER= 0.05 
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INLET NUMBER A-40 LENGTH 6.0 STATION 36+00R 

DRAINAGE AREA = 0.060 ACRES 

DRAINAGE AREA = 0.050 ACRES 

C VALUE = .900 

C VALUE= .550 

CA= 0.054 

CA= 0.028 

SUM CA= 0.082 INT= 4.00 CFS= 0.326 CO= 0.000 GUTTER FLOW= 0.326 

GUTTER SLOPE= 0.0300 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W WIT SW SWISX Eo a S'W SE 

1.55 2.0 1.29 0.0833 4.0 1.00 3.5 0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE :XXXXXXXXXX 

REQUIRED LENGTH (ft) = 4.8 

CFS INTERCEPTED= 0.33 

EFFICIENCY= 1.00 

CFS CARRYOVER= 0.00 

INLET NUMBER A-39 LENGTH 12.0 STATION 27+25L 

DRAINAGE AREA = 0.490 ACRES C VALUE = .900 CA = 0.441 

DRAINAGE AREA = 0.390 ACRES C VALUE = .500 CA = 0.195 

SUM CA= 0.636 INT= 4.00 CFS= 2.544 CO= 0.000 GUTTER FLOW= 2.544 

GUTTER SLOPE = 0.0178 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W WIT SW SWISX Eo a S'W SE 

7.45 2.0 0.27 0.0833 4.0 0.72 3.5 0.146 0.125 

:XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXX:X 

REQUIRED LENGTH (ft) = 11.5 EFFICIENCY= 1.00 

CFS INTERCEPTED= 2.54 CFS CARRYOVER= 0.00 
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INLETNUMBERA-38 LENGTH 18.0 STATION 30+00L 

DRAINAGE AREA = 0.50 ACRES C VALUE= .900 CA = 0.450 

DRAINAGE AREA = 1.360 ACRES C VALUE = .500 CA = 0.680 

SUM CA= 1.130 INT= 4.00 CFS= 4.520 CO= 0.000 GUTTER FLOW= 4.520 

GUTTER SLOPE= 0.0192 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W WIT SW SWISX Eo a S'W SE 

9.67 2.0 0.21 0.0833 4.0 0.59 3.5 0.146 0.107 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft) = 16.4 EFFICIENCY= 1.00 

CFS INTERCEPTED= 4.52 CFS CARRYOVER= 0.00 

INLET NUMBER A-37 LENGTH 4.0 STATION 30+00R 

DRAINAGE AREA = 0.020 ACRES C VALUE = .900 CA= 0.018 

CA = 0.015 DRAINAGE AREA = 0.030 ACRES C VALUE = .500 

SUM CA= 0.033INT= 4.00 CFS= 0.132 CO= 0.000 GUTTER FLOW= 0.132 

GUTTER SLOPE= 0.0192 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W WIT SW SWISX Eo a S'W SE 

1.20 2.0 1.67 0.0833 4.0 1.00 3.5 0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXX:XXXXXX 

REQUIRED LENGTH (ft) = 2.9 EFFICIENCY= 1.00 

CFS INTERCEPTED= 0.13 CFS CARRYOVER= 0.00 
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INLETNUMBERA-36A LENGTH 6.0 STATION 2?+??L 

DRAINAGE AREA = 0.300 ACRES C VALUE = .900 CA = 0.270 

DRAINAGE AREA= 0.240 ACRES C VALUE= .500 CA = 0.120 

FOR THE FIRST SIDE 

SUM CA= 0.270 INT= 4.00 CFS= 1.080 CO= 0.000 GUTTER FLOW= 1.080 

FOR THE OTHER SIDE 

SUM CA= 0.120 INT= 4.00 CFS= 0.480 CO= 0.000 GUTTER FLOW= 0.480 

AT THE INLET 

SUM CA= 0.390 INT= 4.00 CFS= 1.560 CO= 0.000 GUTTER FLOW= 1.560 

GUTTER SLOPE= 0.0001 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD AT A SLOPE OF .000 (ft./ft.) AND 1.08 (cfs) IS 16.13 (ft.) 

XXX:XXXXXXX CURB INLET IN A SUMP XXX:XXXXXXX 

P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.458 

DEPTHOFWATER(ft)= 0.17 SPREAD(ft) = 8.21 

INLETNUMBERA-35 LENGTH 4.0 STATION 3?+??R 

DRAINAGE AREA= 0.010 ACRES C VALUE= .900 CA = 0.009 

DRAINAGE AREA= 0.050 ACRES C VALUE = .500 CA = 0.025 

SUM CA= 0.034 INT= 4.00 CFS= 0.136 CO= 0.000 GUTTER FLOW= 0.136 

GUTTER SLOPE= 0.0400 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W W/T SW SW/SX Eo a S'W SE 

1.06 2.0 1.89 0.0833 4.0 1.00 3.5 0.146 0.167 

XXX:XXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft) = 3.6 EFFICIENCY= 1.00 

CFS INTERCEPTED= 0.14 CFS CARRYOVER= 0.00 
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INLETNUMBERA-34 LENGTH 8.0 STATION 3?+??L 

DRAINAGE AREA = 0.180 ACRES C VALUE = .900 CA = 0.162 

DRAINAGE AREA= 0.130 ACRES C VALUE= .400 CA = 0.052 

SUM CA= 0.214 INT= 4.00 CFS= 0.856 CO= 0.000 GUTTER FLOW= 0.856 

GUTTER SLOPE= 0.0350 FTIFT PAVEMENT CROSS SLOPE= 0.0208FT/FT 

SPREAD W WIT SW SWISX Eo a S'W SE 

2.60 2.0 0.77 0.0833 4.0 1.00 3.5 0.146 0.166 

XXXXXXXXXX: CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft) = 7.5 EFFICIENCY= 1.00 

CFS INTERCEPTED= 0.86 CFS CARRYOVER= 0.00 

INLETNUMBERA-33 LENGTH 10.0 STATION 3?+??L 

DRAINAGEAREA= 0.180ACRES CVALUE=.900 CA= 0.162 

DRAINAGE AREA = 0.190 ACRES C VALUE = .550 CA = 0.105 

SUM CA= 0.266 INT= 4.00 CFS= 1.066 CO= 0.000 GUTTER FLOW= 1.066 

GUTTER SLOPE= 0.0380 FTIFT PAVEMENT CROSS SLOPE= 0.0208 FTIFT 

SPREAD W WIT SW SWISX Eo a S'W SE 

3.16 2.0 0.63 0.0833 4.0 0.98 3.5 0.146 0.164 

XXXXXXXXXX: CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft) = 8.5 EFFICIENCY= 1.00 

CFS INTERCEPTED= 1.07 CFS CARRYOVER= 0.00 
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INLETNUMBERA-32A LENGTH 6.0 STATION 35+??R 

DRAINAGE AREA = 0.020 ACRES C VALUE= .900 CA = 0.018 

DRAINAGE AREA= 0.160 ACRES C VALUE= .550 CA = 0.088 

SUM CA= 0.106 INT= 4.00 CFS= 0.424 CO= 0.000 GUTTER FLOW= 0.424 

GUTTER SLOPE= 0.0400 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W WIT SW SW/SX Eo a S'W SE 

1.62 2.0 1.24 0.0833 4.0 1.00 3.5 0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft)= 5.8 

CFS INTERCEPTED= 0.42 

EFFICIENCY= 1.00 

CFS CARRYOVER= 0.00 

INLETNUMBERA-32 LENGTH 18.0 STATION 3?+??L 

DRAINAGE AREA = 0.150 ACRES C VALUE= .900 CA = 0.135 

DRAINAGE AREA= 1.710 ACRES C VALUE= .550 CA = 0.941 

SUM CA= 1.076 INT= 4.00 CFS= 4.302 CO= 0.000 GUTTER FLOW= 4.302 

GUTTER SLOPE= 0.0400 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W W/T SW SW/SX Eo a S'W SE 

7.92 2.0 0.25 0.0833 4.0 0.69 3.5 0.146 0.121 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft) = 18.6 EFFICIENCY= 1.00 

CFS INTERCEPTED= 4.29 CFS CARRYOVER= O.Ql 
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PROJECT 1990140-000.11 
HEC12 Version: V2.91 Run Date: 01-23-2001 

============================================================================ 
INLET NUMBER A-31 LENGTH 

DRAINAGE AREA= 0.170 ACRES 
DRAINAGE AREA= 0.280 ACRES 
SUM CA= 0.307 INT= 4.00 CFS= 

GUTTER SLOPE = 0.0400 FT/FT 

SPREAD w W/T sw 
3.09 2.0 0.65 0.0833 

XXXXXXXXXX CURB INLET ON A 
REQUIRED LENGTH (ft) = 9.2 
CFS INTERCEPTED= 1. 23 

INLET NUMBER A-41 LENGTH 

DRAINAGE AREA = 0.070 ACRES 
SUM CA= 0.063 INT= 4.00 CFS= 

GUTTER SLOPE = 0.0300 FT/FT 

SPREAD w W/T sw 
1. 40 2.0 1. 42 0.0833 

10.0 STATION 36+00L 

C VALUE .900 CA = 0.153 
C VALUE .550 CA = 0.154 
1.228 CO= 0.000 GUTTER FLOW= 1.228 

PAVEMENT CROSS SLOPE = 0.0300 FT/FT 

SW/SX Eo a S'W SE 
2.8 0. 97 3.3 0.137 0.162 

CONTINUOUS GRADE xxxxxxxxxx 
EFFICIENCY= 1. 00 

CFS CARRYOVER= 0.00 

4.0 STATION 10+75L 

C VALUE .900 CA = 0.063 
0.252 CO= 0.000 GUTTER FLOW= 0.252 

PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SW/SX Eo a S'W SE 
4.0 1. 00 3.5 0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 4.3 EFFICIENCY= 0.99 
CFS INTERCEPTED= 0.25 CFS CARRYOVER= 0.00 
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PROJECT 1990140-000.11 

HEC12 Version: V2.91 Run Date: 01-07-2001 

INLET NUMBER B-5 LENGTH 10.0 STATION 47+53R 

DRAINAGE AREA= 0.110 ACRES C VALUE= .900 CA = 0.099 

DRAINAGE AREA= 0.130 ACRES C VALUE = .400 CA = 0.052 

DRAINAGE AREA = 0.890 ACRES C VALUE= .550 CA = 0.490 

SUM CA= 0.641 INT= 4.00 CFS= 2.562 CO= 0.000 GUTTER FLOW= 2.562 

GUTTER SLOPE= 0.0150 FT/FT PAVEMENT CROSS SLOPE= 0.0330 FT/FT 

SPREAD W WIT SW SW/SX Eo a S'W SE 
6.00 2.0 0.33 0.0833 2.5 0.73 3.2 0.134 0.130 

XXXXXX:XXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft) = 10.7 EFFICIENCY= 0.99 

CFS INTERCEPTED= 2.54 CFS CARRYOVER= 0.02 

INLET NUMBER B-4 LENGTH 14.0 STATION 47+53L 

DRAINAGE AREA = 0.500 ACRES C VALUE = .900 CA = 0.450 

DRAINAGE AREA= 0.120 ACRES C VALUE = .400 CA = 0.048 

DRAINAGE AREA = 1.080 ACRES C VALUE = .550 CA = 0.594 

SUM CA= 1.092 INT= 4.00 CFS= 4.368 CO= 0.000 GUTTER FLOW= 4.368 

GUTTER SLOPE= 0.0150 FT/FT PAVEMENT CROSS SLOPE= 0.0330 FT/FT 

SPREAD W W/T SW SW/SX Eo a S'W SE 

7.65 2.0 0.26 0.0833 2.5 0.61 3.2 0.134 0.115 

XXXXXX:XXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft) = 14.4 EFFICIENCY= 1.00 

CFS INTERCEPTED= 4.36 CFS CARRYOVER= O.Ql 
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INLET NUMBER B-3 LENGTH 12.0 STATION 44+33L 

DRAINAGE AREA= 0.160 ACRES 

DRAINAGE AREA = 0.050 ACRES 

C VALUE= .900 

C VALUE = .400 

CA = 0.144 

CA= 0.020 

DRAINAGE AREA = 0.320 ACRES C VALUE = .550 CA = 0.176 

SUM CA= 0.340 INT= 4.00 CFS= 1.360 CO= 0.000 GUTTER FLOW= 1.360 

GUTTER SLOPE= 0.0400 FT/FT PAVEMENT CROSS SLOPE= 0.0300 FT/FT 

SPREAD W WIT SW SWISX Eo a S'W SE 

3.33 2.0 0.60 0.0833 2.8 0.95 3.3 0.137 0.160 

:XXXXX:XXXXX CURB INLET ON A CONTINUOUS GRADE :XXXXX:XXXXX 

REQUIRED LENGTH (ft) = 9.7 EFFICIENCY= 1.00 

CFS INTERCEPTED= 1.36 CFS CARRYOVER= 0.00 

INLETNUMBERB-3A LENGTH 8.0 STATION 44+33R 

DRAINAGE AREA= 0.010 ACRES C VALUE= .900 CA = 0.009 

DRAINAGE AREA = 0.050 ACRES C VALUE = .400 CA = 0.020 

DRAINAGE AREA= 0.310 ACRES C VALUE= .550 CA= 0.171 

SUM CA= 0.200 INT= 4.00 CFS= 0.798 CO= 0.000 GUTTER FLOW= 0.798 

GUTTER SLOPE= 0.0400 FT/FT PAVEMENT CROSS SLOPE= 0.0300 FT/FT 

SPREAD W WIT SW SWISX Eo a S'W SE 

2.13 2.0 0.94 0.0833 2.8 1.00 3.3 0.137 0.167 

:XXXXX:XXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft) = 7.6 EFFICIENCY= 1.00 

CFS INTERCEPTED= 0.80 CFS CARRYOVER= 0.00 
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INLETNUMBERB-2A LENGTH 12.0 STATION 43+80 

DRAINAGE AREA= 0.020 ACRES C VALUE= .900 CA = 0.018 

DRAINAGE AREA = 0.090 ACRES C VALUE= .400 

DRAINAGE AREA= 0.010 ACRES C VALUE= .900 

DRAINAGE AREA= 0.010 ACRES C VALUE= .400 

DRAINAGE AREA = 0.070 ACRES C VALUE = .550 

FOR THE FIRST SIDE 

CA= 0.036 

CA= 0.009 

CA= 0.004 

CA= 0.038 

SUM CA= 0.054 INT= 4.00 CFS= 0.216 CO= 0.000 GUTTER FLOW= 0.216 

FOR THE OTHER SIDE 

SUM CA= 0.052 INT= 4.00 CFS= 0.206 CO= 0.000 GUTTER FLOW= 0.206 

AT THE INLET 

SUM CA= 0.105 INT= 4.00 CFS= 0.422 CO= 0.000 GUTTER FLOW= 0.422 

GUTTER SLOPE= 0.0001 FTIFT PAVEMENT CROSS SLOPE= 0.0300 FTIFT 

SPREAD AT A SLOPE OF .000 (ft./ft.) AND 0.22 (cfs) IS 6.43 (ft.) 

XXXXXXXXX:X CURB INLET IN A SUMP XXXXXXXXX:X 

P EFFEC. LENGTH (ft) = 15.60 H (ft) = 0.458 

DEPTH OF WATER (ft) = 0.05 SPREAD (ft) = 1.72 
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INLET NUMBER B-2 LENGTH 12.0 STATION 43+80L 

DRAINAGE AREA = 0.290 ACRES C VALUE = .900 

DRAINAGE AREA= 0.090 ACRES C VALUE = .400 

DRAINAGE AREA = 0.030 ACRES C VALUE= .900 

DRAINAGEAREA= 0.010ACRES CVALUE=.400 

DRAINAGE AREA = 0.040 ACRES C VALUE= .550 

FOR THE FIRST SIDE 

CA = 0.261 

CA= 0.036 

CA= 0.027 

CA= 0.004 

CA= 0.022 

SUM CA= 0.297 INT= 4.00 CFS= 1.188 CO= 0.000 GUTTER FLOW= 1.188 

FOR THE OTHER SIDE 

SUM CA= 0.053 INT= 4.00 CFS= 0.212 CO= 0.000 GUTTER FLOW= 0.212 

AT THE INLET 

SUM CA= 0.350 INT= 4.00 CFS= 1.400 CO= 0.000 GUTTER FLOW= 1.400 

GUTTER SLOPE= 0.0001 FT/FT PAVEMENT CROSS SLOPE= 0.0300 FTIFT 

SPREAD AT A SLOPE OF .000 (ft./ft.) AND 1.19 (cfs) IS 13.38 (ft.) 

:XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 

P EFFEC. LENGTH (ft) = 15.60 H (ft) = 0.458 

DEPTH OF WATER (ft) = 0.11 SPREAD (ft) = 3.83 
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INLET NUMBER C-14 LENGTH 8.0 STATION 55+95L 

DRAINAGE AREA = 0.460 ACRES C VALUE = .400 CA = 0.184 

SUM CA= 0.184 INT= 4.00 CFS= 0.736 CO= 0.000 GUTTER FLOW= 0.736 

GUTTER SLOPE= 0.0520 FTIFT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W WIT SW SWISX Eo a S'W SE 

1.89 2.0 1.06 0.0833 4.0 1.00 3.5 0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXX:X 

REQUIRED LENGTH (ft) = 7.9 EFFICIENCY= 1.00 

CFS INTERCEPTED= 0.74 CFS CARRYOVER= 0.00 

INLET NUMBER C-13 LENGTH 16.0 STATION 55+95R 

DRAINAGE AREA= 0.590 ACRES C VALUE = .900 CA = 0.531 

DRAINAGE AREA = 0.560 ACRES C VALUE= .550 CA = 0.308 

SUM CA= 0.839 INT= 4.00 CFS= 3.356 CO= 0.000 GUTTER FLOW= 3.356 

GUTTER SLOPE= 0.0520 FTIFT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W WIT SW SWISX Eo a S'W SE 

6.48 2.0 0.31 0.0833 4.0 0.78 3.5 0.146 0.135 

XXXXXXXXX:X CURB INLET ON A CONTINUOUS GRADE XXXXXXXXX:X 

REQUIRED LENGTH (ft) = 17.0 EFFICIENCY= 0.99 

CFS INTERCEPTED= 3.34 CFS CARRYOVER= 0.02 
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INLET NUMBER C-12B LENGTH 6.0 STATION 54+25L 

DRAINAGE AREA = 0.050 ACRES C VALUE = .900 CA = 0.045 

DRAINAGEAREA= 0.150ACRES CVALUE=.400 CA= 0.060 

SUM CA= 0.105 INT= 4.00 CFS= 0.420 CO= 0.000 GUTTER FLOW= 0.420 

GUTTER SLOPE= 0.0700 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W WIT SW SWISX Eo a S'W SE 

1.45 2.0 1.38 0.0833 4.0 1.00 3.5 0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft) = 6.8 EFFICIENCY= 0.98 

CFS INTERCEPTED= 0.41 CFS CARRYOVER= 0.01 

INLETNUMBERC-12A LENGTH 10.0 STATION 54+25R 

DRAINAGE AREA = 0.080 ACRES C VALUE = .900 CA = 0.072 

DRAINAGE AREA = 0.120 ACRES C VALUE = .400 CA = 0.048 

SUM CA= 0.120 INT= 4.00 CFS= 0.480 CO= 0.000 GUTTER FLOW= 0.480 

GUTTER SLOPE= 0.0700 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD W WIT SW SW ISX Eo a S'W SE 

1.53 2.0 1.31 0.0833 4.0 1.00 3.5 0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 

REQUIRED LENGTH (ft) = 7.2 EFFICIENCY= 1.00 

CFS INTERCEPTED= 0.48 CFS CARRYOVER= 0.00 

WC068_LAGRANGE_PARKWAY_EXTENSION - 076



- - - - - - - - - - - - - - - - - - -
STORM SEWER DESIGN I RATIONAL METHOD 10 YEAR RETURN PERIOD r;xtensiOil of La G!lil19!1 fia~y , Ston!ltlOUse.Commerce Park, James City COunty 

Concrete Pipe,"n" = 0.013 Capacity@ 60% Full Depth 

VDOTL&D229 Area Run-off "CxA Inlet nmeot Rainfall RUNOFF INVERT ELEVATIONS LENGTH SLOPE DIAM CAPACITY VELOCITY TRAVEL''f' REMARKS Drained Coeff. nme Cone. Intensity 

FROM PT. TOPT. "Acres" "C" I NCR. ACCUM "I" "tc" "I" "QR.tlonal" UPPER END LOWER END ft. ftlft Inch cfs fps min. 

(1) (2) (3) (4) (5) (6) * (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) 

·--NEW CONSTRUCTION 
---

FULL WIDTH PAVEME:NT A:-3a 0.49 0.90 0.44 0.44 1.30 5.00 7.2 3.18 
--GRASS SITE UNIMPROVED A-39 0.39 0.50 0.20 0.64 10.51 11.01 5.8 3.67 ,_ :, / ./ 
~391 DT-3A, [0.12', RIM.EL.103+1- A-38 3.67 96.31 90~28 266 0.0225 '• 15 9.47 ~9.00 0.50 A-391 DI-3A, L=12', RIM.EL.103+i 

FULL WIDTH PAVEMENT A-38 0.50 0.90 0.45 1.09 1.66 10.51 5.9 6.36 
~------------------·- ·-··-

GRASS SITE UNIMPROVED A-38 1.36 0.50 0.68 1.77 23.53 23.53 4.1 7.26 
89:l5 

r---.~· 
.1' _, 

A-381 DI-3A, L=18', RIM EL. 94+1- A-37 7.26 90.03 88 0.0100 18 10.27 "' 6.Ti 0.22 A-38 I DT-3A, L=18', RUiifEL 94+/: 
- HIGHSIDE GOlfER ~-----~~r ---0.02 0.90 0.02 1.78 2.60 23.75 4.1 7.30 - ___ 41 

A .a 
·---~~-~--

~- ROW I SHOULDER A-37 0,30 0~50 0.15 1.93 31.16 31.37 3.5 6.77 :..· - / 
A-37 IDI-3A, L=4' RIMEL. 98+1- A-36 6.77 69:05 84.68 185' ~/1)'.0236 18 15.78 " 10.41 o.3o A-37 IDI-3A, L=4' RIM EL.JI~I.:__ 

FULL WIDTH PAVEMENT M6~ ___:::,0;30 0.90 0.27 0.27 3.67 5.00 7.2 1.94 ... - -
GRASS SITE UNIMPROVED A~36A 0.24 ... 0.50 0.12 0.39 3.58 5.00 7.2 2.81 .... - r---0.28 

-----~--

A-36A I RIM EL. 92 A-36 2.81 85.50 64.58 98 0.0094 ,15 6.12 5.81 A-36A I RIM EL. 92 
MANHOLE A-36 A-35 8.03 ,......64.33 80.82 1H 0.030()o .,_ 1& 17.78 ., 11.73 0.17 MANHOLE A-36 

---~-HIGHSIDE GUTTER A~3s-· o:o1 0.90 32.11 8.06 
-----

0.01 2.33 1.33 3.5 ·-·---------
------ru5WtSHOUI.DER A-35 o:os 0.50 0.03 2.36 1.39 32.11 3.5 8.14 ,; -- ----

-~A-351 RIM EL. 90.93 A-34 8.14 60.72 7Q.98 49 0.0151 18 12.62 :,/ 8.33 0.10 -- A-351 RIM EL. 90.93 
~.FULLWIDTH PAVEMENT 

-----:;- 1-----: ---- ---,~ 
~----

. 8.69 
----

A-34 0.16 ~ 0.16 :--_1.52 f--~~- --~ 3.4 
~----1-------- -----··---------·--------··-----

ROW I SHOULDER A-34 0.13 0.50. -o:of 2.59 1.39 32.21 3.4 8.91 / .,., ./ 
-----~------------· -·----A=34TR1NicC89:"44--i---p;:::33' 8.91 79.88 70.96 223 0.0400 18 20.541 13.55 0.27 A-341 RIM EL. 89.44 

---F0LLWfl::l1'WPAVEMENT A-33. 
--~--· 

0.90 0.16 
--

32.49 9.42 
----· --

0.18 2.75 0.92 3.4 - ~-- r------- --~-~------------------ -
St-OPE I SHOULDER A~33 0.19 0.55 0.10 2.85 0.73 32.49 3.4 9.78 

---
/ ./ 

--
--·-

A-33 I RIM EL. 81.00 A-32 9.78 70.86 62.06 220 0.0400' 18 20.54 13.55 0.27 --~31 RI!'!'_EL. 81.00 __ 
-tl'iG-HSTog GLI'rTER ___ A·32A 0.02 o:eo 0.02 0.02 1.84 35.57 3.2 0.06 - ------------
. SLOPE I SHOULDER A"32A •. 0.16 0.55 0.09 0.11 2.32 35.57 3.2 0.34 

"' ./ ----·-------
A-32A I RfiilfEL. 72.96 A-32 0.34 68,00 .. 67.68 32 0.0100' 15 6.31 6.00 0.09 A-32A I RIM EL. 72.96 

~ULL WIDTH PAVEMENT A-32 0~1'5 .. 0.90 0.14 3.09 0.92 32.85 3.4 10.54 ""- .... - ------- -~----------

.. SLOPE I SHOULDER A-32 1.71 0.55 0.94 4.03 0.95 32.85 3.4 13.74 ··.-· "'..,• _...,.r 
-----

A-32 I RiM EL. 72.00 A-31 13.74 61.96 59.00 >14T 0.0201 .J ta 14.57 , 9.61 0.25 A-32 I RIM EL. 72.00 
~-ROUTE 600 INTERSECTION 

,_ --

, _____ PAVEMeNT ... 
A-42 0.05 <o;9o 0.32 

--------
0.05 0.05 0.95 5.00 7.2 ----- --

WOODS SHOULDER A-42 0.36 0.40 0.14 0.19 0.67 5.00 7.2 1.36 .., ./ 
~I Dl-38, L=6' RIM.EL.72.17 A-41 1.36 67-:32 67:oo .32' 0.0100 15 6.3111' 6.00 0.09 A-42 I Dl-38, L=6' RIM.EL."7b_!L 
----~-PAVEMEN'f'~. ~- A~1 0.07 o;9o 0.06 0.25 1.18 5.00 7.2 1.81 
. A-4f/Ol-3A7RlMECif.56 A-40 1.81 .. ·•66,90 62;10 98" 0.0490' ~ 15 13.97 ~ 13.28 0.12 A-41/DI-3A, RIMEL. 71.56 

RT 600 PAVEMENT A-40 o:os 0.90 0.05 0.31 0.73 5.00 7.2 2.20 
--

RT 600 SHOULDER A-40 0.05 0.55 0.03 0.33 0.73 5.00 7.2 2.40 L 
1\-40 IDI-38, L=6' RIM EL. 66.96 A-31 2.40 .62.00 61.68 32 -"0.0100' 15" 6.31 "' 6.00 0.09 A-40 IDI-38, L=6' RIM EL. 66.96 
-FULI-Wib1HPAVEMENT~--1--A-31 0:17 0.90 0.15 4.52 0.61 33.40 3.4 15.25 

.. 

--;-----· --------------
SLOPEJ SHOULDER A-31 0.28 0.55 0.15 4.67 0.49 33.40 3.4- 15.77 /• ./ , ----

---- -·--------------------
A-31 I RIM EL.66.00- A-30 15.77 56.:50 ss:oo tocr 0.01500 24 27.08 10.05 0.17 A-31 I RIM EL.66.00 -----·--·------------f----· 

7.42 
.. ----

---------- - ------ ---------
--- ----- ··-------
-~-- -----------------
-------------~---~---- ~--------

-------~· -- -----~. 
I 
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- - - - - - - - - - - - - - - -
Extension of Ll! GrAnll!l r11rj(way , St!)J)~ho\llle Cqmm!lr!» Petk, James City COqnty 

Concrete Pijle,"n" = 0.013 Capacity@ ·• ... 80% Full Depth 
STORM SEWER DESIGN I RATIONAL METHOD 10 YEAR RETURN PERIOD 

VDOTL&D229 Area Run-off 
Drained Coeff. 

Inlet Time of Rainfall RUNOFF INVERT ELEVATIONS 
nme Cone. Intensity LENGTH SLOPE DIAM CAPACITY VELOCITY TRAVEL"t" "CxA 

FROM PT. TO PT. "Acres" ''C" INCR. ACCUM "t" "tc" "I" "QRallonol" UPPER END LOWER END ft. ftlft Inch cfs 

(16) 

fpa 

(16) 

min. 

(1) (2) (3) (4) (&) (6) * (7) (8) (9) (10) (11) (12) (13) (14) (17) 

- -
REMARKS 

-~-~!_tl~li"-=Hi4~=-" &. 6"::0::..8--J-~--I~-,~.J-----I--~,...I--;;.~~----;-;d-~-;;~---;;c;o{-~;---j----+--~-i~--+--+--+----f-----f---1------------------- .. 
HIGH SIDE GUTTER 8-5 0.11 0.!10 0.10 0.10 4.06 5.00 7.2 0.7~~1:--l--------+-----+--+--+---t----t-----+-----l-------- ______ _ 
GRASS SHOUl-DER 8.5 0:13 '0:40 0.05 0.15 5.11 5.11 7.2 1.08 -l-------+------+----+---+---+----l-------1-------I------------~---------

__ _E,XISTIJ'j§ CUT SLOPE 8~5. 0.89 0.55 0.49 0.64 5.11 5.11 -~7..:.:.2ot--4_.,.-":i597nt----::;;c-=-t-----=---·--·~-~~.,L-~~.,6~-=ob."-----+-~---+-~~+--.... , .. ·-~~~~~-.---.--~-· 
B-6@ STA 47+00 R 8-4 --.,~+-d-~+----:-d-~+-=--d-~~---=~4~.5"::9+..:'·---.·._4~6,.,_,.5~7+-_.....::!46~·~25"+-~..:3~:!!-~0.~0~10~0'+-.,..._1-"5'-I----~6~.3._._1+-_~6~0~0+-----_ __,0<e0,9 DI·3B, RIMEL. 53.56,_1-=10'_.::::_ 

--~-.-PAVEMENT"--. ----f-------'lf:_;r~-- 0.50 ().90 0.45 1.09 4.06 5.20 7.1 7.79 . . 
--~sseDisH5ULDSR~~:~B-4~~--+---~o~.1~2~~o~.4~0~-~o~.o~5 -~1~.1~4'+--~5~.1~1;+--~5~.2~o'+---~7~.1+-~8~.1~3~----t--------+-_-_-_~~-~-----+-~l----+-------_-_-_~l-----_-_--__ -_--_- 1_--~-=_-~-=_-=_-=_-~-=_-=_-=_-=_-=_-=_~~~--~-----~--
--· EXISTING CUT Sl-OPE B-4 1.08 0:55 _ __,0,_,.5~9-l----__.1.._,.7..,3+--_.,5_,_.1,_,_1+--=5'-".2""0+-_7,_.._,_11---'-12"-'.~37;....-l~-~·~t--~~~= ) 1 
__ __:B::_-4~@ STA 47+00 L B-3 12.37 45:50 · 44.18 t--- 266" 0.0050~"""--"2"'+-4' _ __,1""5.c::c6_,_1l-----'5~),_,9+-~--"0"-'. 7-"-6l 
~-----'H~I~G._,_H'='S"'-ID,_-E"'-·--..;G,U""TT.;..E~R~--"--+~8c.:·3::,A:__l-_0::::~~01.'+--"""Q."'-90::.1--"""0.c::0.;..1t--::::O.c::0.;..1J--"1.74::=5t--7"5.c::00-=+---.:7o'-'.2=+--:::0'-:::.0.::6---+---~i!-----~-t---~---~--~-+--+-----l-----I-----I---------------~----

.::;G:;.R1:sA~S':':S0~S~H~O~U~l-D~E~R=-.......,.-+~8~•3~A,.__+-----~0.~05~~0-:::;4;.0+------=0~.0;2+------=0.~0-=3+------71~-8-=3+-----~5.~0-=0+-----~70".2~~0"-'C.2~1-----+------ -t-----+----1-------i!----t--~-- -~--+----··---I----~-------------· 
--EXISTING CUTSLOPE B-3A 0.31 0.55 0.17 ____,0~.2::::0,~ _ __,1:.:::.8:=3+--"'5._...0.._0!-----'7=.2 1.44 "' ---l-----11------~- ---~~=~~-~·· 
_______ .=B:...:·3~.:A.:c@s:c.:S-.:T~A:__44~+3:-~3:...:R:.:....J._:.:B--=3-~~ 1.44(_', ' 47,50 47.18 · ,.·. 31 0.010<J' 15 6.31 6.00 -~O-c:.09=-t--D'--I--'·3..-B_,_,.:..R:ci:.::M !=!::..~~:18, i.'=-6'·-
-~~~.J:.P~A~V.=E~M;:E!_N!T~~~~+---~8~-3~--I------.'0~.~16~..:_0~.~9,0'!.1----"'0._,c14~+-~2.:"'08':_'-l---'-'1.::!:45':_'-l--_6~-:"'05':_'-l---~6~.9+-1.!.:4~.3~2:....+------4-~--l------4--------+----4---+----+---+----~-----·--------

J-.......,.~G;.;;R~AS~S~E~D:!--..~SH~O~U~L~D~E~R?------,;+-----~8~-3~. ---,i--..:0='.~05±---0~-~40~---~0.~02~_=-2-~10=+---;.:1--=83:0.1---~6--=05=+---:60':.9:+-1,;..:4~.4~6~--------+-~-~-t-----4'----+---+---l-·--- ____ ----~-------·--·----· 
1--- · EXIST!NG ~!JI SL.OPE ---.'- _8:~3 -1----· 0,_,.-"'32"+----"'0."'-65"+--"'0."-1 8"+---=2-:::27+----"1."'-83"+-___.,.6."'-05"+-_ _.6oo.9+-=15,'io.6:.:7,...+--.-----c~-+---~-=-=o+.-~d1 ---=-"7'=d:.__,..,,.~:.ol----=-=.-:=-l---·--;o-;;:~----;o-:;-;;-J--D---I·l-B, RIM EL. 

52
.00, L---

1
-
2
-,- -

B-3@ STA 44+33 L 8-2 15.67 44.08 43.80 53,_,.0063 r- 2" 16.07 5.97 0.16 
----------HiGH SIOEGOiti:R B-2A · .. 0.02 0.90 l---7o.C":"o2=+----'o='-.o:::--:2=+--_.o"c.4o-:1+--=5~.oc::o+----.o7"'.2=+--::::o.713=-+----t-----t-------+--~--t---t-----l------l------ ____ _ _________ _ 
-~~~~~D~ B-M o• Q~ Q~ Q~ ~ ~oo-~~~2~o?~~9~t-------+--------+-----+----+----+------+---+-------il------------~ 

----=·=-c-.!.cPA""V""E""M""'ENT B·2A • 0.01 0.90 0.01 0.06 0.87 5.00 7.2 0.45 ----+----+----1----1--+~-----1-..------+--- ---1------- ______________ _ 
GRASSED SHOUl-DER 8,M _o;o1 OAO 0.00 0.071--71.c;.10=+-~5.~00;+--...;7o.::.2~~0~.4~8---+----ll------+-------l-----~!----+---l--------+------- --.. ----~------- ___ _ 
EXISTINGCUTSLOPE B·2A 0.07 . 0;55 0.~ 0.11 1.10 5.00 7.2 0.76 f ~ l..1 

B-2A@ STA 43+80 R B-2 0.76 , · 47.39 47.07 ··. 32 0.010!1 15' 6.31 6.00 0.09 DI-3C, RIMEL. 51.71, L= 12'---
PAVEMENT 8·2 ·.. 0.2£! 0.90 0.26 2.64 0.41 6.29 6.8 18.03 

1---- GRASSED SHOULDER 8-2 .: ' 0.09 0.40 0.~ 2.67 0.51 6.29 6.8 18.27 
. PAVEMENT... 8~2 · 0.03 . • 0.90 0.03 2.70 0.87 6.29 6.8 18.46 -1----~!----+---1-----+------

~-GRASSEC:FSHOUI-DER 8·2. '. 0.01 0.40 o.oo 2.71 1:10 6.29 6.8 18.48 _ • -_-_ -----==~----------===- --= 
·------EXISTING CUT SLOPE 8~"2~-+--'--"o..,.o::-.4~_y0;~5~5 1--~o.~o2~__.2.,_. 7,_.,3'-1-----'1"-.1"'0+-_.,6~.2"'-9 +-----__,6,_,.8'+--1'-':8.,..6c;,3,...+.---~=:;;-f-----,~,o+.----.~(l)~: ~C!---c""~ ,.--c:;;-f-II"W-----;;__.7<-=-c=+--;:;-=-l---~~I---.....-.... ......-.~.-
_· _____ !;J-2@ STA 43+80 L B-1 18.63 4370 •· 42.50 .: '· 81 0.0148 2.'t 26.91 9.99 0.14 DI-3C, RIMEL. 61".63, L= 12' 

~OUTE6081Nf~RSECTuiO"N'~-~------+-4~-3~9~~---~----+----+-----I------+-----+-----I---------r-------+-----~----+----l------+------+-------- OUTFALLES-1, INVE~ 
GRASSEDSHOULDER~---~~C~~1~4~~~0~.4~6~~0~.~40~__..,0.~18~__..,0.~18~~2.:"'08~__..,5.~00~--~7~.2~~1~.3~3~----~~~~~~~~~~~~--~--~~-t---~~t---~~-t-~~~·~~~-o~,~~~~--l 

C-14@ STA. 66+00 LEFT C-13 1.33 $5.3.21• ' !15.00 32 0.0100 15 6.31 6.00 0.09 C-14@ STA. 66+00 LEFT 
FUl-L WIDTH PAVeMENT C-13 o;5a 0.90 0.53 0.72 2.00 5.00 7.2 5.15 

---...---......-.,.!S~H.:;:O~U~.l-~Do"i.ER~......, ...... -----+ -I~C~~,;-;13~+------0"".~56"'-I-----''0"'.5~5'-I---~0~.3~1+-__,1~.0~21-=2.~1~5\--5"".~00"'-I-----'-7 . ._.,2+--'7.._..3-:,;-7....-1----;:-;-·~---:=-=+---;::-="'~/~o.l<"'--;~""/'---.:=:;::;;c'/----=-c:;-;;t-------c~;-I--~~~~~-~=-----
C-13@ STA. 56+00 RIGHT C-12 ,+---~~--+--~-~--+--~~~~-J--..;7_;.3::7+---~94:!.!..~90"'-I---~~8~7.:.::o:4~6r-:---__!.1~86"'-l---_y0~.~::!:0~0~1---......uH"'-I---i-1~2,..6~3CI----'1~2_.,.0~0-l----'0.,_.2~6,._1 __ .:::C . ..:-1:..:::3_,@'"-=-ST.:.:A.::._,.5=-6+'-"0:..:::0-"R:-.:IG-:.:H_,_.T.___ 

------~-----~~PA~V~E~M~E~N~T~------+~C~"1~2~B-+···----~0~.0~5+-~0~.9~0+--:0~.0~5cl---:O~.o~5+--:0C'-:.5~4+--:5~.o~o+-__ ~7.~2~0~.3~2~1-------·--t-------+-----+---~-I----+------I-------4-------I----------------------
SHOULDER C·128 0.15 0.40 0.06 0.11 0.68 5.00 7.2 0.76 

--C-12B@STA. 64+25LEF'T C-1M . .::::~c..c:::, .• -!--l----""~"'-==-1"-----.""~'-'-~-'-t+---=~:::-t--==t_;_-_----..:.~=~+~-""'=...;::,.0~::;-16.:.:61~~~~--"8~6;c-:._._1c-;;0;+;~~---~-8~5,_._--.-=7_y."'Bt===~3~2;o-~f---~""o~.O;I1~0:;;c;O~==··l15~t===6~.3~1d~=-----"6~.o~o'+-·l--__ ·-_-__ -~o~.=0~9~1--~C---.·1~2=B-@~-S~iA:54+2SIE-FT ______ _ 
··----PAVE~feNf. c-=12A'I-- o.o8~.90 o.o1 o.18 o.1o s.oo .. .._;7~.2=+---i-1.:.:::2~7---+---~-+-----+---+---+---+-~-------i---------~--l-------------------
l-- SHOULDER C·1M 0.12 0.40 0.05 0.23 0.73 5.00 --7.2 1.62 

£:! 2A @ ST~ 54 ... 26 RIGHT ~.. 2.01 ---I!----.1:.C.6;<;2;+-.------;8=-'5:-=61l=+-........;~8~5~,4-=-~3+-----~~25=-·~--o;0~.0:-;.1 O;;;O:+--.-c-;;15~-.,.:6;::.3o-.,:1;+---~6~.o;:;o+----0:0:.7.:co7 ----c:12A@SfA-:-54+25RiGHT--
MH·1 @ C-12 PG-2A 8.99 1!5.33 84:60 73 0.0100 18 10.27 6.77 0.18 MH-1 @ C-12 

---ROADSIDE SHOULDER---~- PG·2A t89 0.40 0.76 2.00 21.88 22.56 4.2 8.42 
-P"'G,;.-·~2~A~,~Z~=2;.'::;"1,~D~=~1~.5~, =n'-'=='0~.:.;.0.,16.--J._L=~+----l=+-."::'~~~+--=~~=+--'==~--...2"=f--=~8 .... 42..-I---.,V'""' D"'i..-:tcOLh~-.:dc=-.-1."5'.-----+.1--0"'0"".00 0.0050 2~4.~00~-l----+--------ll~-------- ·---~---· -------··--

REPLACE EXISTING CMP I RCP OUTFAl-l- 8.42 84.10 · 80.60 7Q 0.0500 24 26.78 
1----'C'-"U'-'-T. Sl-OPE TO PG·2 ---:- OUTFALL Oc1"'-8l-""0~~40"+-_o,.. . .._.o7'-+--_.2::.:.0:.:8+--_..0c-.:.2,..9-!---"'2,..3."'9~9l-----'4"-'-.1 8.45 V" Ditch 1.00 100.00 0.0800 33.00 

. WOOD~-~~;;;.D~F-'.;fL~L'-'S:.:l-:,O,_P.=E_-=:::==:;c-~:16;·_·...-++---'"'
4

~--__,~·
8

:,c:.:~~~2t=~o~.5~5t=~2::;.2~1t=~2::;.2~1t==1:_::.1~7t=~5~.o~ot===~7.~2:=1~5-=.:;.9""""2-;. -.. +!-----_ -_ ----,,-'"' --c -oc-+l-------~----o=---c--=--++-_:_-""'-'"-~l--l----c-.--c-~-=--J~-----c--=++-----_~~=~t~====j=====~~t======~~:::;::~~~====== 
INLET C-16, C-15 15.92 1~.00 86.00 .• <255 0.0706 18 27.28 18.00 0.24 INLET C-16, 

9.94 0.12 REPLACE EXISTtt!G CMP I ~CP 
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.-----------------~--~--~~~------------------------------------------------------------------~ ~ 
DESIGN OF OUTLET PROTECTION FROM A ROUND PIPE FLOWING FULL ~ 
MINIMUH TAILWATER CONDITION (Tw < 0 5 DIAMETER) , :·,,: i.i :!: :i~ N 

3,1 

ff 
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~-~ 

20.1 1m ·~1 

~-;~·ttt:m .rn:u:u. 
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~----------------------------~~---------------------------------------------------------------,~ 

DESIGN OF OUTLET PROTECTION FROM A ROUND PIPE FLOWING FULL ~ 
MINIMUM TAILWATER CONDITION (Tw < 0 5 DIAMETER) , ;. :; ;!. ;: - N 

. . . ' ... I .... 

' ; 'rqjl;;~; 

~~~ . ac -+-H-i' i++ ·. -H+tig-w,ii+H,,ffi!ltw.i,oo :;!llltl:l:ttt~.uitJ:w~J~:.~~ 
~~~!et T ~in.lw = Do + La ~~ .Ttlffi!HIHII--H-++H++-+' +-H+H+Httl-HHttlttffil' ~ 
Diameter, D0 :__L~ ot>• • ~~~·•' .. , ... ~~~~wiftfttl·j:_ .flJ~,~~-... :~'I'!Jol+:w~rn.~·~···mt!,lltlf-\l'• ' 

'&niAMiter < o.sDo 0~ ,_~-c I . ,
1 

.... "" f,,,_" 

- ...._et-a,"'-'(\ 5~!4=1 tt:1t rl-tl~ttttt1:tt111tt!ttt fttttm~mm•~++=~t+.~1 iij~HWF~": u·~~--mttnrtmH~ 
~'\t> ..- IHHIHHHlllllllllll--+--~ *· ,~~~UHnmillillmlliiiiiD$1~1UIIillllfl~c~~'~~~~~~~~~~~~~ 4~~ 4 

Recommended Min. 

10 

0 
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r-----------------~--------~----------------------------------------------------------------~~ 
DESIGN OF OUTLET PROTECTION FROM A ROUND PIPE FLOWING FULL ~ 
MINIMUt1 TAILWATER COtmiTION (Tw < 0 5 DIAMETER) ' : : ·: 'T~ N 

'.I I I '1!\ "h:f 
9 -~ . 

80 --4-d !: 1~ iill·: lli' ,m·~:mmm·aw~ij~":i 
i :· ~ I I 11tl 

~14;_~_+H~L~~H~,WW.~~~··,~MOO~~r~ 

I' ··- ~·~~-HI ~: ~ I~. ~ 
,_ ~+ '• 
1----1---ji--i--1-+-l-1+-' 

' 1~~.~~~ll'1'ili'~D'i~il·ll;llllll II~ 4 
~ttlttHHtttttttt't'j ,.i .. 1$tf!tmll!n 

' 

10 

-~ H ·, 
·--:)t 1- 1-l 

mn .~ 

3 
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Recommended Min. L 
dso= 6" -lm+llli!Wl!Wl4-+l+l+l+l-Wl 

I w 
I :! i: 

3 5 10 200 20 50 3 100 
Discharge, ft./sec. 
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~--------~-----------------------------------------------------------------------------------.~ \0 
I' DESIGN OF OUTLET PROTECTION FROM A ROUND PIPE FLOWING FUll 

MINIMUI-t TAILWATER COI.UITION. (Tw < 0.5 DIAMETER) 
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TEMPORARY SEDIMENT BASIN 
CALCULATIONS 
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SEDIMENT BASIN DESIGN CALCULATIONS 

.SrA. lfO+ 5o Lr. 
SEDMENT BASIN #1 

Drainage Area : 5.39 acres ---::=-::::--=-
Required Sediment Basin Volume : 722 cubic yard 19501 cubic feet 

9751 cubic feet 
4875 cubic feet 

Wet I Dry Storage : 361 cubic yard 
Cleanout Volume : 181 cubic yard 

W.S.E. AREA INC. VOL STORAGE 
(feet) s.f. c. f. c.f 

~~\:;Ili~Wll'~~li~~,i~~;! 12787 31661 

Wet Storage Surface Elevation: 54.10 3860 382 10033 
-~~~~~~;~;~~~::~~§~~=~,=~1!-~=a=ili=:~~---=6~11=3----9=6=5~1 

Cleanout Level Elevation: 52.50 2811 5017 5017 

Distance to cleanout below dewatering invert : 

SEDMENT BASIN #2 

Dry Storage Dewatering Device : 
~vo= 

HAVO:: 
Ao= 
do= 

4.02 acres 

..-----::-3=-:53::-::8:------:3:-::5:::-38=-

1.60 feet 

0.43 c.f.s. 
1.00 feet 

o ·o 

0.09 sq. inches 
4.07 inches 

Required Sediment_,.,.,, .... 
---"'-.c..::;_ 

539 cubic yard 14544 cubic feet 
7272 cubic feet 
3636 cubic feet 

Wet I Dry :si'Citr~r•A 
Cleanout 

269 cubic yard 
135 cubic yard 

Distance to cleanout below dewatering invert : 1.00 feet 

CPVLAGR.WK4 

Dry Storage Dewatering Device : 
~vo= 

HAvo= 
Ao= 
do= 

0.39 c.f.s. 
0.60 feet 
0.10 sq. inches 
4.38 inches 

01/24/2001 01:38 PM 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT ~ 
TYPE II 24-HOUR RAINFALL= 2.80 IN ~Sf 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 2 5 

PEAK= 2.86 CFS 

ACRES CN 
.33 98 

4.92 65 

EXISTING DRAINAGE AREA 

@ 12.02 HRS, VOLUME= .21 AF 

EXISTING ROAD 
WOODS / RAVINE 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 2 . 8 0 IN 

Page 1 

26 Jan 01 

5.25 67 SPAN= 10-40 HRS, dt=.1 HRS 

Method Comment 
DIRECT ENTRY Segment ID: 

SUBCATCHMENT 3 0 SUMMIT DRAINAGE AREA 

PEAK= 1.88 CFS @ 12.01 HRS, VOLUME= .14 AF 

ACRES CN 
4.02 65 NATURAL AND RECLIAMED GREEN SPAC 

Method Comment 
DIRECT ENTRY Segment ID: 

SUBCATCHMENT 31 ROADWAY AND FILL SLOPE 

PEAK= 1.70 CFS@ 11.88 HRS, VOLUME= .08 AF 

ACRES CN 
.33 98 
.90 65 

1. 23 74 

Method 
DIRECT ENTRY 

ROAD 
FILL SLOPE 

Comment 
Segment ID: 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 2.80 IN 

Tc (min) 
12.0 

SPAN= 10-40 HRS, dt=.1 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 2.80 IN 

Tc (min) 
10.0 

SPAN= 10-40 HRS, dt=.1 HRS 

Tc (min) 
2.0 
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REACH 25 NATURAL CHANNEL 2 0 FT DOWNSTREAM 

.21 AF Qin = 2.86 CFS@ 12.02 HRS, VOLUME= 
Qout= '2.83 CFS @ 12.02 HRS, VOLUME= .21 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
84.00 0.0 0.00 
86.00 58.0 50.19 
88.00 190.0 82.25 

SPECIAL 20' CHANNEL 

n= .08 
LENGTH= 20 FT 
SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.02 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
6 x FINER ROUTING 

REACH 26 NATURAL CHANNEL 50 DOWNSTREAM 

Qin = 
Qout= 

ELEV 
(FT} 
82.00 
84.00 
86.00 

2.83 CFS @ 12.02 HRS, 
2.79 CFS @ 12.02 HRS, 

VOLUME= 
VOLUME= 

.21 AF 

.21 AF, 

END AREA PERIM 
(SQ-FT} (FT} SPECIAL 30' CHANNEL 

0.0 0.00 
51.0 48.18 n= .08 

173.0 74.31 LENGTH= 30 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

ATTEN= 1%, LAG= .2 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.02 FT 
PEAK VELOCITY= 4 . 7 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 27 NATURAL CHANNEL 85 FT. DOWNSTREAM 

Qin = 2.79 CFS @ 12.02 HRS, VOLUME= 
Qout= 2.75 CFS@ 12.03 HRS, VOLUME= 

.21 AF 

.21 AF, 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} SPECIAL 35' CHANNEL 
80.00 0.0 0.00 
82.00 56.0 48.21 n= .08 
84.00 174.0 70.37 LENGTH= 3 5 FT 

SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

ATTEN= 1%, LAG= .2 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.02 FT 
PEAK VELOCITY= 5. 8 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 28 NATURAL CHANNEL 110 FT. DOWNSTREAM 

.21 AF Qin = 
Qout= 

2.75 CFS @ 12.03 HRS, VOLUME= 
2.72 CFS@ 12.03 HRS, VOLUME= .21 AF, ATTEN= 1%, LAG= .2 MIN 

ELEV END AREA 
(FT) (SQ-FT) 
78.00 0.0 
80.00 39.0 
82.00 135.0 

PERIM 
(FT) 
0.00 

36.26 
60.35 

SPECIAL 25' CHANNEL 

n= .08 
LENGTH= 2 5 FT 
SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.04 FT 
PEAK VELOCITY= 3.9 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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REACH 30 STILLING BASIN 

.14 AF Qin = 

Qout= 
.12 CFS @ 15.06 HRS, VOLUME= 
.12 CFS @ 15.10 HRS, VOLUME= .14 AF, ATTEN= 0%, LAG= 2.4 MIN 

DEPTH END AREA DISCH 
{FT) {SQ-FT) {CFS) 11 1 X 2 1 CHANNEL STOR-IND+TRANS METHOD 

0.00 0.00 0.00 SIDE SLOPE= 1 I I I PEAK DEPTH= .05 FT 
.20 2.24 .46 n= .024 PEAK VELOCITY= .2 FPS 
.40 4.56 1.47 LENGTH= 15 FT TRAVEL TIME = 1.2 MIN 
.60 6.96 2.89 SLOPE= .0001 FT/FT SPAN= 10-40 HRS, dt=.1 HRS 
.86 10.20 5.26 3 x FINER ROUTING 

1.20 14.64 9.17 
1.60 20.16 14.86 
2.00 26.00 21.66 

REACH 31 NATURAL CHANNEL 2 0 FT DOWNSTREAM 

Qin = 1.70 CFS@ 11.88 HRS, VOLUME= 
Qout= 1.69 CFS @ 11.88 HRS, VOLUME= 

.22 AF 

.22 AF, ATTEN= 1%, LAG= 0.0 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) 
84.00 0.0 0.00 
86.00 58.0 50.19 
88.00 190.0 82.25 

REACH 32 

SPECIAL 20 1 CHANNEL 

n= .08 
LENGTH= 20 FT 
SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.01 FT 
PEAK VELOCITY= 5. 4 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
6 x FINER ROUTING 

NATURAL CHANNEL 50 DOWNSTREAM 

Qin = 
Qout= 

1.69 CFS @ 11.88 HRS, VOLUME= 
1.66 CFS @ 11.89 HRS, VOLUME= 

.22 AF 

. 22 AF I ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) 
82.00 0.0 0.00 
84.00 51.0 48.18 
86.00 173.0 74.31 

SPECIAL 30 1 CHANNEL 

n= .08 
LENGTH= 30 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.01 FT 
PEAK VELOCITY= 4. 7 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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REACH 33 NATURAL CHANNEL 85 FT. DOWNSTREAM 

Qin = 
Qout= 

ELEV 
(FT) 
80.00 
82.00 
84.00 

1.66 CFS @ 11.89 HRS, 
1.64 CFS @ 11.89 HRS, 

VOLUME= 
VOLUME:;: 

.22 AF 

.22 AF, 

END AREA PERIM 
(SQ-FT) (FT) SPECIAL 35' CHANNEL 

0.0 0.00 
56.0 48.21 n= .08 

174.0 70.37 LENGTH= 35 FT 
SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

ATTEN= 1%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.01 FT 
PEAK VELOCITY= 5.8 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 34 NATURAL CHANNEL 110 FT. DOWNSTREAM 

.22 AF Qin = 1.64 CFS @ 11.89 HRS, 
Qout= 1.62 CFS @ 11.89 HRS, 

VOLUME= 
VOLUME= .22 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) SPECIAL 25' CHANNEL STOR-IND+TRANS METHOD 
78.00 0.0 0.00 PEAK ELEV.= 78.02 FT 
80.00 39.0 36.26 n= .08 PEAK VELOCITY= 3.9 FPS 
82.00 135.0 60.35 LENGTH= 25 FT TRAVEL TIME = .1 MIN 

SLOPE= .04 FT/FT SPAN= 10-40 HRS, dt=.1 HRS 
CAPACITY= 857.8 CFS 3 x FINER ROUTING 
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POND 30 SEDIMENT BASIN #2 

Qin 
Qout= 

1.88 CFS @ 12.01 HRS 1 

.12 CFS @ 15.06 HRS 1 

ELEVATION AREA INC.STOR 
(FT) (SF) (CF) 
104.0 150 0 
106.0 1345 1495 

VOLUME= 
VOLUMEc: 

CUM.STOR 
(CF) 

0 
1495 

.14 AF 

.14 AF 1 ATTEN= 94%- 1 LAG= 

STOR-IND METHOD 
PEAK STORAGE = 
PEAK ELEVATION= 
FLOOD ELEVATION= 

Page 5 

26 Jan 01 

183.5 MIN 

9976 CF 
108.2 FT 
110.0 FT 

108.0 5337 
110.0 13628 

6682 
18965 

8177 
27142 

START ELEVATION= 107.8 FT 
SPAN= 10-40 HRS 1 dt=.1 HRS 

# ROUTE 
1 p 

2 1 

3 1 

INVERT OUTLET DEVICES 
104.0' 18" CULVERT 

n=.013 L=255' S=.0706'/' Ke=.5 Cc=.9 Cd=.6 
107.8' 3" ORIFICE/GRATE 

Q=.6 PI r~2 SQR(2g) SQR{H-r) (Use H/2 if H<d) 
109.0' 48" HORIZONTAL ORIFICE/GRATE 

Q=.6 Area SQR(2gH) (Limited to weir flow® low head) 

Primary Discharge 
L-l=Culvert 

~2=0rifice/Grate 
L-3=0rifice/Grate 
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SUBCATCHMENT 25 EXISTING DRAINAGE AREA 

PEAK= 5.03 CFS @ 12.01 HRS 1 VOLUME= .34 AF 

ACRES 
.33 

4.92 
5.25 

Method 
DIRECT ENTRY 

CN 
98 
65 
67 

SUBCATCHMENT 3 0 

EXISTING ROAD 
WOODS / RAVINE 

Comment 
Segment ID: 

SUMMIT DRAINAGE AREA 

PEAK= 3.47 CFS@ 11.99 HRS 1 VOLUME= .23 AF 

ACRES CN 
4.02 65 NATURAL AND RECLIAMED GREEN SPAC 

Method Comment 
DIRECT ENTRY Segment ID: 

SUBCATCHMENT 31 ROADWAY AND FILL SLOPE 

PEAK= 2.50 CFS@ 11.88 HRS 1 VOLUME= .12 AF 

ACRES CN 
.33 98 
.90 65 

1.23 74 

Method 
DIRECT ENTRY 

ROAD 
FILL SLOPE 

Comment 
Segment ID: 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 
SPAN= 10-40 HRS 1 dt=.l HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
12.0 

SPAN= 10-40 HRS 1 dt=.1 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3 . 3 6 IN 

Tc (min) 
10.0 

SPAN= 10-40 HRS 1 dt=.l HRS 

Tc (min) 
2.0 
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REACH 2S 

Qin = 5.03 CFS @ 12.01 
Qout= 4.99 CFS @ 12.01 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
84.00 0.0 0.00 
86.00 58.0 50.19 
88.00 190.0 82.25 

REACH 26 

Qin = 4.99 CFS @ 12.01 
Qout= 4.93 CFS @ 12.01 

ELEV END AREA PERIM 
{FT} (SQ-FT} (FT} 
82.00 0.0 0.00 
84.00 51.0 48.18 
86.00 173.0 74.31 

REACH 27 

NATURAL CHANNEL 2 0 FT DOWNSTREAM 

HRS, VOLUME= .34 AF 
HRS, VOLUME= .34 AF, ATTEN= 1%, LAG= .1 MIN 

SPECIAL 20' CHANNEL STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.03 FT 

n= .08 PEAK VELOCITY= 5.4 FPS -LENGTH= 20 FT TRAVEL TIME = .1 MIN 
SLOPE= .07 FT/FT SPAN= 10-40 HRS, dt=.1 HRS 
CAPACITY= 1631.7 CFS 6 x FINER ROUTING 

NATURAL CHANNEL SO DOWNSTREAM 

HRS, VOLUME= .34 AF 
HRS, VOLUME= .34 AF, 

SPECIAL 30' CHANNEL 

n= .08 
LENGTH= 30 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

ATTEN= 1%, LAG= .2 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.04 FT 
PEAK VELOCITY= 1,.:. 7 F~ 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

NATURAL CHANNEL SS FT. DOWNSTREAM 

Qin = 
Qout= 

4.93 CFS @ 12.01 HRS, VOLUME= 
4.87 CFS @ 12.02 HRS, VOLUME= 

.34 AF 

.34 AF, ATTEN= 1%, LAG= .2 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
80.00 0.0 0.00 
82.00 56.0 48.21 
84.00 174.0 70.37 

REACH 28 

SPECIAL 35' CHANNEL 

n= .08 
LENGTH= 35 FT 
SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.03 FT 
PEAK VELOCITY= 5.8 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

NATURAL CHANNEL 110 FT. DOWNSTREAM 

Qin = 
Qout= 

4.87 CFS @ 12.02 HRS, VOLUME= 
4.81 CFS @ 12.02 HRS, VOLUME= 

.34 AF 

.34 AF, ATTEN= 1%, LAG= .2 MIN 

ELEV 
{FT} 
78.00 
80.00 
82.00 

END AREA 
{SQ-FT} 

0.0 
39.0 

135.0 

PERIM 
{FT} 
0.00 

36.26 
60.35 

SPECIAL 25' CHANNEL 

n= .08 
LENGTH= 25 FT 
SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.06 FT 
PEAK VELOCITY= 
TRAVEL TIME = 

3.9 FPS 
-.1 Mrn 

SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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REACH 30 

Qin = .17 CFS @ 15.41 
Qout= .17 CFS @ 15.45 

DEPTH END AREA DISCH 
(FT} (SQ-FT} (CFS} 

0.00 0.00 0.00 
.20 2.24 .46 
.40 4.56 1.47 
.60 6.96 2.89 
.86 10.20 5.26 

1.20 14.64 9.17 
1.60 20.16 14.86 
2.00 26.00 21.66 

REACH 31 

Qin = 2.53 CFS @ 11.88 
Qout= 2.51 CFS @ 11.88 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
84.00 0.0 0.00 
86.00 58.0 50.19 
88.00 190.0 82.25 

REACH 32 

STILLING BASIN 

HRS, VOLUME= .23 AF 
HRS, VOLUME= .23 AF, 

11 1 X 2 1 CHANNEL 
SIDE SLOPE= 1 I I I 

n= .024 
LENGTH= 15 FT 
SLOPE= .0001 FT/FT 

NATURAL CHANNEL 2 0 FT 

HRS, VOLUME= .34 AF 
HRS, VOLUME= .34 AF, 

SPECIAL 20 1 CHANNEL 

n= .08 
LENGTH= 20 FT 
SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

ATTEN= 0%, LAG= 2.4 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= .07 FT 
PEAK VELOCITY= .2 FPS,. -TRAVEL TIME = 1.2 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

DOWNSTREAM 

ATTEN= 1%, LAG= 0.0 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.02 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
6 x FINER ROUTING 

NATURAL CHANNEL 50 DOWNSTREAM 

Qin = 
Qout= 

2.51 CFS ® 11.88 HRS, VOLUME= 
2.48 CFS @ 11.88 HRS, VOLUME= 

.34 .AF 

. 34 AF I ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
82.00 0.0 0.00 
84.00 51.0 48.18 
86.00 173.0 74.31 

SPECIAL 30 1 CHANNEL 

n= .08 
LENGTH= 30 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.02 FT 
PEAK VELOCITY= 4.7 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.l HRS 
3 x FINER ROUTING 
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REACH 33 NATURAL CHANNEL 85 FT. DOWNSTREAM 

Qin = 2.48 CFS@ 11.88 HRS, VOLUME= 
Qout= 2.45 CFS@ 11.88 HRS, VOLUME~ 

.34 AF 

.34 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
80.00 0.0 0.00 
82.00 56.0 48.21 
84.00 174.0 70.37 

REACH 34 

SPECIAL 35' CHANNEL 

n= .08 
LENGTH= 35 FT 
SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.01 FT 
PEAK VELOCITY= 5 . 8 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

NATURAL CHANNEL 110 FT. DOWNSTREAM 

Qin = 2.45 CFS @ 11.88 HRS, VOLUME= 
Qout= 2.42 CFS @ 11.89 HRS, VOLUME= 

.34 AF 

.34 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV 
{FT) 
78.00 
80.00 
82.00 

END AREA 
{SQ-FT) 

0.0 
39.0 

135.0 

PERIM 
{FT} 
0.00 

36.26 
60.35 

SPECIAL 25' CHANNEL 

n= .08 
LENGTH= 25 FT 
SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.03 FT 
PEAK VELOCITY= .._3 . 9 FPS ,.. 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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POND 30 SEDIMENT BASIN #2 

Qin 
Qout= 

3.47 CFS @ 11.99 HRS, 
.17 CFS @ 15.41 HRS, 

ELEVATION AREA INC.STOR 
{FT} {SF} {CF} 
104.0 150 0 
106.0 1345 1495 

VOLUME= 
VOLUME= 

CUM.STOR 
{CF} 

0 
1495 

.23 AF 

.23 AF, ATTEN= 95%, LAG= 

STOR-IND METHOD 
PEAK STORAGE = 
PEAK ELEVATION= 
FLOOD ELEVATION= 

Page 10 

26 Jan 01 

205.1 MIN 

12234 CF 
108.4 FT 
110.0 FT 

108.0 5337 6682 8177 START ELEVATION=· 107.8 FT 
110.0 13628 18965 27142 SPAN= 10-40 HRS, dt=.1 HRS 

Tdet= 1047.7 MIN (.OS AF) 

# ROUTE INVERT OUTLET DEVICES 
1 p 104.0' 18" CULVERT 

n=.013 L=255' S=.0706'/' Ke=.S Cc=.9 Cd=.6 
2 1 107.8' 3" ORIFICE/GRATE 

Q=.6 PI rA2 SQR {2g) SQR {H-r) {Use H/2 if H<d) 
3 1 109.0' 48" HORIZONTAL ORIFICE/GRATE 

Q=.6 Area SQR{2gH) (Limited to weir flow @ low head) 

Primary Discharge 
L-1=Culvert 

~2=0rifice/Grate 
L-3=0rifice/Grate 
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SUBCATCHMENT 25 EXISTING DRAINAGE AREA 

PEAK= 13.01 CFS @ 12.00 HRS, VOLUME= .80 AF 

ACRES 
.33 

4.92 
5.25 

Method 
DIRECT ENTRY 

CN 
98 
65 
67 

SUBCATCHMENT 3 0 

EXISTING ROAD 
WOODS / RAVINE 

Comment 
Segment ID: 

SUMMIT DRAINAGE AREA 

PEAK= 9.49 CFS @ 11.98 HRS, VOLUME= .56 AF 

ACRES CN 
4.02 65 NATURAL AND RECLIAMED GREEN SPAC 

Method Comment 
DIRECT ENTRY Segment ID: 

SUBCATCHMENT 31 ROADWAY AND FILL SLOPE 

PEAK= 5.21 CFS @ 11.87 HRS, VOLUME= .24 AF 

ACRES CN 
.33 98 
.90 65 

1. 23 74 

Method 
DIRECT ENTRY 

ROAD 
FILL SLOPE 

Comment 
Segment ID: 

SCS TR-20 METHOD 
TYPE II 2 4-HOUR 
RAINFALL= 5.04 IN 
SPAN= 10-40 HRS, dt=.1 HRS 

SCS TR-20 METHOD 
TYPE II 2 4-HOUR 
RAINFALL= 5.04 IN 

Tc (min) 
12.0 

SPAN= 10-40 HRS, dt=.1 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 

Tc (min) 
10.0 

SPAN= 10-40 HRS, dt=.1 HRS 

Tc (min) 
2.0 
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REACH 25 NATURAL CHANNEL 2 0 FT DOWNSTREAM 

Qin = 13.01 CFS @ 12.00 HRS, 
Qout= 12.93 CFS @ 12.00 HRS, 

VOLUME= 
VOLUME= 

.80 AF 

.80 AF, 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} SPECIAL 20' CHANNEL 
84.00 0.0 0.00 
86.00 58.0 50.19 n= .08 
88.00 190.0 82.25 LENGTH= 20 FT 

SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

ATTEN= 1% t LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.08 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
6 x FINER ROUTING 

REACH 26 NATURAL CHANNEL 50 DOWNSTREAM 

.80 AF Qin = 12.93 CFS @ 12.00 HRS, VOLUME= 
Qout= 12.80 CFS @ 12.00 HRS, VOLUME= .80 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
82.00 0.0 0.00 
84.00 51.0 48.18 
86.00 173.0 74.31 

SPECIAL 30' CHANNEL 

n= .08 
LENGTH= 30 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.11 FT 
PEAK VELOCITY= 4.7 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 27 NATURAL CHANNEL 85 FT. DOWNSTREAM 

.80 AF Qin = 12.80 CFS@ 12.00 HRS, VOLUME= 
Qout= 12.68 CFS @ 12.00 HRS, VOLUME= .80 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
80.00 0.0 0.00 
82.00 56.0 48.21 
84.00 174.0 70.37 

SPECIAL 35' CHANNEL 

n= .08 
LENGTH= 35 FT 
SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.08 FT 
PEAK VELOCITY= 5. 8 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 28 NATURAL CHANNEL 110 FT. DOWNSTREAM 

Qin = 12.68 CFS@ 12.00 HRS, 
Qout= 12.55 CFS @ 12.01 HRS, 

VOLUME= 
VOLUME= 

.80 AF 

.80 AF, 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} SPECIAL 25' CHANNEL 
78.00 0.0 0.00 
80.00 39.0 36.26 n= .08 
82.00 135.0 60.35 LENGTH= 25 FT 

SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

ATTEN= 1%, LAG= .2 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.17 FT 
PEAK VELOCITY= 3 . 9 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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REACH 30 

Qin = 1.23 CFS @ 12.52 
Qout= 1.22 CFS @ 12.55 

DEPTH END AREA DISCH 
(FT} (SQ-FT} (CFS} 

0.00 0.00 0.00 
.20 2.24 .46 
.40 4.56 1.47 
.60 6.96 2.89 
.86 10.20 5.26 

1.20 14.64 9.17 
1.60 20.16 14.86 
2.00 26.00 21.66 

REACH 31 

Qin = 5.32 CFS @ 11.87 
Qout= 5.28 CFS @ 11.87 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
84.00 0.0 0.00 
86.00 58.0 50.19 
88.00 190.0 82.25 

STILLING BASIN 

HRS, VOLUME= .55 AF 
HRS, VOLUME= .55 AF, 

11 1 X 2 1 CHANNEL 
SIDE SLOPE= 1 I I I 

n= .024 
LENGTH= 15 FT 
SLOPE= .0001 FT/FT 

NATURAL CHANNEL 20 FT 

HRS, VOLUME= .79 AF 
HRS, VOLUME= .79 AF, 

SPECIAL 20 1 CHANNEL 

n= .08 
LENGTH= 20 FT 
SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

ATTEN= 1%, LAG= 1.5 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= .35 FT 
PEAK VELOCITY= .3 FPS 
TRAVEL TIME = .8 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

DOWNSTREAM 

ATTEN= 1%, LAG= 0.0 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.03 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
6 x FINER ROUTING 

REACH 32 NATURAL CHANNEL 50 DOWNSTREAM 

Qin = 
Qout= 

ELEV 
(FT} 
82.00 
84.00 
86.00 

5.28 CFS @ 11.87 HRS, 
5.23 CFS ® 11.88 HRS, 

VOLUME= 
VOLUME= 

.79AF 

.79 AF, 

END AREA PERIM 
(SQ-FT} (FT} SPECIAL 30 1 CHANNEL 

0.0 0.00 
51.0 48.18 n= .08 

173.0 74.31 LENGTH= 30 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

ATTEN= 1%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.04 FT 
PEAK VELOCITY= 4.7 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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REACH 33 NATURAL CHANNEL 85 FT. DOWNSTREAM 

Qin = 
Qout= 

ELEV 
{FT) 
80.00 
82.00 
84.00 

5.23 CFS @ 11.88 HRS, 
5.17 CFS @ 11.88 HRS, 

VOLUME= 
VOLUME= 

.79 AF 

.79 AF, 

END AREA PERIM 
{SQ-FT) {FT) SPECIAL 35' CHANNEL 

0.0 0.00 
56.0 48.21 n= .08 

174.0 70.37 LENGTH= 35 FT 
SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

ATTEN= 1%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.03 FT 
PEAK VELOCITY= 5.8 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 34 NATURAL CHANNEL 110 FT. DOWNSTREAM 

Qin = 
Qout= 

ELEV 
{FT) 
78.00 
80.00 
82.00 

5.17 CFS @ 11.88 HRS, 
5.12 CFS @ 11.88 HRS, 

VOLUME= 
VOLUME= 

.79 AF 

.79 AF, 

END AREA 
{SQ-FT) 

0.0 
39.0 

135.0 

PERIM 
(FT) 
0.00 

36.26 
60.35 

SPECIAL 25' CHANNEL 

n= .08 
LENGTH= 25 FT 
SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

ATTEN= 1%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.07 FT 
PEAK VELOCITY= 3.9 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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POND 30 SEDIMENT BASIN #2 

Qin 9.49 CFS @ 11.98 HRS, VOLUME= .56 AF 
Qout= 1.23 CFS @ 12.52 HRS, VOLUME=:= .55 AF, ATTEN= 87%, LAG= 

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD 
(FT} (SF} (CF} (CF) PEAK STORAGE = 
104.0 150 0 0 PEAK ELEVATION= 
106.0 1345 1495 1495 FLOOD ELEVATION= 
108.0 5337 6682 8177 START ELEVATION= 
110.0 13628 18965 27142 SPAN= 10-40 HRS, 

Tdet= 757.2 MIN 

# ROUTE INVERT OUTLET DEVICES 
1 p 104.0' 18" CULVERT 

n=.013 L=255' S=.0706'/' Ke=.5 Cc=.9 Cd=.6 
2 1 107.8' 3" ORIFICE/GRATE 

Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 
3 1 109.0' 48" HORIZONTAL ORIFICE/GRATE 

Page 15 \1\''~ 
26 Jan 01 

32.4 MIN 

18361 CF 
109.1 FT 
110.0 FT 
107.8 FT 

dt=.1 HRS 
( .38 AF) 

Q=.6 Area SQR(2gH) (Limited to weir flow ® low head) 

Primary Discharge 
L-1=Culvert 

~2=0rifice/Grate 
L-3=0rifice/Grate 
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SUBCATCHMENT 25 EXISTING DRAINAGE AREA 

PEAK= 27.87 CFS@ 11.99 HRS, VOLUME= 1.68 AF 

ACRES 
.33 

4.92 
5.25 

Method 
DIRECT ENTRY 

CN 

98 
65 
67 

SUBCATCHMENT 3 0 

EXISTING ROAD 
WOODS / RAVINE 

Comment 
Segment ID: 

SUMMIT DRAINAGE AREA 

PEAK= 20.89 CFS ® 11.97 HRS, VOLUME= 1.21 AF 

ACRES CN 

4.02 65 NATURAL AND RECLIAMED GREEN SPAC 

Method Comment 
DIRECT ENTRY Segment ID: 

SUBCATCHMENT 31 ROADWAY AND FILL SLOPE 

PEAK= 9.83 CFS @ 11.87 HRS, VOLUME= .46 AF 

ACRES CN 

.33 98 

.90 65 
l. 23 74 

Method 
DIRECT ENTRY 

ROAD 
FILL SLOPE 

Comment 
Segment ID: 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7.68 IN 
SPAN= 10-40 HRS, dt=.1 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7 . 6 8 IN 

Tc (min) 
12.0 

SPAN= 10-40 HRS, dt=.1 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7 . 6 8 IN 

Tc (min) 
10.0 

SPAN= 10-40 HRS, dt=.1 HRS 

Tc (min) 
2.0 
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REACH 25 NATURAL CHANNEL 20 FT DOWNSTREAM 

Qin = 27.87 CFS@ 11.99 HRS, VOLUME= 1.68 AF 
Qout= 27.71 CFS@ 11.99 HRS, VOLUME= 1.68 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
{FT) (SQ-FT) (FT) 
84.00 0.0 0.00 
86.00 58.0 50.19 
88.00 190.0 82.25 

SPECIAL 20' CHANNEL 

n= .08 
LENGTH= 20 FT 
SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.18 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
6 x FINER ROUTING 

REACH 26 NATURAL CHANNEL 50 DOWNSTREAM 

VOLUME= 1. 6 8 AF Qin = 27.71 CFS@ 11.99 HRS, 
Qout= 27.47 CFS@ 12.00 HRS, VOLUME= 1.68 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) 
82.00 0.0 0.00 
84.00 51.0 48.18 
86.00 173.0 74.31 

SPECIAL 30' CHANNEL 

n= .08 
LENGTH= 30 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.23 FT 
PEAK VELOCITY= 4 . 7 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 27 NATURAL CHANNEL 85 FT. DOWNSTREAM 

Qin = 27.47 CFS@ 12.00 HRS, VOLUME= 1.68 AF 
Qout= 27.24 CFS@ 12.00 HRS, VOLUME= 1.68 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) 
80.00 0.0 0.00 
82.00 56.0 48.21 
84.00 174.0 70.37 

SPECIAL 35' CHANNEL 

n= .08 
LENGTH= 35 FT 
SLOPE= .08 FT/FT 
CAPACITY= 1671. 6 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.17 FT 
PEAK VELOCITY= 5.8 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 28 NATURAL CHANNEL 110 FT. DOWNSTREAM 

Qin = 27.24 CFS ® 12.00 HRS, 
Qout= 27.00 CFS ® 12.00 HRS, 

VOLUME= 1. 68 AF 
VOLUME= 1.68 AF, 

ELEV END AREA PERIM 
{FT) (SQ-FT) (FT) SPECIAL 25' CHANNEL 
78.00 0.0 0.00 
80.00 39.0 36.26 n= .08 
82.00 135.0 60.35 LENGTH= 25 FT 

SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

ATTEN= 1%, LAG= .2 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.36 FT 
PEAK VELOCITY= 3. 9 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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REACH 30 STILLING BASIN 

Qin = 15.44 CFS @ 12.07 HRS, VOLUME= 1.19 AF 
Qout= 15.15 CFS @ 12.09 HRS, VOLUME= 1.19 AF, ATTEN= 2%, LAG= .8 MIN 

DEPTH END AREA DISCH 
{FT) {SQ-FT) {CFS) 11 1 X 2 1 CHANNEL STOR-IND+TRANS METHOD 

0.00 0.00 0.00 SIDE SLOPE= 1 I I I PEAK DEPTH= 1.62 FT 
.20 2.24 .46 n= .024 PEAK VELOCITY= . 7 FPS 
.40 4.56 1.47 LENGTH= 15 FT TRAVEL TIME = .3 MIN 
.60 6.96 2.89 SLOPE= .0001 FT/FT SPAN= 10-40 HRS, dt=.1 HRS 
.86 10.20 5.26 3 x FINER ROUTING 

1.20 14.64 9.17 
1.60 20.16 14.86 
2.00 26.00 21.66 

REACH 31 NATURAL CHANNEL 2 0 FT DOWNSTREAM 

Qin = 16.58 CFS@ 12.08 HRS, VOLUME= 1.66 AF 
Qout= 16.51 CFS@ 12.08 HRS, VOLUME= 1.66 AF, ATTEN= 0%, LAG= 0.0 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) 
84.00 0.0 0.00 
86.00 58.0 50.19 
88.00 190.0 82.25 

REACH 32 

SPECIAL 20 1 CHANNEL 

n= .08 
LENGTH= 20 FT 
SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.10 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
6 x FINER ROUTING 

NATURAL CHANNEL 50 DOWNSTREAM 

Qin = 16.51 CFS@ 12.08 HRS, VOLUME= 1.66AF 
Qout= 16.43 CFS @ 12.08 HRS, VOLUME= 1.66 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) 
82.00 0.0 0.00 
84.00 51.0 48.18 
86.00 173.0 74.31 

SPECIAL 30 1 CHANNEL 

n= .08 
LENGTH= 30 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.14 FT 
PEAK VELOCITY= 4.7 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

WC068_LAGRANGE_PARKWAY_EXTENSION - 103



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

Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT 
TYPE II 24-HOUR RAINFALL= 7. 68 IN 

r Page 19 

Prepared by Richard S. Phillips,PE LandMark Design Group 26 Jan 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 33 NATURAL CHANNEL 85 FT. DOWNSTREAM 

Qin = 16.43 CFS @ 12.08 HRS, 
Qout= 16.34 CFS@ 12.08 HRS, 

VOLUME= 1. 6 6 AF 
VOLUME= 1.66 AF, 

ELEV END AREA PERIM 
(FT~ (SQ-FT) (FT) SPECIAL 35' CHANNEL 
80.00 0.0 0.00 
82.00 56.0 48.21 n= .08 
84.00 174.0 70.37 LENGTH= 35 FT 

SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

ATTEN= 1%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.10 FT 
PEAK VELOCITY= 5. 8 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 34 NATURAL CHANNEL 110 FT. DOWNSTREAM 

Qin = 16.34 CFS @ 12.08 HRS, VOLUME= 1.66 AF 
Qout= 16.25 CFS@ 12.09 HRS, VOLUME= 1.66 AF, 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) SPECIAL 25' CHANNEL 
78.00 0.0 0.00 
80.00 39.0 36.26 n= .08 
82.00 135.0 60.35 LENGTH= 25 FT 

SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

ATTEN= 1%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.21 FT 
PEAK VELOCITY= 3.9 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 10-40 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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POND 30 SEDIMENT BASIN #2 

VOLUME= 1.21 AF Qin 20.89 CFS @ 11.97 HRS, 
Qout= 15.44 CFS @ 12.07 HRS, VOLUME= 1.19 AF, ATTEN= 26%, LAG= 

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD 
(FT} (SF} (CF} (CF} PEAK STORAGE = 
104.0 150 0 0 PEAK ELEVATION= 
106.0 1345 1495 1495 FLOOD ELEVATION= 
108.0 5337 6682 8177 START ELEVATION= 
110.0 13628 18965 27142 SPAN= 10-40 HRS, 

Tdet= 338.6 MIN 

# ROUTE INVERT OUTLET DEVICES 
1 p 104.0' 18" CULVERT 

n=.013 L=255' S=.0706'/' Ke=.5 Cc=.9 Cd=.6 
2 1 107.8' 3" ORIFICE/GRATE 

Q=.6 PI r~2 SQR (2g) SQR(H-r) (Use H/2 if H<d) 
3 1 109.0' 48" HORIZONTAL ORIFICE/GRATE 

26 Jan 01 

5.9 MIN 

22445 CF 
109.5 FT 
110.0 FT 
107.8 FT 

dt=.1 HRS 
(1. 02 AF) 

Q=.6 Area SQR(2gH) (Limited to weir flow @ low head) 

Primary Discharge 
L-1=Culvert 

~2=0rifice/Grate 
L-J=Orifice/Grate 
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DETENTION POND CALCULATIONS 

$4SIN -/J _t_ 

i..4 6-1'(14/'J 6£: 

:5r4. fof.So tr. 
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CHANNEL PROTECTION VOLUME CALCULATION 

!ABLE E1 l TR~S 

. ,2-;~;lnches 
Coefficients for Rainfall Type II 

One Year Precipitation: P= 

PRE-DEVELOPMENT CONDITIONS ; 
Drainage Area : DAPRE = ·• } ~3S'Acres 

SCS Curve Number : CNPRE = '''r't ·• .50tf Unitless 
Time of Concentration: TCPRE = ,,,::x:i~(1?z4~Hours 

Initial abstraction ; la=0.2x(1000/CN -10) = 
la!P = 

Accumulated direct runoff : Qu = (P-Ia)A2 I (P+4xla) = 

Unit Peak Discharge : qu = 
log( qu)=Co+CJiog(Tc)+Cz[log(T]A2 
Co,C1,C2 Coefficients from TABLE F1 above 

Pre-development peak discharge : 
qp=quxDAxQu/640= 

POST DEVELOPMENT CONDITIONS : 
Drainage Area : 
SCS Curve Number : 
Time of Concentration 

Initial abstraction ; 

DAPOsT = 
CNPOST = 
TCPOsT = 

Accumulated direct runoff : 
Unit Peak Discharge: 
Post development peak discharge rate : 

Ia= 
la!P = 
Qu= 
qu = 

q;=qp= 

2.000 Inches 
0.71 

0.06 Inches 

329 cfs/sq.mile/in. 

0.26 c.f.s. 

0.857 Inches 
0.31 
0.61 Inches 
556 cfs/sq.milelin. 

4.36 c.f.s. 

Ration of outflow to inflow : * qo/q; = 11.98 x quA0.937 = 0.0321 

I alP Co CJ 
0.10 1 2.55323 -0.61512 
0.30 \ 2.46532 -0.62257 
0.35 I 2.41896 -0.61594 
0.40 2.36409 -0.59857 
0.45 2.29238 -0.57005 
0.50 2.20282 -0.51599 

*Direct calculation using equation for T=24hr. developed by Stewart Comstock,P.E., MDE 

Peak outflow discharge : qo = 0.1400 c.f.s. 

Ratio of storage volume to runoff volume : Vs!Vr = 0.64 
Vs!Vr= 0.683-1.43(qq;)+1.64(o/q;)A2-8.04(qo/q;)A3 = 

Required Storage Volume : 
Vs =Vs/Vr X Qu X A/12 X 43560 = 11U9 cubic feet 

ESIIMATED POND FULL DRAWDOWN 
HTRIAL = 3 

Ao = 0.016809 
do= 1.755532 

~rj/lp·~NQ<;•:rf:i:·:::J:; l:! DoRIFICE = n~;fiil:~:~:,:;:z' inches; or 

lll!C.~QL SIQRAGE 
c.f. c.f 

12787 31661 
,'< :/ 9223 18874 

1993 11644 
6113 9651 
3538 3538 

0 0 

HAYG a.m. 
ft. cfs 

7.00 
5.00 
4.25 0.2144 
3.00 0.1794 
1.00 0.1006 

o.oo I 
DRAW DOWN TIME= 

D= 
d.I a.m. 

hours cfs 

2.6 
9.5 
9.8 

21.8 

0.1616 
0.1355 
0.0771 

.... ·.·~a Holes@ 

.t~fu.!':~;;.~' inches 
di 

hours 

3.4 
12.5 
12.7 

28.7 

<WQVSE 

Cz 
-0.16403 
-0.11657 
-0.08820 
-0.05621 
-0.02281 
-0.01259 

CPVLAGR.WK4 01/24/2001 11:57 AM 
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LANDMARK Client ________ _ 

Subject ),A~ 'G-t.-r Proje~ # _______ _ 

Computed Checked Date Sheet# 

Engineers • Planners • SuNeyors • Landscape Architects • Environmental Consultants 
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Data for PRE / POST DEVELOPMENT LAGRANGE EXTENSION 
TYPE II 24-HOOR RAINFALL= 2.80 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 30 STORM WATER MANAGEMENT POND 

Qin 4.19 CFS @ 11.92 HRS, VOLUME= .43 AF 

Page 1 

25 Jan 01 

Qout= .57 CFS @ 13.24 HRS, VOLUME= .43 AF, ATTEN= 86%, LAG= 79.7 MIN 

ELEVATION AREA INC.STOR 
{FT) {SF) {CF) 
50.0 1202 0 
52.0 2336 3538 
54.0 3777 6113 

CUM.STOR 
{CF} 

0 
3538 
9651 

STOR-IND METHOD 
PEAK STORAGE = 
PEAK ELEVATION= 
FLOOD ELEVATION= 
START ELEVATION= 

8635 CF 
53.7 FT 
58.0 FT 
50.0 FT 

56.0 5446 9223 
58.0 7341 • 12787 

18874 
31661 

SPAN= 5-55 HRS, dt=.1 HRS 
Tdet= 494 MIN (.43 AF) 

2 3 

3 p 

4 3 

( ~(). OUTLET DEVICES 
~9.5' 1" ORIFICE/GRATE X 3 

Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 
56.0'~48" HORIZONTAL ORIFICE/GRATE 

Q=.6 Area SQR(2gH) (Limited to weir flow@ low head) 
49.0'vf24" CULVERT 

n=.013 L=100' S=.01'/' Ke=.6 Cc=.9 Cd=.56 
8" ORIFICE/GRATE 

!P4t.~ Q=.6 PI rA2 SQR{2g) SQR{H-r) (Use H/2 if H<d) 

Primary Discharge 
L-3=Culvert 

r--1=0rifice/Grate 
r--2=0rifice/Grate 
L-4=0rifice/Grate 

58.0 
57.5 
57.0 
55.5 

r.. 55.0 
...., 55.5 
4- 55.0 
'\.J 54.5 

POND 30 DISCHARGE 
STORM WATER MANAGEMENT POND 

/ 
/ 

/ -----
--- :- --- _- ~ -_-_-~a-~·- _R~Rr_iQNTAI;.- pR~IF_I~E(G~AIE 

Z 54.0 I 
o 53. 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 8" 9R_IF_I~E(G~AIE 
~ 53.0 
<I 52.5 
:J 52.0 
w 51.5 
G:J51.0 

50.5 
50. 0 b~a<tqm~eley.~ ~ ~ ~- - - -,,, ORIF1CE/GRATCX-3 
49. 5 - - - - - - - - -24-" - L] 0 RT 
49. 0tSJ N V 1.0 <Xl tSJ N V 1.0 <Xl tSJ N V 1.0 

- - - - - N N N N 

DISCHARGE Ccf5) 
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I Data for PRE / POST DEVELOPMENT LAGRANGE EXTENSION Page 2 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

I Prepared by RichardS. Phillips,PE LandMark Design Group 25 Jan 01 
Hydro CAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

I CALCULATIONS PERFORMED UP TO POND 3 0 AS NEEDED 

RUNOFF SPAN = 5-55 HRS, dt= .10 HRS, 501 POINTS 

I RUNOFF BY SCS TR-20 METHOD: TYPE II 24 -HOUR RAINFALL= 2.80 IN, SCS U.H. 
REACH ROUTING BY STOR-IND+TRANS METHOD 
POND ROUTING BY STOR-:IND METHOD 

I POND 30 

I 
TIME-HRS INFLOW-CFS OUTFLOW-CFS ELEV-FT STORAGE-AF 

5.00 0.00 0.00 50.00 0.00 
5.10 0.00 0.00 50.00 0.00 
5.20 0.00 0.00 50.00 0.00 

I 5.30 0.00 0.00 50.00 0.00 
5.40 0.00 0.00 50.00 0.00 
5.50 0.00 0.00 50.00 0.00 

I 5.60 0.00 0.00 50.00 0.00 
5.70 0.00 0.00 50.00 0.00 
5.80 0.00 0.00 50.00 0.00 

I 
5.90 0.00 0.00 50.00 0.00 
6.00 0.00 0.00 50.00 0.00 
6.10 0.00 0.00 50.00 0.00 
6.20 0.00 0.00 50.00 0.00 

I 6.30 0.00 0.00 50.00 0.00 
6.40 0.00 0.00 50.00 0.00 
6.50 0.00 0.00 50.00 0.00 

I 
6.60 0.00 0.00 50.00 0.00 
6.70 0.00 0.00 50.00 0.00 
6.80 0.00 0.00 50.00 0.00 
6.90 0.00 0.00 50.00 0.00 

I 7.00 0.00 0.00 50.00 0.00 
7.10 0.00 0.00 50.00 0.00 
7.20 0.00 0.00 50.00 0.00 

I 7.30 0.00 0.00 50.00 0.00 
7.40 0.00 0.00 50.00 0.00 
7.50 0.00 0.00 50.00 0.00 

I 
7.60 0.00 0.00 50.00 0.00 
7.70 0.00 0.00 50.01 0.00 
7.80 0.00 0.00 50.01 0.00 
7.90 0.00 0.00 50.01 0.00 

I 8.00 0.00 0.00 50.01 0.00 
8.10 0.00 0.00 50.01 0.00 
8.20 0.00 0.00 50.01 0.00 

I 8.30 0.00 0.00 50.01 0.00 
8.40 0.00 0.00 50.01 0.00 
8.50 0.00 0.00 50.01 0.00 

I 
8.60 0.00 0.00 50.01 0.00 
8.70 0.00 0.00 50.01 0.00 
8.80 .01 0.00 50.01 0.00 
8.90 .01 0.00 50.01 0.00 

I 9.00 .01 0.00 50.01 0.00 
9 .1.0 .01 0.00 50.01 0.00 
9.20 .01 0.00 50.01 0.00 

I 9.30 .01 0.00 50.01 0.00 
9.40 .01 0.00 50.01 0.00 
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I Data for PRE / POST DEVELOPMENT LAGRANGE EXTENSION Page 3 
TYPE II 24 -HOUR RAINFALL= 2. 80 IN 

I Prepared by Richard S. Phillips,PE LandMark Design Group 25 Jan 01 
HvdroCAD 5.11 000388 {c} 1986-1999 A22lied Microcom2uter Svstems 

9.50 .01 0.00 50.01 0.00 

I 9.60 .01 0.00 50.01 0.00 
9.70 .01 .01 50.01 0.00 
9.80 .01 .01 50.01 0.00 

I 
9.90 .01 .01 50.01 0.00 

10.00 .01 .01 50.01 0.00 
10.10 .01 .01 50.01 0.00 
10.20 .01 .01 50.01 0.00 

I 10.30 .01 .01 50.01 0.00 
10.40 .02 .01 50.01 0.00 
10.50 .02 .01 50.02 0.00 

I 
10.60 .02 .01 50.02 0.00 
10.70 .03 .01 50.02 0.00 
10.80 .04 .01 50.02 0.00 
10.90 .04 .02 50.03 0.00 

I 11.00 .05 .02 50.04 0.00 
11.10 .07 .02 50.04 0.00 
11.20 .08 .03 50.05 0.00 

I 11.30 .10 .04 50.06 0.00 
11.40 .12 .OS 50.08 0.00 
11.50 .20 .06 50.10 0.00 

I 
11.60 .45 .06 50.15 .01 
11.70 1.02 .07 50.29 .01 
11.80 2.50 .08 50.63 .03 
11.90 4.16 .10 51.29 .05 

I 12.00 3.28 .12 52.01 .08 
12.10 2.96 .13 52.37 .11 
12.20 2.70 .14 52.68 .13 

I 12.30 2.22 .15 52.96 .15 
12.40 1. 73 .15 53.17 .16 
12.50 1.35 .17 53.34 .17 
12.60 1.11 .25 53.46 .18 

I 12.70 .93 .35 53.54 .19 
12.80 .82 .44 53.60 .19 
12.90 .73 .so 53.63 .20 

I 13.00 .66 .54 53.65 .20 
13.10 .62 .56 53.66 .20 
13.20 .58 .57 53.67 .20 

I 
13.30 .55 .57 53.67 .20 
13.40 .52 .56 53.66 .20 
13.50 .50 .55 53.66 .20 
13.60 .47 .54 53.65 .20 

I 13.70 .45 .52 53.64 .20 
13.80 .43 .51 53.63 .20 
13.90 .41 .49 53.63 .20 

I 14.00 .40 .47 53.62 .19 
14.10 .38 .46 53.61 .19 
14.20 .37 .44 53.60 .19 

I 
14.30 .36 .43 53.59 .19 
14.40 .36 .42 53.58 .19 
14.50 .35 .41 53.58 .19 
14.60 .34 .40 53.57 .19 

I 14.70 .33 .39 53.56 .19 
14 .8.0 .33 .38 53.56 .19 
14.90 .32 .37 53.55 .19 

I 15.00 .32 .36 53.55 .19 
15.10 .31 .35 53.54 .19 
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I Data for PRE / POST DEVELOPMENT LAGRANGE EXTENSION Page 4 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

I Prepared by Richard S. Phillips,PE LandMark Design Group 25 Jan 01 
HvdroCAD 5.11 000388 {c) 1986-1999 A22lied Microcom2uter Systems 

15.20 .30 .35 53.54 .19 

I 15.30 .30 .34 53.53 .19 
15.40 .29 .33 53.53 .19 
15.50 .29 .32 53.52 .19 

I 
15.60 .28 .32 53.52 .19 
15.70 .27 .31 53.51 .19 
15.80 .27 . 30 53.51 .19 
15.90 .26 . 30 53.50 .19 

I 16.00 .25 .29 53.50 .19 
16.10 .25 .29 53.50 .19 
16.20 .24 .28 53.49 .19 

I 16.30 .24 .28 53.49 .19 
16.40 .24 .27 53.48 .19 
16.50 .24 .27 53.48 .18 
16.60 .23 .27 53.47 .18 

I 16.70 .23 .26 53.47 .18 
16.80 .23 .26 53.47 .18 
16.90 .23 .25 53.46 .18 

I 17.00 .22 .25 53.46 .18 
17.10 .22 .25 53.46 .18 
17.20 .22 .24 53.45 .18 

I 
17.30 .22 .24 53.45 .18 
17.40 .21 .24 53.45 .18 
17.50 .21 .24 53.45 .18 
17.60 .21 .23 53.44 .18 

I 17.70 .21 .23 53.44 .18 
17.80 .21 .23 53.44 .18 
17.90 .20 .23 53.43 .18 

I 18.00 .20 .22 53.43 .18 
18.10 .20 .22 53.43 .18 
18.20 .20 .22 53.43 .18 
18.30 .19 .21 53.42 .18 

I 18.40 .19 .21 53.42 .18 
18.50 .19 .21 53.42 .18 
18.60 .19 .21 53.42 .18 

I 18.70 .18 .20 53.41 .18 
18.80 .18 .20 53.41 .18 
18.90 .18 .20 53.41 .18 

I 
19.00 .18 .20 53.41 .18 
19.10 .17 .19 53.40 .18 
19.20 .17 .19 53.40 .18 
19.30 .17 .19 53.40 .18 

I 19.40 .17 .19 53.40 .18 
19.50 .16 .19 53.39 .18 
19.60 .16 .19 53.39 .18 

I 19.70 .16 .19 53.39 .18 
19.80 .16 .18 53.39 .18 
19.90 .15 .18 53.38 .18 

I 
20.00 .15 .18 53.38 .18 
20.10 .15 .18 53.37 .18 
20.20 .15 .18 53.37 .18 
20.30 .15 .18 53.37 .18 

I 20.40 .15 .18 53.36 .18 
20 .5.0 .15 .18 53.36 .18 
20.60 .14 .17 53.36 .18 

I 20.70 .14 .17 53.35 .18 
20.80 .14 .17 53.35 .18 
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I Data for PRE / POST DEVELOPMENT LAGRANGE EXTENSION Page 5 
TYPE II 2.4-HOOR RAINFALL= 2. 80 IN 

I Prepared by Richard S. Phillips,PE LandMark Design Group 25 Jan 01 
HydroCAD 5 . ll 000388 (c) 1986-1999 A22lied Microcom2uter Svstems 

20.90 .14 .17 53.35 .18 

I 21.00 .14 .17 53.34 .18 
2l.10 .14 .17 53.34 .18 
2l.20 .14 .17 53.34 .18 

I 
2l.30 .14 .17 53.33 .17 
2l.40 .14 .16 53.33 .17 
2l.SO .14 .16 53.33 .17 
2l.60 .14 .16 53.33 .17 

I 21.70 .14 .16 53.32 .17 
2l.80 .14 .16 53.32 .17 
2l.90 .14 .16 53.32 .17 

I 22.00 .14 .16 53.32 .17 
22.10 .14 .16 53.31 .17 
22.20 .14 .16 53.31 .17 

I 
22.30 .14 .16 53.31 .17 
22.40 .14 .16 53.31 .17 
22.50 .14 .15 53.30 .17 
22.60 .14 .15 53.30 .17 

I 22.70 .14 .15 53.30 .17 
22.80 .13 .15 53.30 .17 
22.90 .13 .15 53.30 .17 

I 
23.00 .13 .15 53.29 .17 
23.10 .13 .15 53.29 .17 
23.20 .13 .15 53.29 .17 
23.30 .13 .15 53.29 .17 

I 23.40 .13 .15 53.29 .17 
23.50 .13 .15 53.28 .17 
23.60 .13 .15 53.28 .17 

I 23.70 .13 .15 53.28 .17 
23.80 .13 .15 53.28 .17 
23.90 .13 .15 53.27 .17 

I 
24.00 .09 .15 53.27 .17 
24.10 .07 .15 53.26 .17 
24.20 .OS .15 53.25 .17 
24.30 .04 .15 53.24 .17 

I 24.40 .02 .15 53 .. 22 .17 
24.50 .01 .15 53.21 .17 
24.60 .01 .15 53.19 .16 

I 
24.70 0.00 .15 53.17 .16 
24.80 0.00 .15 53.15 .16 
24.90 0.00 .15 53.14 .16 
25.00 0.00 .15 53.12 .16 

I 25.10 0.00 .15 53.10 .16 
25.20 0.00 .15 53.09 .16 
25.30 0.00 .15 53.07 .16 

I 25.40 0.00 .15 53.05 .15 
25.50 0.00 .15 53.03 .15 
25.60 0.00 .15 53.02 .15 

I 
25.70 0.00 .15 53.00 .15 
25.80 0.00 .15 52.98 .15 
25.90 0.00 .15 52.96 .15 
26.00 0.00 .15 52.95 .15 

I 26.10 0.00 .14 52.93 .15 
26.20 0.00 .14 52.91 .15 
26.30 0.00 .14 52.90 .14 

I 26.40 0.00 .14 52.88 .14 
26.50 0.00 .14 52.86 .14 
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Data for PRE / POST DEVELOPMENT LAGRANGE EXTENSION 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 
HvdroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Svstems 

26.60 0.00 .14 52.84 .14 
26.70 
26.80 
26.90 
27.00 
27.10 
27.20 
27.30 
27.40 
27.50 
27.60 
27.70 
27.80 
27.90 
28.00 
28.10 
28.20 
28.30 
28.40 
28.50 
28.60 
28.70 
28.80 
28.90 
29.00 
29.10 
29.20 
29.30 
29.40 
29.50 
29.60 
29.70 
29.80 
29.90 
30.00 
30.10 
30.20 
30.30 
30.40 
30.50 
30.60 
30.70 
30.80 
30.90 
31.00 
31.10 
31.20 
31.30 
31.40 
31.50 
31.60 
31.70 
31.80 
31. 9.0 
32.00 
32.10 
32.20 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

52.83 
52.81 
52.79 
52.78 
52.76 
52.74 
52.73 
52.71 
52.69 
52.68 
52.66 
52.65 
52.63 
52.61 
52.60 
52.58 
52.56 
52.55 
52.53 
52.52 
52.50 
52.48 
52.47 
52.45 
52.44 
52.42 
52.41 
52.39 
52.37 
52.36 
52.34 
52.33 
52.31 
52.30 
52.28 
52.27 
52.25 
52.24 
52.22 
52.21 
52.19 
52.17 
52.16 
52.14 
52.13 
52.12 
52.10 
52.09 
52.07 
52.06 
52.04 
52.03 
52.01 
52.00 
51.97 
51.95 

.14 

.14 

.14 

.14 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.11 

.11 

.11 

.11 

.11 

.11 

.11 

.11 

.11 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.09 

.09 

.09 

.09 

.09 

.09 

.09 

.09 

.09 

.09 

.08 

.08 

.08 

.08 

.08 

.08 

Page 6 
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32.30 0.00 .12 Sl. 92 .08 

I 32.40 0.00 .12 S1.90 .08 
32.SO 0.00 .12 Sl.87 .08 
32.60 0.00 .12 S1.8S .08 

I 
32.70 0.00 .12 Sl.82 .07 
32.80 0.00 .12 Sl.80 .07 
32.90 0.00 .12 Sl. 77 .07 
33.00 0.00 .12 Sl. 7S .07 

I 33.10 0.00 .12 Sl. 73 .07 
33.20 0.00 .12 Sl. 70 .07 
33.30 0.00 .12 Sl.68 .07 

I 33.40 0.00 .11 Sl.66 .07 
33.SO 0.00 .11 Sl.63 .07 
33.60 0.00 .11 Sl.61 .07 

I 
33.70 0.00 .11 Sl.S9 .06 
33.80 0.00 .11 Sl.S6 .06 
33.90 0.00 .11 S1.S4 .06 
34.00 0.00 .11 S1.S2 .06 

I 34.10 0.00 .11 Sl. SO .06 
34.20 0.00 .11 Sl.47 .06 
34.30 0.00 .11 Sl.4S .06 

I 
34.40 0.00 .11 S1.43 .06 
34.SO 0.00 .11 Sl.41 .06 
34.60 0.00 .11 Sl.39 .06 
34.70 0.00 .11 Sl.36 .06 

I 34.80 0.00 .11 S1.34 .OS 
34.90 0.00 .11 Sl.32 .OS 
3S.OO 0.00 .10 Sl.30 .OS 

I 3S.10 0.00 .10 Sl.28 .OS 
3S.20 0.00 .10 Sl.26 .OS 
3S.30 0.00 .10 Sl.24 .OS 

I 
3S.40 0.00 .10 Sl.22 .OS 
3S.SO 0.00 .10 Sl.20 .OS 
3S.60 0.00 .10 S1.17 .OS 
3S.70 0.00 .10 Sl.1S .OS 

I 3S.80 0.00 .10 S1.13 .OS 
3S.90 0.00 .10 S1.11 .OS 
36.00 0.00 .10 Sl.09 .04 

I 
36.10 0.00 .10 Sl.07 .04 
36.20 0.00 .10 S1.0S .04 
36.30 0.00 .10 S1.03 .04 
36.40 0.00 .10 S1.02 .04 

I 36.SO 0.00 .09 Sl.OO .04 
36.60 0.00 .09 S0.98 .04 
36.70 0.00 .09 S0.96 .04 

I 36.80 0.00 .09 S0.94 .04 
36.90 0.00 .09 S0.92 .04 
37.00 0.00 .09 S0.90 .04 

I 
37.10 0.00 .09 50.88 .04 
37.20 0.00 .09 S0.86 .04 
37.30 0.00 .09 50.8S .03 
37.40 0.00 .09 S0.83 .03 

I 37.SO 0.00 .09 S0.81 .03 
37.60 0.00 .09 50.79 .03 
37.70 0.00 .09 50.77 .03 

I 37.80 0.00 .09 50.76 .03 
37.90 0.00 .09 S0.74 .03 
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Data for PRE / POST DEVELOPMENT LAGRANGE EXTENSION 
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38.00 0.00 .09 S0.72 .03 
38.10 0.00 .08 S0.70 .03 
38.20 
38.30 
38.40 
38.SO 
38.60 
38.70 
38.80 
38.90 
39.00 
39.10 
39.20 
39.30 
39.40 
39.SO 
39.60 
39.70 
39.80 
39.90 
40.00 
40.10 
40.20 
40.30 
40.40 
40.SO 
40.60 
40.70 
40.80 
40.90 
41.00 
41.10 
41.20 
41.30 
41.40 
4l.SO 
41.60 
41.70 
41.80 
41.90 
42.00 
42.1.0 
42.20 
42.30 
42.40 
42.SO 
42.60 
42.70 
42.80 
42.90 
43.00 
43.1.0 
43.20 
43 .3.0 
43.40 
43.SO 
43.60 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.OS 

.OS 

.04 

.04 

.03 

.03 

.03 

.02 

.02 

.02 

.02 

.01. 

.01. 

.01. 

S0.69 
S0.67 
S0.6S 
S0.64 
S0.62 
S0.60 
SO.S9 
SO.S7 
so.ss 
SO.S4 
SO.S2 
SO.S1 
S0.49 
S0.47 
S0.46 
S0.44 
S0.43 
S0.4l. 
S0.40 
S0.38 
S0.37 
S0.3S 
S0.34 
S0.33 
S0.3l. 
S0.30 
S0.28 
S0.27 
S0.26 
S0.24 
S0.23 
S0.22 
S0.20 
SO.l.9 
S0.18 
S0.1.6 
SO.l.S 
S0.1.4 
S0.1.3 
S0.1.2 
SO.l.O 
S0.09 
S0.08 
S0.07 
S0.06 
S0.06 
so.os 
S0.04 
S0.04 
S0.04 
S0.03 
S0.03 
S0.02 
S0.02 
S0.02 

.03 

. 03 

.03 

.03 

. 03 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 

.01. 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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Data for PRE / POST DEVELOPMENT LAGRANGE EXTENSION 
TYPE II 24-HOUR RAINFALL= 2.80 IN 
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43.70 0.00 .01 50.02 0.00 
43.80 
43.90 
44.00 
44.10 
44.20 
44.30 
44.40 
44.50 
44.60 
44.70 
44.80 
44.90 
45.00 
45.10 
45.20 
45.30 
45.40 
45.50 
45.60 
45.70 
45.80 
45.90 
46.00 
46.10 
46.20 
46.30 
46.40 
46.50 
46.60 
46.70 
46.80 
46.90 
47.00 
47.10 
47.20 
47.30 
47.40 
47.50 
47.60 
47.70 
47.80 
47.90 
48.00 
48.10 
48.20 
48.30 
48.40 
48.50 
48.60 
48.70 
48.80 
48.90 
49.00 
49.10 
49.20 
49.30 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.01 

.01 

.01 

.01 

.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

50.02 
50.01 
50.01 
50.01 
50.01 
50.01 
50.01 
50.01 
50.01 
50.01 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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49.40 0.00 0.00 50.00 0.00 
49.50 
49.60 
49.70 
49.80 
49.90 
50.00 
50.10 
50.20 
50.30 
50.40 
50.50 
50.60 
50.70 
50.80 
50.90 
51.00 
51.10 
51.20 
51.30 
51.40 
51.50 
51.60 
51.70 
51.80 
51.90 
52.00 
52.10 
52.20 
52.30 
52.40 
52.50 
52.60 
52.70 
52.80 
52.90 
53.00 
53.10 
53.20 
53.30 
53.40 
53.50 
53.60 
53.70 
53.80 
53.90 
54.00 
54.10 
54.20 
54.30 
54.40 
54.50 
54.60 
54. 7.0 
54.80 
54.90 
55.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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Data for PRE / POST DEVELOPMENT LAGRANGE EXTENSION 
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end of calculations 
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ENVIRONMENTAL INVENTORY 

• August 18, 2000 - Department of the Army 
• July 27,2000 -Department of Environmental Quality 
• September 15, 1997 -Department of Historic Resources 
• September 11, 1997 -Langley and McDonald, P.C. 
• May 13, 1997 - Langley and McDonald, P.C. 
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Environmental Inventory 
La Grange Parkway Extended 

The roadway initiates in the Commerce Park at the farm field, joins the existing road, travels under 
Interstate 64, intercepts an additional farm field and rejoins the existing road. The canopy vegetation 
along the existing roadway is comprised of tulip poplar, (Liriodendron tulipifera), American beech 
(Fagus gradnifolia), loblolly pine (Pinus taeda), red maple (Acer rubrum), sweet gum (Liquidambar 
styraciflua) and black oak (Quercus velutina) with the understory comprised of flowering dogwood 
(Cornus florida), American holly (flex opaca). The shrub layer contains dense mountain laurel (Kalmia 
latifolia) and highbush blueberry (Vaccinium corymbosum). The herbaceous stratum consist of 
partridge berry (Mitchella repens), southern lady fern, (Antherium asplenioides), Christmas fern 
(Polystichum acrostichoides), sassafrass (Sassafrass albidum), strawberry bush (Euonymus americanus) 
and muscadine grape (Vitus rotundifolia). 

The road crosses a tributary of France Swamp. The vegetation at the road crossing is typical of 
disturbed wetland areas adjacent to roadways and is comprised of black willow (Salix nigra), pine 
seedlings, dandelions (Taraxacum officina/e) and rushes (Juncus sp.). This area has also been utilized as 
a garbage dumping area with many tires and deer carcasses and some old asphalt. 

The wildlife usage of the area would include species typical of mature woods including mammals such 
as white tailed deer, raccoons, gray squirrel, beaver, Virginia opossum, red fox and birds including 
robins, cardinals, sparrows, black birds, blue jays, doves, meadowlarks and turkey vultures. Reptiles 
and amphibians usage would include toads, bull frogs, black snake, copperhead, cottonmouth water 
moccasin, and eastern garter snake. 

Wetland Permits 

A Joint Permit Application was submitted to the Corps of Engineers and DEQ on May 23, 2000 for 
impacts relating to construction of the roadway. Copies ofletters approving the work are attached. 
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LANDMARK DESIGN GROUP 
40291ronbound Road, Suite 100 
Williamsburg, Virginia 23188 

.. 

PAVEMENT DESIGN 
VHRC 73-R21 

as revised January 1996 

PROJECT: La Grange Parkway Extension 
LOCATION James City County, Stonehouse Commerce Center 
STREET: La Grange Parkway 
FROM STA. TO ST 
DATE: June, 2000 

TRAFFIC ANALYSIS SUBGRADE ANALYSIS 

1. Vehicles Per Day = 
2. % Heavy Traffic = 
3. Equiv. Present ADT = 
4. Design Period 
5. %Growth= 
6. Growth Factor = 
7. V.P.D. Projection= 

PAVEMENT DESIGN 

1. Thickness Index Required = 

5000 
5% 

5000 
20 Yrs. 
0% 
1 

5000 ADT 

1. CBR Values = 

2. Enter No. ofTests = 
3. Average CBR = 
4. Design CBR = 
5. Soil Resiliency Facto 
6. Soil Support Value = 

6 
4.0002 

2 
8.0004 

18.76581 inches· 
25.4 inches 

(General Formula) 
(Umited formula) 

0 

(use for ssv<15 &vpd<1 000) 
2. Design USE T= 18.8 inches 

ALT '8' 

Material Factor Thickness Index % Asphalt 

SM 2.25 1.5 3.4 10% 
BM 2.15 5 10.8 ·. 34% 
Aggregate 0.6 8 4.8 
Sel. Material 0.4 0 0.0 

TOTAL 14.5 18.9 45% 
OK 
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LANDMARK DESIGN GROUP 
4029 Ironbound Road, Suite 100 
Williamsburg, Virginia 23188 

PAVEMENT DESIGN 
VHRC73-R21 

as revised January 1996 

PROJECT: La Grange Parkway Extension 
LOCATION James City County, Stonehouse Commerce Center 
STREET: Rte 600 or Route 608 
FROM STA. TO ST 
DATE: 

TRAFFIC ANALYSIS SUBGRADE ANALYSIS 

1. Vehides Per Day = 
2. % Heavy Traffic = 
3. Equiv. Present ADT = 
4. Design Period 
5.% Growth= 
6. Growth Fader= 
7. V.P.D. Projection= 

PAVEMENT DESIGN 

1. Thickness Index Required = 

500 
5% 

500 
20 Yrs. 
0% 
1 

500 ADT 

1. CBR Values = 

2. Enter No. of Tests= 
3. Average CBR = 
4. Design CBR = 
5. Soil Resiliency Facto 
6. Soil Support Value = 

6 
4.0002 

2 
8.0004 

15~28581 inches 
11.3 inches 

(General Formula) 
(Umited formula) 

0 

(use for ssv<15 &vpd<1 000) 
2. Design USE T= 11.3 inches 

ALT 'A' 

Material Fader Thickness Index % Asphalt 

SM- 1.67 2 3.3 20% 
Aggregate 1 8 8.0 
Sel. Material 0.6 0 0.0 ' \ 

TOTAL 10 . 11.3 20% 
OK 
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STORM SYSTEM DRAINAGE AREAS 
A,BANDC 
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SUPPLEMENTAL DRAINAGE 
CALCULATIONS 

LA GRANGE PARKWAY EXTENSION 
AT 

COMMERCE PARK 
FOR 

STONEHOUSE, INC. 

April 26, 2001 
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TEMPORARY SEDIMENT BASIN #2 

• DESIGN DATA SHEET 
• PRE I POST ROUTING DIAGRAM 
• 25 YEAR ROUTING CALCULATION 
• 2 YR. & 10 YR. WITH RISER REMOVED TO 

DETERMINE CHANNEL ADEQUACY 
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1992 3.14 

TE:MPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Project Lf.\C~N4ic-.pAI2-~~ ~"ll:l'(b' ol'l( 

Basin # 2.. Locati?n s.rAr-r L o"f <Qc..\ -to 0 

Total area draining to basin: d. 0 Z. acres. 

Basin Yolnme Desi~ 

Wet Storage: 

1. 

2. 

3. 

4. 

5. 

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

67 cu. yds. x L/ ,oZ. acres = ZC53" cu. yds. 
· · , -z._G..q to1 ~ 

Available basin volume = · :z4f(' cu. yds. at elevation ~ . (From 
storage - elevation curve) 

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

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

'·· 

Available volume before cleanout required. 

33 cu. yds. x . 4 . D 'Z. acres = L ~ -3 cu. ygs. 

Elevation corresponding to cleanout level = l 0 (p .. q .""' l "b 0 ~ · '{ · 

(From Storage - Elevation Curve) ~---

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

Dry Storage: 

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

67 cu. yds. x J , o "Z- acres = 'Z (,9 cu. yds. 

m-112 
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1992 

8. 

3.14 

Total available basin volume at crest of riser* = 577 cu. yds. at 
elevation \. oq ~ . (From Storage - Elevation Curve) 

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

9. Diameter of dewatering orifice = · '-\ in. 

10. Diameter of flexible tubing = (p in. (diameter of dewatering orifice 
plus 2 inches). 

Prelimimuy Desi~ Elevations 

11. Crest of Riser = \ o9 e 

Basin Shape 

12. 

RUilQff 

13. 

14. 

Top of Dam= t l '5 ± ~.c..o r;~~M.Ex• 

Design High Water = t 09 ~ 
Upstream Toe of Dam = l 0 ~ 

Lenitb of Eow 
Effective Width 

.L.. = 
We 

If > 2, baffles are not required -----

If < 2, baffles are required _ . ._.· -----

. - ... ~ -s< c-= .-5S' L,~· "!.·._, L. ... • 
'ZS 

Q2 = 7.7'/' cfs (From Chapter 5) 

Q25 = \Z..\Co cfs (From Chapter 5) 

Principal Spillway Desim 

15. With emergency spillway, required spillway capacity QP = Q2 = cfs. 
(riser and barrel) ·. 

Without emergency spillway, required spillway capacity QP ~ Q25 = __ cfs. 
(riser and barrel) 

m -113 
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1992 3.14 

16. With emergen<.y spillway: 

Assumed available head (h) = _...;../\./..:...... __ ft. (Using 0~ 

h = Crest of Emergen<.y Spillway Elevation - Crest of Riser Elevation 

Without emergenq spillway: 
.. 

Assumed available head (h) = 

A' ,_ ./ 
--~--- ft. (Using 0 25) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = ~in. Actual head (h) = ~ft. 
(From Plate 3.14-8.) 

" .I - f!;,/, 18. Barrel length (I) = 1 {)~, If 

19. 

20. 

Head (H) on barrel through embankment = 2-~ • ~ ft. 

(From Plate 3.14-7). 
I( 

Barrel diameter = If> in. 

(From Plate 3.14-B [con~ete pipe] or Plate 3.14-A (corrugated pipe]). 

Trash rack and anti-vortex device 

·Diameter = 1 Z. inches. 

Height = -z. I inches. 

(From Table 3.14-D). 

Emer&ency Spillway Desi~ 

21. Required spillway capacity Oe = 025 - OP = -""'"- cfs. 

22. Bottom width (b) = ft.; the slope of the exit channel (s) = 
___ ft./foot; and the minimum length of the exit channel (x) = 

-=--~ft. 
(From Table 3.14-C). 

ill-114 
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1992 

Anti-Seep Collar Desim 

23. Depth of water at principal spillway crest (Y) = (' ft. 

Slope of upstream face of e:inbankment · (Z) = ? :1. 

Slope of principal spillway barrel (St,) = "l . o v % 

Length of barrel in saturaJed zone (LJ = q 9 ft. ·- l 

24. Number of collars reqmr· ed = 1-- dimensions = t/ . ----- -~----

(from Plate 3.14-12). 

Final Desiill Elevations 

25. Top of Dam= I IS 
/ M~...-. / · Design High Water = __,__.....:;;rL:Z~-' 

Emergency Spillway Crest = N· A,. 

. 1,..../:1 0 v Principal Spillway Crest = ~ 

Dewatering Orifice Invert = /o 7 q_. v 

Oeanout Elevation :;:: / {) ~ ~ ./ 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of ''Wet Storage 
Area" (if excavation was performed) =;= 

'·-.. 

ill-115 

3.14 
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REACH POND 

Droinoge Diogrom for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT 
Prepared b~ Richerd S. Phi I I ip~,PE LondMork De~ign Group 7 Mor Bl 
H~droCAD 5.11 BBB388 (c) 1986-1999 Applied Microcomputer s~~lem5 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT 
TYPE II 24-BOOR RAINFALL= 6.24 IN 

Page 2 

Prepared by Richard S. Phillips,PE LandMark Design Group 12 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUB CATCHMENT 25 EXISTING DRAINAGE AREA 

PEAK= 19.54 CFS @ 11.99 HRS, VOLUME= 1.19 AF 

ACRES CN 

.33 98 EXISTING ROAD 
4.92 65 WOODS / RAVINE 
5.25 67 

Method Comment 
DIRECT ENTRY Segment ID: 

SUB CATCHMENT 3 0 SUMMIT DRAINAGE AREA 

PEAK= 14.47 CFS @ 11.98 HRS, VOLUME= .85 AF 

ACRES CN 
4.02 65 NATURAL AND RECLIAMED GREEN SPAC 

Method Comment 
DIRECT ENTRY Segment ID: 

SUBCATCBMENT 31 ROADWAY AND FILL SLOPE 

PEAK= 7.28 CFS@ 11.87 HRS, VOLUME= .35 AF 

ACRES CN 

.33 98 ROAD 

.90 65 FILL SLOPE 
1. 23 74 

Method Comment 
DIRECT ENTRY Segment ID: 

SCS TR-20 METHOD 
TYPE II 24 -HOUR 
RAINFALL= 6.24 IN 
SPAN= 5-55 HRS, dt=.1 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 6.24 IN 

Tc (min) 
12.0 

SPAN= 5-55 HRS, dt=.1 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 6.24 IN 

Tc (min) 
10.0 

SPAN= 5-55 HRS, dt=.1 HRS 

Tc (min) 
2.0 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT 
TYPE II 24-HOUR RAINFALL= 6.24 IN 

Page 3 

Prepared by Richard S. Phillips,PE LandMark Design Group 12 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 25 NATURAL CHANNEL 2 0 FT DOWNSTREAM 

Qin = 19.54 CFS ® 11.99 HRS, VOLUME= 1.19 AF 
Qout= 19.42 CFS ® 12.00 HRS, VOLUME= 1.19 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
{FTl {SQ-FTl {FTl 
84.00 0.0 0.00 
86.00 58.0 50.19 
88.00 190.0 82.25 

REACH 26 

SPECIAL 20' CHANNEL 

n= .08 
LENGTH= 20 FT 
SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.12 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
6 x FINER ROUTING 

NATURAL CHANNEL 50 DOWNSTREAM 

Qin = 19.42 CFS ® 12.00 HRS, VOLUME= 1.19 AF 
Qout= 19.24 CFS ® 12.00 HRS, VOLUME= 1.19 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
{FTl {SQ-FTl {FTl 
82.00 0.0 0.00 
84.00 51.0 48.18 
86.00 173.0 74.31 

REACH 27 

SPECIAL 30' CHANNEL 

n= .08 
LENGTH= 3 0 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.16 FT 
PEAK VELOCITY= 4.7 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

NATURAL CHANNEL 85 FT. DOWNSTREAM 

Qin = 19.24 CFS ® 12.00 HRS, VOLUME= 1.19 AF 
Qout= 19.07 CFS ® 12.00 HRS, VOLUME= 1.19 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
{FTl {SQ-FTl {FTl 
80.00 0.0 0.00 
82.00 56.0 48.21 
84.00 174.0 70.37 

REACH 28 

SPECIAL 35' CHANNEL 

n= .08 
LENGTH= 35 FT 
SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.12 FT 
PEAK VELOCITY= 5.8 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

NATURAL CHANNEL 110 FT. DOWNSTREAM 

Qin = 19.07 CFS ® 12.00 HRS, VOLUME= 1.19 AF 
Qout= 18.89 CFS ® 12.00 HRS, VOLUME= 1.19 AF, ATTEN= 1%, LAG= .2 MIN 

ELEV END AREA PERIM 
{FTl {SQ-FTl {FTl 
78.00 0.0 0.00 
80.00 39.0 36.26 
82.00 13·5.0 60.35 

SPECIAL 25' CHANNEL 

n= .08 
LENGTH= 25 FT 
SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.25 FT 
PEAK VELOCITY= 3.9 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT 
TYPE II 24-HOUR RAINFALL= 6.24 IN 

Page 4 

Prepared by Richard S. Phillips,PE LandMark Design Group 12 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 30 

Qin = 7.55 CFS @ 12.13 
Qout= 6.95 CFS @ 12.15 

DEPTH END AREA DISCH 
{FTl {SQ-FTl {CFSl 

0.00 0.00 0.00 
.20 2.24 .46 
.40 4.56 1.47 
.60 6.96 2.89 
.86 10.20 5.26 

1.20 14.64 9.17 
1.60 20.16 14.86 
2.00 26.00 21.66 

REACH 31 

Qin = 7.84 CFS @ 12.14 
Qout= 7.77 CFS @ 12.14 

ELEV END AREA PERIM 
{FTl {SQ-FTl {FTl 
84.00 0.0 0.00 
86.00 58.0 50.19 
88.00 190.0 82.25 

REACH 32 

STILLING BASIN 

HRS, VOLUME= .85 AF 
HRS, VOLUME= .85 AF, 

11 1 X 2 1 CHANNEL 
SIDE SLOPE= 1 I I I 

n= .024 
LENGTH= 15 FT 
SLOPE= .0001 FT/FT 

NATURAL CHANNEL 2 0 FT 

HRS, VOLUME= 1.19 AF 
HRS, VOLUME= 1.19 AF, 

SPECIAL 20 1 CHANNEL 

n= .08 
LENGTH= 2 0 FT 
SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

ATTEN= 8%, LAG= .7 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= .99 FT 
PEAK VELOCITY= .6 FPS 
TRAVEL TIME = .4 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

DOWNSTREAM 

ATTEN= 1%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.05 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
6 x FINER ROUTING 

NATURAL CHANNEL 50 DOWNSTREAM 

Qin = 
Qout= 

7.77 CFS ® 12.14 HRS, VOLUME= 1.19 AF 

ELEV 
{FTl 
82.00 
84.00 
86.00 

7.32 CFS ® 12.16 HRS, VOLUME= 1.19 AF, ATTEN= 6%, LAG= .6 MIN 

END AREA PERIM 
{SQ-FTl {FTl 

0.0 0.00 
51.0 48.18 

173.0 74.31 

SPECIAL 30 1 CHANNEL 

n= .08 
LENGTH= 3 0 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.06 FT 
PEAK VELOCITY= 4.7 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT 
TYPE II 24-HOUR RAINFALL= 6.24 IN 

Page 5 

Prepared by Richard S. Phillips,PE LandMark Design Group 12 Apr 01 
HydroCAD 5.11 000388 ·(c) 1986-1999 Applied Microcomputer Systems 

REACH 33 NATURAL CHANNEL 85 FT. DOWNSTREAM 

Qin = 7.32 CFS@ 12.16 HRS, VOLUME= 1.19 AF 
Qout= 7.33 CFS@ 12.17 HRS, VOLUME= 1.19 AF, ATTEN= 0%, LAG= .7 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
80.00 0.0 0.00 
82.00 56.0 48.21 
84.00 174.0 70.37 

REACH 34 

SPECIAL 35' CHANNEL 

n= .08 
LENGTH= 35 FT 
SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.04 FT 
PEAK VELOCITY= 5 . 8 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

NATURAL CHANNEL 110 FT. DOWNSTREAM 

Qin = 7.33 CFS@ 12.17 HRS, VOLUME= 1.19 AF 
Qout= 7.34 CFS@ 12.18 HRS, VOLUME= 1.19 AF, ATTEN= 0%, LAG= .5 MIN 

ELEV 
(FT} 
78.00 
80.00 
82.00 

END AREA 

(SQ-FT} 
0.0 

39.0 
135.0 

PERIM 
(FT} 
0.00 

36.26 
60.35 

SPECIAL 25' CHANNEL 

n= .08 
LENGTH= 2 5 FT 
SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.10 FT 
PEAK VELOCITY= 3.9 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT 
TYPE II 24 -HOUR RAINFALL= 6. 24 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 30 SEDIMENT BASIN #2 

Qin = 14.47 CFS @ 11.98 HRS, VOLUME= .85 AF 
Qout= 7.55 CFS @ 12.13 HRS, VOLUME= .85 AF, ATTEN= 48%, LAG= 

ELEVATION AREA INC.STOR CUM.STOR STOR- IND METHOD 
(FT} (SF} {CF} {CF} PEAK STORAGE = 
104.0 150 0 0 PEAK ELEVATION= 
1.06.0 1345 1495 1495 FLOOD ELEVATION= 
108.0 5337 6682 8177 START ELEVATION= 
110.0 13628 18965 27142 SPAN= 5-55 HRS, 

Tdet= 526.2 MIN 

# ROUTE INVERT OUTLET DEVICES 
1 p 104.0' 18" CULVERT , 

n=.013 L=255' S=.0706'/' Ke=.5 CC=.9 Cd=.6 
2 1 107.8' 3" ORIFICE/GRATE 

Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 
3 1 109.0' 48" HORIZONTAL ORIFICE/GRATE 

Page 6 

12 Apr 01 

9.4 MIN 

20511 CF 
109.3 FT 
110.0 FT 
107.8 FT 

dt=.1 HRS 
(.67 AF) 

Q=.6 Area SQR(2gH) (Limited to weir flow @ low head) 

Primary Discharge 
L-1=Culvert 

r--2=0rifice/Grate 
L-3=0rifice/Grate 
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13 Apr 01 

II WATERSHED ROUTING ============================================================= 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT DUPl 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 25 EXISTING DRAINAGE AREA 

PEAK= 5.03 CFS ® 12.01 HRS, VOLUME= .34 AF 

ACRES 
.33 

4.92 

CN 
98 
65 

EXISTING ROAD 
WOODS / RAVINE 

SCS TR-20 METHOD 
TYPE II 24 -HOUR 
RAINFALL= 3 .. 3 6 IN 

Page 2 

13 Apr 01 

5.25 67 SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
DIRECT ENTRY Segment ID: 

SUBCATCHMENT 30 SUMMIT DRAINAGE AREA 

PEAK= 3.47 CFS ® 11.99 HRS, VOLUME= .23 AF 

ACRES CN 
4.02 65 NATURAL AND RECLIAMED GREEN SPAC 

Method Comment 
DIRECT ENTRY Segment ID: 

SUBCATCHMENT 31 ROADWAY AND PILL SLOPE 

PEAK= 2.50 CFS ® 11.88 HRS, VOLUME= .12 AF 

ACRES 
.33 
.90 

CN 
98 
65 

1.23 74 

Method 
DIRECT ENTRY 

ROAD 
FILL SLOPE 

Comment 
Segment ID: 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
12.0 

SPAN= 5-55 HRS, dt=.1 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3 . 3 6 IN 

Tc (min) 
10.0 

SPAN= 5-55 HRS, dt=.1 HRS 

Tc (min) 
2.0 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT DUP1 
TYPE II 24-HOUR RAINFALL= 3.36 IN 
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Prepared by RichardS. Phillips,PE LandMark Design Group 13 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 25 NATURAL CHANNEL 2 0 FT DOWNSTREAM 

Qin = 
Qout= 

ELEV 
~FT} 

84.00 
86.00 
88.00 

5.03 CFS ® 12.01 HRS, 
4.99 CFS @ 12.01 HRS, 

VOLUME= 
VOLUME= 

.34 AF 

.34 AF, 

END AREA PERIM 
~SQ-FT} ~FT} SPECIAL 20' CHANNEL 

0.0 0.00 
58.0 50.19 n= .08 

190.0 82.25 LENGTH= 20 FT 
SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

ATTEN= 1%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.03 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
6 x FINER ROUTING 

REACH 26 NATURAL CHANNEL 50 DOWNSTREAM 

.34 AF Qin = 4.99 CFS @ 12.01 HRS, VOLUME= 
Qout= 4.93 CFS ® 12.01 HRS, VOLUME= .34 AF, ATTEN= 1%, LAG= .2 MIN 

ELEV END AREA PERIM 
~FT} (SQ-FT} {FT} 
82.00 0.0 0.00 
84.00 51.0 48.18 
86.00 173.0 74.31 

SPECIAL 30' CHANNEL 

n= .08 
LENGTH= 3 0 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.04 FT 
PEAK VELOCITY= 4.7 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 27 NATURAL CHANNEL 85 FT. DOWNSTREAM 

Qin = 4.93 CFS ® 12.01 HRS, VOLUME= 
Qout= 4.87 CFS ® 12.02 HRS, VOLUME= 

.34 AF 

.34 AF, 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} SPECIAL 35' CHANNEL 
80.00 0.0 0.00 
82.00 56.0 48.21 n= .08 
84.00 174.0 70.37 LENGTH= 35 FT 

SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

ATTEN= 1%, LAG= .2 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.03 FT 
PEAK VELOCITY= 5.8 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 28 NATURAL CHANNEL 110 FT. DOWNSTREAM 

Qin = 4.87 CFS ® 12.02 HRS, VOLUME= 
Qout= 4.81 CFS @ 12.02 HRS, VOLUME= 

.34 AF 

.34 AF, 

ELEV END AREA PERIM 
{FT} (SQ-FT} (FT} SPECIAL 25' CHANNEL 
78.00 0.0 0.00 
80.00 39.0 36.26 n= .08 
82.00 135.0 60.35 LENGTH= 25 FT 

SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

ATTEN= 1%, LAG= .2 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.06 FT 
PEAK VELOCITY= 3 . 9 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.l HRS 
3 x FINER ROUTING 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT DUPl 
TYPE II 24-HOUR RAINFALL= 3.36 IN 
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Prepared by Richard S. Phillips,PE LandMark Design Group 13 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 30 

Qin = 
Qout= 

STILLING BASIN 

3.39 CFS ® 12.00 HRS, 
3.20 CFS @ 12.01 HRS, 

VOLUME= 
VOLUME= 

.23 AF 

.23 AF, 

DEPTH END AREA DISCH 
~FT) ~SQ-FT) ~CFS) 11' X 2' CHANNEL 

0.00 0.00 0.00 SIDE SLOPE= 1 , I' 
.20 2.24 .46 n= .024 
.40 4.56 1.47 LENGTH= 15 FT 
.60 6.96 2.89 SLOPE= .0001 FT/FT 
.86 10.20 5.26 

1.20 14.64 9.17 
1.60 20.16 14.86 
2.00 26.00 21.66 

ATTEN= 5%, LAG= .6 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= .65 FT 
PEAK VELOCITY= .4 FPS 
TRAVEL TIME = . 6 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 31 NATURAL CHANNEL 2 0 FT DOWNSTREAM 

Qin = 4.36 CFS @ 11.93 HRS, VOLUME= 
Qout= 4.33 CFS ® 11.93 HRS, VOLUME= 

.35 AF 

.35 AF, 

ELEV END AREA PERIM 
~FT) ~SQ-FT) {FT) SPECIAL 20' CHANNEL 
84.00 0.0 0.00 
86.00 58.0 50.19 n= .08 
88.00 190.0 82.25 LENGTH= 20 FT 

SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

ATTEN= 1%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.03 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
6 x FINER ROUTING 

REACH 32 NATURAL CHANNEL 50 DOWNSTREAM 

Qin = 
Qout= 

ELEV 
~FT) 
82.00 
84.00 
86.00 

.35 AF 4.33 CFS ® 11.93 HRS, VOLUME= 
4.28 CFS @ 11.94 HRS, VOLUME= .35 AF, ATTEN= 1%, LAG= .2 MIN 

END AREA PERIM 
{SQ-FT) ~FT) SPECIAL 30' CHANNEL STOR-IND+TRANS METHOD 

0.0 _0.00 PEAK ELEV.= 82.03 FT 
51.0 48.18 n= .08 PEAK VELOCITY= 4.7 FPS 

173.0 74.31 LENGTH= 30 FT TRAVEL TIME = .1 MIN 
SLOPE= .06 FT/FT SPAN= 5-55 HRS, dt=.1 HRS 
CAPACITY= 1382.7 CFS 3 x FINER ROUTING 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT DUPl 
TYPE II 24-HOUR RAINFALL= 3.36 IN 
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Prepared by Richard S. Phillips,PE LandMark Design Group 13 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 33 

Qin = 4.28 CFS @ 11.94 
Qout= 4.23 CFS @ 11.94 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
80.00 0.0 0.00 
82.00 56.0 48.21 
84.00 174.0 70.37 

REACH 34 

Qin = 4.23 CFS @ 11.94 
Qout= 4.18 CFS @ 11.95 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
78.00 0.0 0.00 
80.00 39.0 36.26 
82.00 135.0 60.35 

REACH 35 

Qin = 3.47 CFS @ 11.99 
Qout= 3.39 CFS @ 12.00 

DEPTH END AREA DISCH 
(FT} (SQ-FT} (CFS} 

0.00 0.00 0.00 
.15 .09 .58 
.30 .25 2.44 
.45 .45 5.47 

1.05 1.32 23.37 
1.20 1.52 27.28 
1.35 1.68 29.75 
1.41 1.72 30.02 
1.46 1. 75 29.75 
1.50 1. 77 27.91 

NATURAL CHANNEL 85 FT. DOWNSTREAM 

HRS, VOLUME= .35 AF 
HRS, VOLUME= .35 AF, 

SPECIAL 35' CHANNEL 

n= .08 
LENGTH= 35 FT 
SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

NATURAL CHANNEL 110 FT. 

HRS, VOLUME= .35 AF 
HRS, VOLUME= .35 AF, 

SPECIAL 25' CHANNEL 

n= .08 
LENGTH= 25 FT 
SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

Road CUlvert 

HRS, VOLUME= .23 AF 
HRS, VOLUME= .23 AF, 

18" PIPE 

n= .013 
LENGTH= 225 FT 
SLOPE= .0706 FT/FT 

ATTEN= 1%, LAG= .2 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.02 FT 
PEAK VELOCITY= 5.8 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

DOWNSTREAM 

ATTEN= 1%, LAG= .3 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.05 FT 
PEAK VELOCITY= 3.9 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

ATTEN= 2%, LAG= .5 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= .35 FT 
PEAK VELOCITY= 10.9 FPS 
TRAVEL TIME = .3 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT DTJPl 
TYPE II 24-BOUR RAINFALL= 5. 04 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCBMENT 2 5 EXISTING DRAINAGE AREA 

PEAK= 13.01 CFS ® 12.00 HRS, VOLUME= .80 AF 

ACRES 
.33 

4.92 

CN 
98 
65 

EXISTING ROAD 
WOODS / RAVINE 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5 . 04 IN 

Page 6 

13 Apr 01 

5.25 67 SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
DIRECT ENTRY Segment ID: 

SUBCATCBMENT 3 0 S'CMMIT DRAINAGE AREA 

PEAK= 9.49 CFS ® 11.98 HRS, VOLUME= .56 AF 

ACRES CN 

4.02 65 NATURAL AND RECLIAMED GREEN SPAC 

Method Comment 
DIRECT ENTRY Segment ID: 

SUBCATCBMENT 31 ROADWAY AND PILL SLOPE 

PEAK= 5.21 CFS ® 11.87 HRS, VOLUME= .25 AF 

ACRES 
.33 
.90 

CN 

98 
65 

1.23 74 

Method 
DIRECT ENTRY 

ROAD 
FILL SLOPE 

Comment 
Segment ID: 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 

Tc (min} 
12.0 

SPAN= 5-55 HRS, dt=.1 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5 . 04 IN 

Tc (min} 
10.0 

SPAN= 5-55 HRS, dt=.1 HRS 

Tc (min} 
2.0 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT DUP1 
TYPE II 24-HOUR RAINFALL= 5.04 IN 
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Prepared by RichardS. Phillips,PE LandMark Design Group 13 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 25 NATURAL CHANNEL 2 0 FT DOWNSTREAM 

.80 AF Qin = 13.01 CFS ® 12.00 HRS, VOLUME= 
Qout= 12.93 CFS ® 12.00 HRS, VOLUME= .80 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
{FT) (SQ-FT) {FT) 
84.00 0.0 0.00 
86.00 58.0 50.19 
88.00 190.0 82.25 

SPECIAL 20' CHANNEL 

n= .08 
LENGTH= 20 FT 
SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.08 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
6 x FINER ROUTING 

REACH 26 NATURAL CHANNEL 50 DOWNSTREAM 

Qin = 12.93 CFS ® 12.00 HRS, 
Qout= 12.80 CFS ® 12.00 HRS, 

VOLUME= 
VOLUME= 

.80 AF 

.80 AF, 

ELEV END AREA PERIM 
{FT) (SQ-FT) {FT) SPECIAL 30' CHANNEL 
82.00 0.0 0.00 
84.00 51.0 48.18 n= .08 
86.00 173.0 74.31 LENGTH= 3 0 FT 

SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

ATTEN= 1%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.11 FT 
PEAK VELOCITY= 4. 7 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 27 NATURAL CHANNEL 85 FT. DOWNSTREAM 

Qin = 12.80 CFS ® 12.00 HRS, 
Qout= 12.68 CFS ® 12.00 HRS, 

VOLUME= 
VOLUME= 

.80 AF 

.80 AF, 

ELEV END AREA PERIM 
{FT) {SQ-FT) (FT) SPECIAL 35' CHANNEL 
80.00 0.0 0.00 
82.00 56.0 48.21 n= .08 
84.00 174.0 70.37 LENGTH= 3 5 FT 

SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

ATTEN= 1% I LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.08 FT 
PEAK VELOCITY= 5. 8 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 28 NATURAL CHANNEL 110 FT. DOWNSTREAM 

.80 AF Qin = 12.68 CFS @ 12.00 HRS, VOLUME= 
Qout= 12.55 CFS ® 12.01 HRS, VOLUME= .80 AF, ATTEN= 1%, LAG= .2 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) {FT) 
78.00 0.0 0.00 
80.00 39.0 36.26 
82.00 135.0 60.35 

SPECIAL 25' CHANNEL 

n= .08 
LENGTH= 2 5 FT 
SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.17 FT 
PEAK VELOCITY= 3.9 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT DUPl 
TYPE II 24-HOUR RAINFALL= 5. 04 IN 
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Prepared by Richard S. Phillips,PE LandMark Design Group 13 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 30 STILLING BASIN 

Qin = 9.38 CFS @ 11.99 HRS, VOLUME= 
Qout= 9.08 CFS @ 11.99 HRS, VOLUME= 

DEPTH END AREA DISCH 

.56 AF 

.56 AF, 

{FT} {SQ-FT} {CFS} 11 1 X 2 1 CHANNEL 
0.00 0.00 0.00 SIDE SLOPE= 1 I I I 

.20 2.24 .46 n= .024 

.40 4.56 1.47 LENGTH= 15 FT 

.60 6.96 2.89 SLOPE= .0001 FT/FT 

.86 10.20 5.26 
1.20 14.64 9.17 
1.60 20.16 14.86 
2.00 26.00 21.66 

ATTEN= 3%, LAG= .4 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= 1.20 FT 
PEAK VELOCITY= .6 FPS 
TRAVEL TIME = .4 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

REACH 31 NATURAL CHANNEL 2 0 FT DOWNSTREAM 

.81 AF Qin = 11.81 CFS ® 11.93 HRS, VOLUME= 
Qout= 11.73 CFS@ 11.93 HRS, VOLUME= .81 AF, ATTEN= 1%, LAG= .1 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
84.00 0.0 0.00 
86.00 58.0 50.19 
88.00 190.0 82.25 

REACH 32 

SPECIAL 20 1 CHANNEL 

n= .08 
LENGTH= 2 0 FT 
SLOPE= .07 FT/FT 
CAPACITY= 1631.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 84.07 FT 
PEAK VELOCITY= 5.4 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
6 x FINER ROUTING 

NATURAL CHANNEL 50 DOWNSTREAM 

Qin = 11.73 CFS@ 11.93 HRS, VOLUME= 
Qout= 11.61 CFS @ 11.93 HRS, VOLUME= 

.81 AF 

.81 AF, ATTEN= 1%, LAG= .2 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
82.00 0.0 0.00 
84.00 51.0 48.18 
86.00 173.0 74.31 

SPECIAL 30 1 CHANNEL 

n= .08 
LENGTH= 30 FT 
SLOPE= .06 FT/FT 
CAPACITY= 1382.7 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 82.09 FT 
PEAK VELOCITY= 4.7 FPS 
TRAVEL TIME = . 1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 
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Data for BMP/TEMPORARY SEDIMENT BASIN LAGRANGE EXT DUP1 
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REACH 33 NATURAL CHANNEL 85 FT. DOWNSTREAM 

Qin = 11.61 CFS ® 11.93 HRS, VOLUME= 
Qout= 11.50 CFS ® 11.94 HRS, VOLUME= 

.81 AF 

.81 AF, ATTEN= 1%, LAG= .2 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
80.00 0.0 0.00 
82.00 56.0 48.21 
84.00 174.0 70.37 

REACH 34 

SPECIAL 35' CHANNEL 

n= .08 
LENGTH= 35 FT 
SLOPE= .08 FT/FT 
CAPACITY= 1671.6 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 80.07 FT 
PEAK VELOCITY= 5 . 8 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

NATURAL CHANNEL 110 FT. DOWNSTREAM 

Qin = 11.50 CFS ® 11.94 HRS, VOLUME= 
Qout= 11.38 CFS @ 11.94 HRS, VOLUME= 

.81 AF 

. 81 AF, ATTEN= 1%, LAG= .3 MIN . 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
78.00 0.0 0.00 
80.00 39.0 36.26 
82.00 135.0 60.35 

REACH 35 

Qin = 9.49 CFS @ 11.98 
Qout= 9.38 CFS @ 11.99 

DEPTH END AREA DISCH 
{FT} {SQ-FT} {CFS} 

0.00 0.00 0.00 
.15 .09 .58 
.30 .25 2.44 
.45 .45 5.47 

1. OS 1.32 23.37 
1.20 1.52 27.28 
1.35 1.68 29.75 
1.41 1. 72 30.02 
1.46 1.75 29.75 
1.50 1. 77 27.91 

SPECIAL 25' CHANNEL 

n= .08 
LENGTH= 25 FT 
SLOPE= .04 FT/FT 
CAPACITY= 857.8 CFS 

Road CUlvert 

HRS, VOLUME= .56 
HRS, VOLUME= .56 

18" PIPE 

n= .013 
LENGTH= 225 FT 
SLOPE= .0706 FT/FT 

AF 
AF, 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 78.14 FT 
PEAK VELOCITY= 3.9 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
3 x FINER ROUTING 

ATTEN= 1%, LAG= .3 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= .58 FT 
PEAK VELOCITY= 14.7 FPS 
TRAVEL TIME = .3 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
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IABLE F1 l IB:S6 
Coefficients for Rainfall Type II 

One Year Precipitation: IJP Co CI 
0.10 2.55323 i -0.61512 

PRE-DEVELOPMENT CONDITIONS : 
Drainage Area : DAPRE = / 

SCS Curve Number : CNPRE = 
Time of Concentration : TCPRE = 

Initial abstraction ; la=0.2x(1000/CN- 10) = 
IJP= 

Accumulated direct runoff : Qu = (P-Ia)l\2/ (P+4xla) = 

Unit Peak Discharge : qu = 
log(qu)=Co+CJiog(Tc)+Cz[log(I]A2 
Co,C1,Cz Coefficients from TABLE F1 above . 

Pre-development peak discharge : 
qp =qux DAx Qu /640 = 

POST DEVELOPMENT CONDITIONS : 
Drainage Area : DArosT = 
SCS Curve Number : CNrosT = 
Time of Concentration I CPOsT = 

Initial abstraction ; 

Accumulated direct runoff : 
Unit Peak Discharge : 
Post development peak discharge rate : 

Ia= 
IJP= 
Qu= 
qu = 

q;=qp= 

Acres 
:unitless 
;Hours 

2.000 Inches 
0.71 

0.06 Inches 

329 cfs/sq.mile/in. 

0.26 c.f.s. 

0.857 Inches 
0.31 
0.61 Inches 
556 cfs/sq.mile/in. 

4.36 c.f.s. 

Ration of outflow to inflow : * qo/q; = 11.98 x q.l\0.937 = 0.0321 

0.30 2.46532 
0.35 2.41896 
0.40 . 2.36409 
0.45 i 2.29238 
0.50 2.20282 

* Direct calculation using equation for I=24hr. developed by Stewart Comstock,P.E., MDE 

Peak outflow discharge : qo = 
Ratio of storage volume to runoff volume : VsfV, = 

Vs/Vr= 0.683-1.43(qq;)+1.64(o/q;)A2-8.04(qo/q;)A3 = 

Required Storage Volume : 
Vs =Vs/Vr X Qu X A/12 X 43560 = 

ESIIMAIED POND FULL DRAWOOWN 
HTRIAL = 

Ao= 
do= 

3 
0.016809 
1.755532 

w.s:f. . AREA INC. VOL STOBAGE HAYl:i 
( feet ) s.f. c.f. c.f ft. 
58.00 7341 12787 31661 7.00 

;··:~~.:: ';:,:1~:~~ 9223 18874 5.00 
54.50 4194=-_---:1:7997::3~_1-'::1:-:::644.,;-,-- 4.25 

6113 9651 3.00 
3538 3538 1. 00 

0 0 0.00 

0.1400 c.f.s. 

0.64 

11649 cubic feet 

DoRIFICE = . ' :> ;;;0~~' lnches; ~= i·' : ... · 

0.2144 
0.1794 
0.1006 

hours 

2.6 
9.5 
9.8 

.QayQ I di 
cfs hours 

0.1616 
0.1355 
0.0771 

I 3.4 
12.5 
12.7 

DRAW DOWN TIME = i 21.8 28.7 

I -0.62257 
-0.61594 
-0.59857 
-0.57005 
-0.51599 

,; Holes@ 
j;5,inches 

<WQVSE 

Cz 
-0.16403 
-0.11657 
-0.08820 

1 -0.05621 
-0.02281 
-0.01259 

CPVLAGR.WK4 04/11/2001 02:00 PM 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#l 
TYPE II 24-HOOR RAINFALL= 5.04 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 {c) 1986-1999 Applied Microcomputer Systems 

@ 
v 

Page 1 

12 Apr 01 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#l 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 20 

PEAK= 4.78 CFS 

ACRES CN 

6.09 60 
2.20 98 

POST DEVELOPMENT 

@ 12.10 HRS, VOLUME= .42 

GRASSED R.O.W. 
ROADS & PAVING 

AF 

SCS TR-20 METHOD 
TYPE II 24 -HOUR 
RAINFALL= 2.80 IN 

Page 2 

12 Apr 01 

8.29 70 SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW DEVELOPED SITE 
Grass: Dense n=.24 L=150' P2=3.5 in s=.05 '/' 
SHALLOW CONCENTRATED/OPLAND FLOW PAVED GUTTER 
Paved Kv=20.3282 

4.5 

4.13 

3.5 
~ 

U} 3.121 
4-

~ 2.5 

3 2.13 
0 
_..J 1 .5 
I.J... 

1 .13 

.5 

13.13J; 

L=1400' S=.04 '/' V=4.07 fps 

!SJ 

Total Length= 1550 ft Total Tc= 

SUBCATCHMENT 20 RUNOFF 
POST DEUELOPMENT 

TIME Chour:.) 

AREA= 8.29 AC 
Tc= 18.8 MIN 

CN= 713 

SCS TR-213 METHOD 
TYPE II 24-HOUR 

RAINFALL= 2.813 IN 

PEAK= 4.78 CFS 
e 12. 1 HRS 

UOLUME= .42 AF 

lO 
lO 

Tc (min) 
13.1 

5.7 

18.8 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#l 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 20 SYSTEM A OUTFALL RCP 

Qin = 4.78 CFS @ 12.10 HRS, VOLUME= .42 AF 
Qout= 4.72 CFS @ 12.10 HRS, VOLUME= .42 AF, ATTEN= 1%-, LAG= 

DEPTH END AREA DISCH 
(FT} (SQ-FT} (CFS} 24" PIPE STOR-IND+TRANS 

0.00 0.00 0.00 PEAK DEPTH= 
.20 .16 .58 n= .013 PEAK VELOCITY= 
.40 .45 2.43 LENGTH= 1.00 FT TRAVEL TIME = 
.60 .79 5.43 SLOPE= .015 FT/FT SPAN= 5-55 HRS, 

Page 3 

12 Apr 01 

.2 MIN 

METHOD 
.56 FT 
6.6 FPS 

.3 MIN 
dt=.1 HRS 

1.40 2.35 23.20 2 x FINER ROUTING 
1..60 2.69 27.08 
1.. 80 2.98 29.53 
1.. 88 3.06 29.80 
1..94 3.11 29.53 
2.00 3.14 27.71 

4.5 

4.0 

3.5 
r"\ 

Ill 3.0 
~ 
u 2.5 \.J 

3 2.0 
0 
_J 1.5 
lL. 

1 .0 

.5 

0.0l{) lSl 

REACH 20 INFLOW & OUTFLOW 
SYSTEM A OUTFALL RCP 

l{) 
N 

24" PIPE 
n=.013 L=100' 5=.015 

STDR-IND+TRANS METHOD 
VELOCITY= 6.6 FPS 

TRAVEL= .3 MIN 

Qin= 4.78 CFS 
Oout= 4.72 CFS 

LAG= .2 MIN 

lSl 
v 

lSl l{) l{) l{) 

TIME Chour5) 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#1 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 20 STORM WATER MANAGEMENT POND 

Qin = 4. 72 CFS @ 12.10 HRS, VOLUME= .42 AF 
Qout= .17 CFS @ 19.57 HRS, VOLUME:;: .42 AF, ATTEN= 96%, LAG= 

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD 
{FT} {SF} {CF} {CFl PEAK STORAGE = 
50.0 1202 0 0 PEAK ELEVATION= 
52.0 2336 3538 3538 FLOOD ELEVATION= 
54.0 3777 6113 9651 START ELEVATION= 
56.0 5446 9223 18874 SPAN= 5-55 HRS, 
58.0 7341 12787 31661 Tdet= 782.9 MIN 

# ROUTE INVERT OUTLET DEVICES 
1 3 49.5' 1• ORIFICE/GRATE X 3 

Q=. 6 PI rA2 SQR (2g) SQR (H-r) (Use H/2 if H<d) 
2 3 56.0' 48• HORIZONTAL ORIFICE/GRATE 

Page 4 

12 Apr 01 

447.6 MIN 

11244 CF 
54.3 FT 
58.0 FT 
50.0 FT 

dt=.1 HRS 
( .42 AF) 

Q=.6 Area SQR(2gH) (Limited to weir flow ® low head) 
3 p 49.0' 24• CULVERT 

n=.013 L=152' S=.03'/' Ke=.6 CC=.9 Cd=.56 
4 3 54.5' an ORIFICE/GRATE 

Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 

Primary Discharge 
L-3=Culvert 

~1=0rifice/Grate 
~2=0rifice/Grate 
L-4=0rifice/Grate 

4.5 

4.0 

3.5 
,...... 
Ill 3.0 

4-
u 2.5 

'-J 

3 2.0 
0 
_J I .5 
LL 

I .0 

.5 

0.01{) 

POND 20 INFLOW & OUTFLOW 
STORM WATER MANAGEMENT POND 

~ 

STOR-IND METHOD 
PEAK STOR= 11244 CF 

PEAK ELEV= 54.3 FT 

TIME Chour:.) 

Qin= 4.72 CFS 
Qout= . 1 7 CFS 

LAG= 447.6 MIN 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#l 
TYPE II 24-HOUR RAINFALL= 3. 36 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUB CATCHMENT 20 

PEAK= 7.84 CFS 

ACRES CN 
6.09 60 
2.20 98 

@ 12.09 

GRASSED 
ROADS & 

POST DEVELOPMENT 

HRS, VOLUME= .64 

R.O.W. 
PAVING 

AF 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Page 5 

12 Apr 01 

8.29 70 SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
TR-55 SHEET FLOW DEVELOPED SITE 13.1 
Grass: Dense n=.24 L=150' P2=3.5 in s=.05 '/' 
SHALLOW CONCENTRATED/OPLAND FLOW PAVED GUTTER 5.7 
Paved KV=20.3282 L=1400' S=.04 '/' V=4.07 fps 

Total Length= 1550 ft Total TC= 18.8 

z .. ..,t.· 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#1 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 20 SYSTEM A OUTFALL RCP 

Qin = 7.84 CFS @ 12.09 HRS, VOLUME= .64 AF 
Qout= 7.76 CFS @ 12.09 HRS, VOLUME:;: .64 AF, ATTEN= 1%, LAG= 

DEPTH END AREA DISCH 
{FT} {SQ-FT} {CFS} 24" PIPE STOR-IND+TRANS 

0.00 0.00 0.00 PEAK DEPTH= 
.20 .16 .58 n= .013 PEAK VELOCITY= 
.40 .45 2.43 LENGTH= 100 FT TRAVEL TIME = 
.60 .79 5.43 SLOPE= .015 FT/FT SPAN= 5-55 HRS, 

Page 6 

12 Apr 01 

.2 MIN 

METHOD 
. 71 FT 
7.8 FPS 

.2 MIN 
dt=.1 HRS 

1.40 2.35 23.20 2 x FINER ROUTING 
1.60 2.69 27.08 
1. 80 2.98 29.53 
1. 88 3.06 29.80 
1. 94 3.11 29.53 
2.00 3.14 27.71 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#1 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 
~ydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 20 STORM WATER MANAGEMENT POND 

Qin 7.76 CFS @ 12.09 HRS, VOLUME= .64 AF 
Qout= .69 CFS @ 13.71 HRS, VOLUME:::: .64 AF, ATTEN= 91%, LAG= 

E-LEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD 
~FT} !SF} !CF} !CF} PEAK STORAGE. = 
50.0 1202 0 0 PEAK ELEVATION= 
52.0 2336 3538 3538 FLOOD ELEVATION= 
54.0 3777 6113 9651 START ELEVATION= 
56.0 5446 9223 18874 SPAN= 5-55 HRS, 
58.0 7341 12787 31661 Tdet= 635.6 MIN 

# ROUTE INVERT OUTLET DEVICES 
1 3 49.5' 1" ORIFICE/GRATE X 3 

Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 
2 3 56.0' 48" HORIZONTAL ORIFICE/GRATE 

Page 7 

12 Apr 01 

96.7 MIN 

13890 CF 
54.9 FT 
58.0 FT 
50.0 FT 

dt=.1 HRS 
( .64 AF) 

Q=.6 Area SQR(2gH) (Limited to weir flow @ low head) 
3 p 49.0' 24" CULVERT 

n=.013 L=l52' S=.03'/' Ke=.6 CC=.9 
4 3 54.5' 8" ORIFICE/GRATE 

Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 

Primary Discharge 
L-3=CUlvert 

~l=Orifice/Grate 
~2=0rifice/Grate 
~=Orifice/Grate 

Cd=.56 

if H<d) 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#l 
TYPE II 24-HOUR RAINFALL= 5.04 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 20 

PEAK= 18.78 CFS 

ACRES CN 

6.09 60 
2.20 98 

POST DEVELOPMENT 

@ 12.08 HRS, VOLUME= 1.43 

GRASSED R.O.W. 
ROADS & PAVING 

AF 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 

Page 8 

12 Apr 01 

8.29 70 SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
TR-55 SHEET FLOW DEVELOPED SITE 13.1 
Grass: Dense n=.24 L=150' P2=3.5 in s=.05 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW PAVED GUTTER 5.7 
Paved KV=20.3282 L=1400' S=.04 '/' V=4.07 fps 

Total Length= 1550 ft Total Tc= 18.8 

18 
17 
16 
15 
14 

r'\ 13 
Ill 12 

4- 11 
u 10 

'\.J g 
3 8 
0 7 
..J 6 
LL. 5 

4 
3 
2 
1 
010 (Sl 

SUBCATCHMENT 20 RUNOFF 
POST DEUELOPMENT 

10 (Sl 10 (Sl 
N N ,..., 

TIME Chours.) 

AREA= 8.29 AC 
Tc= 18.8 MIN 

CN= 70 

SCS TR-20 METHOD 
TYPE II 24-HOUR 

RAINFALL= 5.04 IN 

PEAK= 18.78 CFS 
e 12.08 HRS 

VOLUME= 1 . 43 AF 

10 (Sl v_ 10 10 10 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#1 
TYPE II 24-HOUR RAINFALL= 5.04 IN 

Prepared by Richard s. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 20 SYSTEM A OUTFALL RCP 

Qin = 18.78 CFS ® 12.08 HRS, 
Qout= 18.61 CFS ® 12.08 HRS, 

VOLUME= 1 . 4 3 AF 
VOLUME= 1. 43 AF I 

DEPTH END AREA DISCH 
(FT} (SQ-FT) (CFS) 24" PIPE 

0.00 0.00 0.00 
.20 .16 .58 n= .013 
.40 .45 2.43 LENGTH= 100 FT 
.60 .79 5.43 SLOPE= .015 FT/FT 

ATTEN= 1%', LAG= 

STOR-IND+TRANS 
PEAK DEPTH= 
PEAK VELOCITY= 
TRAVEL TIME = 
SPAN= 5-55 HRS, 

Page 9 
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.2 MIN 

METHOD 
1.19 FT 

9.6 FPS 
.2 MIN 

dt=.1 HRS 
1.40 2.35 23.20 2 x FINER ROUTING 
1.60 2.69 27.08 
1.80 2.98 29.53! 
1.88 3.06 29.80 
1.94 3.11 29.53 
2.00 3.14 27.71 

18 
17 
16 
15 
14 

r"o 13 
Ill 12 

4- 11 
u 10 

""' 9 
3 8 
0 7 
_J 6 
LL 5 

4 
3 
2 
1 
01{) IS) 

REACH 20 INFLOW & OUTFLOW 
SYSTEM A OUTFALL RCP 

24" PIPE 
n=.013 L=100' 5=.015 

STOR-IND+TRANS METHOD 
UELOCITY= 9.6 FPS 

TRAUEL= .2 MIN 

Qin= 18.78 CFS 
Oout= 18.61 CFS 

LAG= .2 MIN 

I{) IS) I{) IS) I{) IS) I{) IS) I{) 
N N (T') (T') v v I{) I{) 

TIME Chour:.) 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#1 
TYPE II 24-HOUR RAINFALL= 5.04 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 20 STORM WATER MANAGEMENT POND 

Qin = 18.61 CFS @ 12.08 HRS, VOLUME= 1.43 AF 
Qout= 11.19 CFS @ 12.31 HRS, VOLUME= 1.43 AF, ATTEN= 40%, LAG= 

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD 
(FT} (SF} (CF} (CF} PEAK STORAGE = 
50.0 1202 0 0 PEAK ELEVATION= 
52.0 2336 3538 3538 FLOOD ELEVATION= 
54.0 3777 6113 9651 START ELEVATION= 
56.0 5446 9223 18874 SPAN= 5-55 HRS, 
58.0 7341 12787 31661 Tdet= 319.2 MIN 

# ROUTE INVERT OUTLET DEVICES 
1 3 49.5' 1• ORIFICE/GRATE X 3 

Q=.6 PI rA2 SQR(2g) SQR (H-r) (Use H/2 if H<d) 
2 3 56.0' 48• HORIZONTAL ORIFICE/GRATE 

Page 10 
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13.7 MIN 

21149 CF 
56.4 FT 
58.0 FT 
50.0 FT 

dt=.1 HRS 
(1.43 AF) 

Q=.6 Area SQR(2gH) (Limited to weir flow @ low head) 
3 p 49.0' 24• CULVERT 

n=.013 L=152' S=.03'/' Ke=.6 Cc=.9 Cd=.56 
4 3 54.5' a• ORIFICE/GRATE 

Q=.6 PI rA2 SQR(2g) SQR (H-r) (Use H/2 if H<d) 

Primary Discharge 
L-3=Culvert 

r--1=0rifice/Grate 
r--2=0rifice/Grate 
L-4=0rifice/Grate 

18 
17 
16 
15 
14 

r\ 
13 

II) 12 
4- 11 
u 10 

'-/ 9 
3 8 
0 7 
_J 6 
l.!.. 5 

4 
3 
2 
1 
01{) 

POND 20 INFLOW & OUTFLOW 
STORM WATER MANAGEMENT POND 

I 
I ', 
I 

(Sl I{) (Sl 
N 

I{) 
N 

STOR-IND METHOD 
PEAK STOR= 21149 CF 

PEAK ELEU= 56.4 FT 

I{) 
fTl 

Qin= 18.61 CFS 
Oout= 1 1 . 1 9 CFS 

.LAG= 13.7 MIN 

I{) 
v 

TIME Chour:.) 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#l 
TYPE II 24-HOUR RAINFALL= 6.24 IN 

Prepared by Richards. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 {c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 20 

PEAK= 27.54 CFS 

ACRES CN 

6.09 60 
2.20 98 

POST DEVELOPMENT 

@ 12.07 HRS, VOLUME= 2.07 

GRASSED R.O.W. 
ROADS & PAVING 

AF 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 6.24 IN 

Page ll 

12 Apr Ol 

8.29 70 SPAN= 5-55 HRS, dt=.l HRS 

Method Comment Tc {min} 
TR-55 SHEET FLOW DEVELOPED S:ITE 13.1 
Grass: Dense n=.24 L=150' P2=3.5 in S=.05 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW PAVED GUTTER 5.7 
Paved KV=20.3282 L=1400' S=.04 '/' V=4.07 fps 

Total Length= 1550 ft Total Tc= 18.8 

26 
24 
22 
20 

/""'\ 18 oil 
<+- 16 u 

14 \.J 

3 12 
0 10 
_j 

8 l.J.... 

6 
4 
2 
010 

SUBCATCHMENT 20 RUNOFF 
POST DEUELOPMENT 

lO 
N 

TIME Chour:.) 

AREA= 8.29 AC 
Tc= 18.8 MIN 

CN= 70 

SCS TR-20 METHOD 
TYPE II 24-HOUR 

RAINFALL= 6.24 IN 

PEAK= 27.54 CFS 
e 12.07 HRS 

VOLUME= 2.07 AF 

lO 
v 

lO 
lO 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#l 
TYPE II 24-HOUR RAINFALL= 6.24 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 20 SYSTEM A OUTFALL RCP 

Qin = 27.54 CFS @ 12.07 HRS, VOLUME= 2.07 AF 
Qout= 27.30 CFS @ 12.08 HRS, VOLUME= 2.07 AF, ATTEN= 1%, LAG= 

DEPTH END AREA DISCH 
(FT) (SQ-FT) (CFS) 24" PIPE STOR-IND+TRANS 

0.00 0.00 0.00 PEAK DEPTH= 
.20 .16 .58 n= .013 PEAK VELOCITY= 
.40 .45 2.43 LENGTH= 100 FT TRAVEL TIME = 
.60 .79 5.43 SLOPE= .015 FT/FT SPAN= 5-55 HRS, 

Page 12 
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.2 MIN 

METHOD 
1.60 FT 
10.1 FPS 

.2 MIN 
dt=.1 HRS 

1.40 2.35 23.20 2 x FINER ROUTING 
1.60 2.69 27.08 
1.80 2.98 29.53 
1.88 3.06 29.80 
1.94 3.11 29.53 
2.00 3.14 27.71 

26 
24 
22 
20 

/""\ 18 Ill 
~ 16 u 

14 '\.J 

3 12 
0 10 
...J 8 LL.. 

6 
4 
2 
0l{) IS) 

REACH 20 INFLOW & OUTFLOW 
SYSTEM A OUTFALL RCP 

IS) 
N 

l{) 
N 

24" PIPE 
n=.013 L=100' 5=.015 

STOR-IND+TRANS METHOD 
VELOCITY= 10.1 FPS 

TRAVEL= .2 MIN 

l{) 
r"') 

Qin= 27.54 CFS 
Qout= 27.30 CFS 

LAG= .2 MIN 

l{) l{) 

TIME Chour:.) 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#1 
TYPE II 24-HOUR RAINFALL= 6.24 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 20 STORM WATER MANAGEMENT POND 

Qin 27.30 CFS ® 12.08 HRS, VOLUME= 2.07 AF 
Qout= 24.34 CFS ® 12.19 HRS, VOLUME= 2.07 AF, ATTEN= 11%, LAG= 

:eLEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD 
{FT} {SF} {CF} {CF} PEAK STORAGE = 
50.0 1202 0 0 PEAK ELEVATION= 
52.0 2336 3538 3538 FLOOD ELEVATION= 
54.0 3777 6113 9651 START ELEVATION= 
56.0 5446 9223 18874 SPAN= 5-55 HRS, 

Page 13 

12 Apr 01 

6.9 MIN 

23034 CF 
56.7 FT 
58.0 FT 
50.0 FT 

dt=.1 HRS 
58.0 7341 12787 31661 Tdet= 230 MIN (2. 07 AF) 

# ROUTE INVERT OUTLET DEVICES 
1 3 49.5' 1" ORIFICE/GRATE X 3 

Q=.6 PI rA2 SQR(2g) SQR (H-r) (Use H/2 if H<d) 
2 3 56.0' 48" HORIZONTAL ORIFICE/GRATE 

Q= . 6 Area SQR ( 2gH) (Limited to weir flow ® low head) 
3 p 49.0' 24" CULVERT 

n=.013 L=152' S=.03'/' Ke=.6 CC=.9 Cd=.56 
4 3 54.5' 8" ORIFICE/GRATE 

Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 

Primary Discharge 
L-J=Culvert 

r--l=Orifice/Grate 
r--2=0rifice/Grate 
L-4=0rifice/Grate 

26 
24 
22 
20 

,-,. 18 Ul 
4- 16 
u 14 \.J 

3 12 
0 10 
....J 8 lJ... 

6 
4 
2 
01!) 

POND 20 INFLOW & OUTFLOW 
STORM WATER MANAGEMENT POND 

!SJ 1!) 
N 

STOR-IND METHOD 
PEAK STOR= 23034 CF 

PEAK ELEU= 56.7 FT 

1!) 
fT') 

Qin= 27.30 CFS 
Oout= 24.34 CFS 

LAG= 6.9 MIN 

1!) 
v 

I{) 
I{) 

TIME Chour5) 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#l 
TYPE II 24 -HOUR RAINFALL= 7. 68 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 20 

PEAK= 38.62 CFS 

ACRES CN 
6.09 60 
2.20 98 

POST DEVELOPMENT 

@ 12.07 HRS, VOLUME= 2.89 

GRASSED R.O.W. 
ROADS & PAVING 

AF 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7 .. 6 8 IN 

Page 14 

12 Apr 01 

8.29 70 SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment 
TR-55 SHEET FLOW DEVELOPED SITE 
Grass: Dense n=.24 L=150' P2=3.5 in s=.05 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW PAVED GUTTER 
Paved Kv=20.3282 

38 
36 
34 
32 
30 
28 ,..,. 26 

Ill 24 
4- 22 u 20 \.J 

18 
3 16 
0 14 
_J 12 
LL. 10 

8 
6 
4 
2 
01() 

L=1400' S=.04 '/' V=4.07 fps 

Total Length= 1550 ft Total Tc= 

SUBCATCHMENT 20 RUNOFF 
POST DEUELOPMENT 

l() 
N 

l() , 

TIME Chour:.) 

AREA= 8.29 AC 
Tc= 18.8 MIN 

CN= 70 

SCS TR-20 METHOD 
TYPE II 24-HOUR 

RAINFALL= 7.68 IN 

PEAK= 38.62 CFS 
e 12.07 HRS 

UOLUME= 2.89 AF 

l() 
v 

l() 
l() 

Tc (min) 
13.1 

5.7 

18.8 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#l 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Prepared by RichardS. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 20 SYSTEM A OUTFALL RCP 

Qin = 38.62 CFS @ 12.07 HRS, VOLUME= 2.89 AF 
Qout= 27.71 CFS @ 12.10 HRS, VOLUME= 2.88 AF, ATTEN= 28%, LAG= 

DE-PTH END AREA DISCH 
{FT) {SQ-FT) {CFS) 24" PIPE STOR-IND+TRANS 

0.00 0.00 0.00 PEAK DEPTH= 
.20 .16 .58 n= .013 PEAK VELOCITY= 
.40 .45 2.43 LENGTH= 100 FT TRAVEL TIME = 
.60 .79 5.43 SLOPE= .015 FT/FT SPAN= 5-55 HRS, 

Page 15 

12 Apr 01 

1.8 MIN 

METHOD 
2.00 FT 

9.7 FPS 
.2 MIN 

dt=.1 HRS 
1.40 2.35 23.20 2 x FINER ROUTING 
1.60 2.69 27.08 
1. 80 2.98 29.53 
1.88 3.06 29.80 
1..94 3.11 29.53 
2.00 3.14 27.71 

38 
36 
34 
32 
30 
28 ,..... 26 

Ill 24 
4- 22 u 20 '-' 

18 
3 16 
0 14 
_j 12 
lL.. 10 

8 
6 
4 
2 
01{) 

REACH 20 INFLOW & OUTFLOW 
SYSTEM A OUTFALL RCP 

(Sl 
N 

I{) 
N 

(Sl 
(T') 

24" PIPE 
n=.013 L=100' 5=.015 

STOR-IND+TRANS METHOD 
UELOCITY= 9.7 FPS 

TRAUEL= .2 MIN 

I{) 
(T') 

Qin= 38.62 CFS 
Qout= 27.71 CFS 

LAG= 1. 8 MIN 

(Sl 
v 

I{) 
v 

(Sl 
I{) 

I{) 
I{) 

TIME Chour:.) 
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Data for PRE/POST DEVELOPMENT LAGRANGE EXTENSION REV.#1 
TYPE ii 24-HOUR RAINFALL= 7.68 iN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 20 STORM WATER MANAGEMENT POND 

Qin = 27.71 CFS @ 12.10 HRS, VOLUME= 2.88 AF 
Qout= 27.71 CFS @ 12.30 HRS, VOLUME= 2.89 AF, ATTEN= 0%, LAG= 

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD 
(FT! (SF! (CF! (CF! PEAK STORAGE = 
50.0 1202 0 0 PEAK ELEVATION= 
52.0 2336 3538 3538 FLOOD ELEVATION= 
54.0 3777 6113 9651 START ELEVATION= 
56.0 5446 9223 18874 SPAN= 5-55 HRS, 
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12 Apr 01 

12.0 MIN 

23457 CF 
56.7 FT 
58.0 FT 
50.0 FT 

dt=.1 HRS 
58.0 7341 12787 31661 4 x FINER ROUTING 

Tdet= 161.2 MIN (2. 87 AF) 

# ROUTE INVERT ,I OUTLET DEVICES 
1 3 49.5 I~ 1" ORiFiCE/GRATE X 3 7 

Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 
2 3 56. 0 1./ 48" HORIZONTAL ORiFiCE/GRATE 

Q=.6 Area SQR(2gH) (Limited to weir flow @ low 
3 p 49.0 I.,/ 24" CULVERT 

n=.013 L=152 1 S=.03 1
/

1 Ke=.6 Cc=.9 Cd=.56 
4 3 54.5 1 ~8" ORiFiCE/GRATE 

Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 

Primary Discharge 
L-3=Culvert 

r--1=0rifice/Grate 
r--2=0rifice/Grate 
L-4=0rifice/Grate 

26 
24 
22 
20 

""' 18 til 
4- 16 u 
\..J 14 

3 12 
0 10 
_J 

8 LL. 
6 
4 
2 
01.0 

POND 20 INFLOW & OUTFLOW 
STORM WATER MANAGEMENT POND 

1.0 
N 

STOR-IND METHOD 
PEAK STOR= 23457 CF 

PEAK ELEU= 56.7 FT 

Qin= 27.71 CFS 
~QQut= 27.71 CFS 

LAG= 12 MIN 

1.0 
v 

1.0 1.0 

TIME Chaur::.) 

head) 
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I ROUTE 600 REPLACEMENT 

I 
CULVERT I TAILWATER 

I 
I 
I 
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I 
I 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Page 1 

Prepared by Richard S. Phillips,PE LandMark Design Group 12 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 1 Road culvert I storage 

Qin 28.82 CFS @ 12.60 HRS, VOLUME= 10.37 AF 
Qout= 24.16 CFS @ 14.13 HRS, VOLUME= 9.81 AF, ATTEN= 16%, LAG= 91.9 MIN 

ELEVATION 
(FT) 
39.3 
40.0 
42.0 
44.0 
46.0 
50.0 

# ROUTE 
1 p 

AREA 
(SF) 

0 
30015 
65126 

106060 
153438 
250129 

INVERT 

INC.STOR CUM.STOR 
(CF) (CF) 

0 0 
10505 10505 
95141 105646 

171186 276832 
259498 536330 
807134 1343464 

OUTLET DEVICES 

STOR- IND METHOD 
PEAK STORAGE = 82796 CF 
PEAK ELEVATION= 41.5 FT 
FLOOD ELEVATION= 50.0 FT 
START ELEVATION= 39.3 FT 
SPAN= 5-55 HRS, dt=.1 HRS 
Tdet= 84.1 MIN (9.81 AF) 

39.5' 48" COLVERT 

,.... 
Ill 

4-
u 

\.J 

3 
0 
...J 
LL. 

n=.013 L=30' S=.01'/' Ke=.5 Cc=.9 Cd=.6 TW=40.3' 

28 
26 
24 
22 
20 
18 
16 
14 
12 
10 
8 
6 
4 
2 
0Ln 

POND 1 INFLOW & OUTFLOW 
Road culvert I 5torage 

,, 
I\ 
I \ 

' ' ' 

(Sl .Ln (Sl 
N 

' 
Ln 
N 

' 

STOR-IND METHOD 
PEAK STOR= 82796 CF 

PEAK ELEU= 41 .5 FT 

Ln 
rr) 

Qin= 28.82 CFS 
Oout= 24. 1 6 CFS 

LAG= 91 .9 MIN 

(Sl 

"" 
Ln 
v 

(Sl 
Ln 

Ln Ln 

TIME Chour5) 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24 -HOUR RAINFALL= 5. 04 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 {c) 1986-1999 Applied Microcomputer Systems 

POND 1 Road culvert I storage 

Qin 91.51 CFS @ 12.47 HRS, VOLUME= 24.62 AF 
Qout= 61.80 CFS@ 13.95 HRS, VOLUME= 23.40 AF, ATTEN= 32%, LAG= 

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD 
{FT) {SF) {CF) {CF) PEAK STORAGE = 
39.3 0 0 0 PEAK ELEVATION= 
40.0 30015 10505 10505 FLOOD ELEVATION= 
42.0 65126 95141 105646 START ELEVATION= 
44.0 106060 171186 276832 SPAN= 5-55 HRS, 

Page 2 

12 Apr 01 

88.8 MIN 

197955 CF 
43.1 FT 
50.0 FT 
39.3 FT 

dt=.1 HRS 
46.0 153438 259498 536330 Tdet= 71.3 MIN (23.4 AF) 
50.0 

# ROUTE 
1 p 

250129 807134 1343464 

INVERT OUTLET DEVICES 
39.5' 48" CULVERT 

'"' .n 
c..-
u 

'-' 

3 
0 
_J 
1..1.. 

n=.013 L=30' S=.Ol'/' Ke=.5 Cc=.9 Cd=.6 TW=41' 

90 
85 
80 
75 
70 
65 
60 
55 
50 
45 
40 
35 
30 
25 
20 
15 
10 
5 
01J"J IS) 

POND 1 INFLOW & OUTFLOW 
Rood culvert I 5torage 

I 
I I 

I I 
I I 

I 
I 

STOR-IND METHOD 
PEAK STOR: 197955 CF 

PEAK ELEV= 43.1 FT 

TIME Chour5) 

Q in= 9 1 . 51 CFS 
Qout.= 61 . 80 CFS 

LAG= 88.8 MIN 

IJ"J 
v 

IJ"J 
IJ"J 
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Data for LaGrange Extension POST DEVELOPMENT 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Page 3 

Prepared by Richard S. Phillips,PE LandMark Design Group 12 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 1 Road culvert I storage 

Qin = 222.9 CFS @ 12.38 HRS, VOLUME= 51.99 AF 
Qout= 127.2 CFS@ 13.81 HRS, VOLUME= 49.37 AF, ATTEN= 43%, LAG= 86.2 MIN 

ELEVATION AREA 
(FT) (SF) 
39.3 0 
40.0 30015 
42.0 65126 
44.0 106060 
46.0 153438 
50.0 250129 

INC.STOR 
(CF) 

0 
10505 
95141 

171186 
259498 
807134 

CUM.STOR 
(CF) 

0 
10505 

105646 
276832 
536330 

1343464 

STOR- IND METHOD 
PEAK STORAGE = 526751 CF 
PEAK ELEVATION= 45.9 FT 
FLOOD ELEVATION= 50.0 FT 
START ELEVATION= 39.3 FT 
SPAN= 5-55 HRS, dt=.1 HRS 
Tdet= 76.3 MIN (49.27 AF) 

# ROUTE INVERT OUTLET DEVICES 
1 p 39.5' 48" CULVERT 

,-.. 
Ill 

4-
u 

'-J 

3 
0 
_J 
LL. 

n=.013 L=30' S=.01'/' Ke=.5 Cc=.9 Cd=.6 TW=42.1' 

220 
200 
180 
160 
140 
120 

100 
80 
60 
40 

20 

01.0 

POND 1 INFLOW & OUTFLOW 
Road culvert I 5torage 

I 

I I 
I I 

I 
I 
I 
I 

STOR-INO METHOD 
PEAK STOR= 526751 CF 

PEAK ELEV= 45.9 FT 

~ 1.0 
I"") I"") 

TIME Chour5) 

Qin= 222.9 CFS 
Qout= 127.2 CFS 

LAG= 86.2 MIN 

1.0 1.0 
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I ROUTE 608 CULVERT 

I REPLACEMENT 
• CHANNEL ADEQUACY CALCULATIONS 

I 
I 
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I 

~--

I 
I 
I 
I 
I 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

Page 1 

12 Apr 01 

WATERSHED ROUTING ============================================================= 

~~1~6.. -po-s.-r !)ey~LOPMENI 

§ ee 
"' J, 

€> ~ ~ 

~ 
~"' @')~ ~ 

"' v 

~ ~ 
J, J, 

*" ~ ~ 
J, l 
~ ~ 

'* b'#.&~tN<... r-.tPnU~U..L. ~Willi.,. L)~PI~1'Ua&e.D 

0 SUBCATCHMENT D REACH DPOND []LINK 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 80 EXISTING ROADWAY AND DRAINAGE AREA 

PEAK= 2.62 CFS@ 11.88 HRS, VOLUME= .13 AF 

ACRES CN 

2.58 70 WOODS 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 2 . 8 0 IN 

Page 2 

12 Apr 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
SHALLOW CONCENTRATED/OPLAND FLOW EXISTING ROADWAY/ADJACENT AREA 1.5 
Paved Kv=20.3282 L=500' S=.07 '/' V=5.38 fps 

SUBCATCHMENT 81 ROADSIDE SLOPE AND SHOULDER 

PEAK= .18 CFS @ 11.90 HRS, VOLUME= .01 AF 

ACRES CN 
.18 70 GRADED SLOPE/SHOLUDER 

Method Comment 
DIRECT ENTRY SLOPE/SHOULDER 

SUBCATCHMENT 90 ONDISTRUBED ADJACENT AREA 

PEAK= .37 CFS @ 11.94 HRS, VOLUME= .04 AF 

ACRES CN 

1.63 60 FIELD/WOODS 

Method Comment 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 2.80 IN 
SPAN= 5-55 HRS, dt=.1 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 2.80 IN 

Tc (min) 
4.0 

SPAN= 5-55 HRS, dt=.1 HRS 

Tc (min) 

SHALLOW CONCENTRATED/OPLAND FLOW 
Sb9rt Grass Pasture Kv=7 L=500' 

UNDISTURBED ARCHEOLOGICAL SITE 
s=. 072 'P ~-V=1. 88 fps 

4.4 

SUBCATCHMENT 91 URBAN COLLECTOR/SLOPES 

PEAK= 3.75 CFS @ 11.90 HRS, VOLUME= .18 AF 

ACRES CN 

1.29 
.72 

2.01 

Method 
DIRECT ENTR:Y 

70 
98 
80 

SHOULDER/CUT SLOPE 
PAVEMENT 

Comment 
IMPROVED ROADWAY 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 2.80 IN 
SPAN= 5-55 HRS, dt=.1 HRS 

Tc (min) 
5.0 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCBMENT 92 ROADSIDE SLOPE AND SHOULDER 

PEAK= .18 CFS @ 11.90 HRS, VOLUME= .01 AF 

ACRES CN 
.18 70 GRADED SLOPE/SHOLUDER 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 2 •. 8 0 IN 

Page 3 

12 Apr 01 

SPAN= 5-55 HRS, dt=.1 HRS 

Method Comment Tc (min) 
DIRECT ENTRY SLOPE/SHOULDER 4.0 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

Page 4 

Prepared by Richard S. Phillips,PE LandMark Design Group 12 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 80 

Qin = 2.62 CFS 
Qout= 2.56 CFS 

DEPTH END AREA 

(FT} (SQ-FT} 
0.00 0.00 

.20 .16 

.40 .45 

.60 .79 
1.40 2.35 
1.60 2.69 
1.80 2.98 
1.88 3.06 
1.94 3.11 
2.00 3.14 

REACH 81 

Qin = 2.74 CFS 
Qout= 2.67 CFS 

ELEV 
(FT} 

END AREA 

(SQ-FT} 
76.00 
78.00 
80.00 

REACH 82 

0.0 
38.0 

136.0 

@ 11.88 
@ 11.89 

DISCH 
(CFS} 
0.00 

.57 
2.40 
5.37 

22.94 

@ 
@ 

26.78 
29.20 
29.47 
29.20 
27.40 

11.89 
11.89 

PERIM 
(FT} 
0.00 

38.23 
60.37 

EXISTING CULVERT 

HRS, VOLUME= .13 AF 
HRS, VOLUME= .13 AF, ATTEN= 2%, LAG= .2 MIN 

24" PIPE STOR-IND+TRANS METHOD 
PEAK DEPTH= .41 FT 

n= .024 PEAK VELOCITY= 5.5 FPS 
LENGTH= 70 FT TRAVEL TIME = .2 MIN 
SLOPE= .OS FT/FT SPAN= 5-55 HRS, dt=.1 HRS 

NATURAL RAVINE 00+50 BELOW CULVERT 

HRS, VOLUME= .14 AF 
HRS, VOLUME= .14 AF, 

SPECIAL so I CHANNEL 

n= .1 
LENGTH= SO FT 
SLOPE= .08 FT/FT 
CAPACITY= 982.3 CFS 

ATTEN= 2%, LAG= .3 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 76.03 FT 
PEAK VELOCITY= 4 . 2 FPS 
TRAVEL TIME = . 2 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 

NATURAL RAVINE 1+00 BELOW CULVERT 

Qin = 2.67 CFS @ 11.89 HRS, VOLUME= 
Qout= 2.62 CFS@ 11.90 HRS, VOLUME= 

.14 AF 

.14 AF, ATTEN= 2%, LAG= .2 MIN 

-
Et.EV END AREA PERIM 
(FT} (SQ-FT} (FT} 
72.00 0.0 0.00 
74.00 56.0 53.16 
76.00 178.0 69.49 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= so FT 
SLOPE= .13 FT/FT 
CAPACITY= 1785.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 72.02 FT 
PEAK VELOCITY= 5.5 FPS 
TRAVEL TIME = . 2 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE :I:I 24-HOUR RA:INFALL= 2. 80 :IN 

Page 5 

Prepared by Richard S. Phillips,PE LandMark Design Group 12 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 83 NATURAL RAV:INE 1+50 BELOW CULVERT 

Qin = 
Qout= 

2.62 CFS @ 11.90 HRS, VOLUME= 
2.47 CFS @ 11.91 HRS, VOLUME= 

.14 AF 

.14 AF, ATTEN= 6%, LAG= .6 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
65.50 0.0 0.00 
66.00 15.0 42.02 
68.00 115.0 58.64 

REACH 84 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 

SLOPE= .07 FT/FT 
CAPACITY= 708.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 65.54 FT 
PEAK VELOCITY= 2 . 0 FPS 
TRAVEL TIME = . 4 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 

NATURAL RAV:INE 2+00 BELOW CULVERT 

Qin = 
Qout= 

2.47 CFS @ 11.91 HRS, VOLUME= 
2.38 CFS @ 11.91 HRS, VOLUME= 

.14 AF 

.14 AF, ATTEN= 4%, LAG= .5 MIN 

ELEV 
(FT) 

END AREA 
(SQ-FT} 

62.00 
64.00 
66.00 

REACH 90 

Qin = 
Qout= 

0.0 
39.0 

134.0 

4.10 CFS 
4.02 CFS 

DEPTH END AREA 
(FT} (SQ-FTl 

0.00 0.00 
.20 .16 
.40 .45 

-._,· . 60 .79 
1.40 2.35 
1.60 2.69 
1.80 2.98 
1.88 3.06 
1.94 3.11 
2.00 3.14 

@ 

@ 

PERIM 
(FT} 
0.00 

39.21 
56.55 

11.91 
11.91 

DISCH 
(CFS} 
0.00 
1.20 
5.05 

11.29 
48.29 
56.38 
61.47 
62.04 
61.47 
57.68 

SPECIAL 50 I CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .04 FT/FT 
CAPACITY= 707.8 CFS 

REPLACEMENT CULVERT 

HRS, VOLUME= .22 
HRS, VOLUME= .22 

24 11 PIPE 

n= .013 
LENGTH= 82 FT 
SLOPE= .065 FT/FT 

AF 
AF, 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 62.04 FT 
PEAK VELOCITY= 3.0 FPS 
TRAVEL TIME = . 3 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 

ATTEN= 2%, LAG= .2 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= .35 FT 
PEAK VELOCITY= 10.8 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 
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REACH 91 NATURAL RAVINE 00+50 BELOW CULVERT 

.23 AF Qin = 4.20 CFS ® 11.91 HRS, VOLUME= 
Qout= 4.05 CFS ® 11.91 HRS, VOLUME= .23 AF, ATTEN= 3%, LAG= .3 MIN 

ELEV END AREA PERIM 
{FT~ {SQ-FT~ {FT~ 
76.00 0.0 0.00 
78.00 38.0 38.23 
80.00 136.0 60.37 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .08 FT/FT 
CAPACITY= 982.3 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 76.05 FT 
PEAK VELOCITY= 4.2 FPS 
TRAVEL TIME = .2 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 

REACH 92 NATURAL RAVINE 1+00 BELOW CULVERT 

.23 AF Qin = 
Qout= 

4.05 CFS ® 11.91 HRS, VOLUME= 
3.95 CFS@ 11.92 HRS, VOLUME= . 23 AF I ATTEN= 2% I LAG= .3 MIN 

ELEV END AREA PERIM 
{FT~ {SQ-FT~ {FT~ 
72.00 0.0 0.00 
74.00 56.0 53.16 
76.00 178.0 69.49 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .13 FT/FT 
CAPACITY= 1785.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 72.03 FT 
PEAK VELOCITY= 5.5 FPS 
TRAVEL TIME = . 2 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 

REACH 93 NATURAL RAVINE 1+50 BELOW CULVERT 

Qin = 3.95 CFS @ 11.92 HRS, VOLUME= 
Qout= 3.72 CFS@ 11.94 HRS, VOLUME= 

.23 AF 

.23 AF, 

ELEV END AREA PERIM 
{FT~ {SQ-FT~ {FT} SPECIAL 50' CHANNEL 
65.50 0.0 0.00 
66.00 15.0 42.02 n= .1 
68.00 115.0 58.64 LENGTH= 50 FT 

SLOPE= .07 FT/FT 
CAPACITY= 708.4 CFS 

ATTEN= 6%, LAG= 1.0 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 65.56 FT 
PEAK VELOCITY= 2. 0 FPS 
TRAVEL TIME = .4 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 

REACH 94 NATURAL RAVINE 2+00 BELOW CULVERT 

Qin = 
Qout= 

ELEV 
{FT} 
62.00 
64.00 
66.00 

3.72 CFS ® 11.94 HRS, 
3.64 CFS ® 11.95 HRS, 

VOLUME= 
VOLUME= 

.23 AF 

.23 AF, 

END AREA PERIM 
{SQ-FT} {FT} SPECIAL 50' CHANNEL 

0.0 0.00 
39.0 39.21 n= .1 

134.0 56.55 LENGTH= 50 FT 
SLOPE= .04 FT/FT 
CAPACITY= 707.8 CFS 

ATTEN= 2%, LAG= .9 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 62.06 FT 
PEAK VELOCITY= 3.0 FPS 
TRAVEL TIME = .3 MIN 
SPAN= 5-55 HRS, dt=.1 HRS 

WC068_LAGRANGE_PARKWAY_EXTENSION - 180



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

Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 3.36 IN 
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SUBCATCHMENT 80 EXISTING ROADWAY AND DRAINAGE AREA 

PEAK= 4.76 CFS@ 11.90 HRS, VOLUME= .20 AF 

ACRES CN 

2.58 70 WOODS 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Page 7 

17 Apr 01 

SPAN= 5-30 HRS, dt=.05 HRS 

Method Comment Tc (min) 
SHALLOW CONCENTRATED/UPLAND FLOW EXISTING ROADWAY/ADJACENT AREA 1.5 
Paved Kv=20.3282 L=500' s=.07 '/' V=5.38 fps 

SUBCATCHMENT 81 ROADSIDE SLOPE AND SHOULDER 

PEAK= .30 CFS @ 11.93 HRS, VOLUME= .01 AF 

ACRES CN 

.18 70 GRADED SLOPE/SHOLUDER 

Method Comment 
DIRECT ENTRY SLOPE/SHOULDER 

SUBCATCHMENT 90 UNDISTRUBED ADJACENT AREA 

PEAK= 1.17 CFS @ 11.95 HRS, VOLUME= .06 AF 

ACRES CN 

1.63 60 FIELD/WOODS 

Method Comment 

SCS TR-20 METHOD 
TYPE II 24 -HOUR 
RAINFALL= 3.36 IN 
SPAN= 5-30 HRS, dt=.05 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
4.0 

SPAN= 5-30 HRS, dt=.05 HRS 

Tc (min) 
S~LOW CONCENTRATED/UPLAND FLOW 
Short Grass Pasture KV=7 L=500' 

UNDISTURBED ~CHEOLOGICAL SITE 
s=. 072 'f' - V=1. 88 fps 

4.4 

SUBCATCHMENT 91 URBAN COLLECTOR/SLOPES 

PEAK= 5.58 CFS @ 11.94 HRS, VOLUME= .26 AF 

ACRES CN 

1.29 
.72 

2.01 

Method 
DIRECT ENTRY 

70 
98 
80 

SHOULDER/CUT SLOPE 
PAVEMENT 

Comment 
IMPROVED ROADWAY 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 
SPAN= 5-30 HRS, dt=.05 HRS 

Tc (min) 
5.0 
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SUBCATCHMENT 92 ROADSIDE SLOPE AND SHOULDER 

PEAK= .30 CFS @ 11.93 HRS, VOLUME= .01 AF 

ACRES CN 

.18 70 GRADED SLOPE/SHOLUDER 
SCS TR-20 METHOD 
TYPE II 24 -HOUR 
RAINFALL= 3.36 IN 

Page 8 

17 Apr 01 

SPAN= 5-30 HRS, dt=.05 HRS 

Method Comment Tc (min) 
DIRECT ENTRY SLOPE/SHOULDER 4.0 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 3.36 IN 
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REACH 80 EXISTING CULVERT 

Qin = 4.76 CFS @ 11.90 HRS, VOLUME= .20 AF 
Qout= 4.63 CFS @ 11.90 HRS, VOLUME= .20 AF, ATTEN= 3%, LAG= .2 MIN 

DEPTH END AREA DISCH 
{FT} {SQ-FT} {CFS} 24" PIPE STOR-IND+TRANS METHOD 

0.00 0.00 0.00 PEAK DEPTH= .56 FT 
.20 .16 .57 n= .024 PEAK VELOCITY= 6.6 FPS 
.40 .45 2.40 LENGTH= 70 FT TRAVEL TIME = .2 MIN 
.60 .79 5.37 SLOPE= .OS FT/FT SPAN= 5-30 HRS, dt=.OS HRS 

1.40 2.35 22.94 
1.60 2.69 26.78 
1.80 2.98 29.20 
1.88 3.06 29.47 
1.94 3.11 29.20 
2.00 3.14 27.40 

REACH 81 NATURAL RAVINE 00+50 BELOW CULVERT 

Qin = 4.91 CFS @ 11.90 HRS, VOLUME= 
Qout= 4.77 CFS @ 11.91 HRS, VOLUME= 

.21 AF 

.21 AF, ATTEN= 3%, LAG= .3 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
76.00 0.0 0.00 
78.00 38.0 38.23 
80.00 136.0 60.37 

REACH 82 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .08 FT/FT 
CAPACITY= 982.3 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 76.06 FT 
PEAK VELOCITY= 4.2 FPS 
TRAVEL TIME = . 2 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 

NATURAL RAVINE 1+00 BELOW CULVERT 

Qin = 
Qout= 

4.77 CFS @ 11.91 HRS, VOLUME= 
4.67 CFS @ 11.91 HRS, VOLUME= 

.21 AF 

.21 AF, ATTEN= 2%, LAG= .3 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
72.00 0.0 0.00 
74.00 56.0 53.16 
76.00 178.0 69.49 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .13 FT/FT 
CAPACITY= 1785.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 72.03 FT 
PEAK VELOCITY= 5. 5 FPS 
TRAVEL TIME = . 2 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 
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REACH 83 NATURAL RAVINE 1+50 BELOW CULVERT 

Qin = 
Qout= 

4.67 CFS @ 11.91 HRS, VOLUME= 
4.54 CFS @ 11.93 HRS, VOLUME= 

.21 AF 

.21 AF, ATTEN= 3%, LAG= 1.0 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} SPECIAL 50' CHANNEL STOR-IND+TRANS METHOD 
65.50 0.0 0.00 PEAK ELEV.= 65.57 FT 
66.00 15.0 42.02 n= .1 PEAK VELOCITY= 2.0 FPS 
68.00 115.0 58.64 LENGTH= SO FT TRAVEL TIME = .4 MIN 

SLOPE= .07 FT/FT SPAN= 5-30 HRS, dt=.05 HRS 
CAPACITY= 708.4 CFS 

REACH 84 NATURAL RAVINE 2+00 BELOW CULVERT 

Qin = 4.54 CFS @ 11.93 HRS, VOLUME= 
Qout= 4.47 CFS @ 11.94 HRS, VOLUME= 

.21 AF 

.21 AF, ATTEN= 2%, LAG= .5 MIN 

ELEV 
{FT) 

END AREA 
(SQ-FT) 

62.00 
64.00 
66.00 

REACH 90 

Qin = 
Qout= 

0.0 
39.0 

134.0 

6.73 CFS 
6.68 CFS 

DEPTH END AREA 
{FT} {SQ-FT} 

0.00 0.00 
.20 .16 
.40 .45 

·-._,· . 60 .79 
1.40 2.35 
1.60 2.69 
1.80 2.98 
1.88 3.06 
1.94 3.11 
2.00 3.14 

@ 

@ 

PERIM 
{FT) 
0.00 

39.21 
56.55 

11.94 
11.94 

DISCH 
{CFS} 
0.00 
1.20 
5.05 

11.29 
48.29 
56.38 
61.47 
62.04 
61.47 
57.68 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= SO FT 
SLOPE= .04 FT/FT 
CAPACITY= 707.8 CFS 

REPLACEMENT CULVERT 

HRS, VOLUME= .32 AF 
HRS, VOLUME= .32 AF, 

24" PIPE 

n= .013 
LENGTH= 82 FT 
SLOPE= .065 FT/FT 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 62.08 FT 
PEAK VELOCITY= 3.0 FPS 
TRAVEL TIME = . 3 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 

ATTEN= 1%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= .45 FT 
PEAK VELOCITY= 12.4 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 
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REACH 91 

Qin = 6.98 CFS @ 11.94 
Qout= 6.86 CFS @ 11.95 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
76.00 0.0 0.00 
78.00 38.0 38.23 
80.00 136.0 60.37 

REACH 92 

Qin = 6.86 CFS @ 11.95 
Qout= 6. 77 CFS ® 11.95 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
72.00 0.0 0.00 
74.00 56.0 53.16 
76.00 178.0 69.49 

REACH 93 

NATURAL RAVINE 00+50 BELOW CULVERT 

HRS, VOLUME= .33 AF 
HRS, VOLUME= .33 AF, ATTEN= 2%, LAG= .3 MIN 

SPECIAL 50' CHANNEL STOR-IND+TRANS METHOD 
PEAK ELEV.= 76.09 FT 

n= .1 PEAK VELOCITY= 4.2 FPS 
LENGTH= 50 FT TRAVEL TIME = .2 MIN 
SLOPE= .08 FT/FT SPAN= 5-30 HRS, dt=.OS HRS 
CAPACITY= 982.3 CFS 

NATURAL RAVINE 1+00 BELOW CULVERT 

HRS, VOLUME= .33 AF 
HRS, VOLUME= .33 AF, 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .13 FT/FT 
CAPACITY= 1785.4 CFS 

ATTEN= 1%, LAG= .2 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 72.04 FT 
PEAK VELOCITY= 5. 5 FPS 
TRAVEL TIME = . 2 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 

NATURAL RAVINE 1+50 BELOW CULVERT 

Qin = 
Qout= 

6.77 CFS ® 11.95 HRS, VOLUME= 
6.51 CFS ® 11.97 HRS, VOLUME= 

.33 AF 

.33 AP, ATTEN= 4%, LAG= .8 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
65.50 0.0 0.00 
66.00 15.0 42.02 
68.00 115.0 58.64 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .07 FT/FT 
CAPACITY= 708.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 65.61 FT 
PEAK VELOCITY= 2.0 FPS 
TRAVEL TIME = .4 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 

REACH 94 NATURAL RAVINE 2+00 BELOW CULVERT 

Qin = 
Qout= 

ELEV 
{FT} 
62.00 
64.00 
66.00 

6.51 CFS ® 11.97 HRS, 
6.41 CFS ® 11.98 HRS, 

VOLUME= 
VOLUME= 

.33 AF 

.33 AP, 

END AREA PERIM 
{SQ-FT} {FT} SPECIAL 50' CHANNEL 

0.0 0.00 
39.0 39.21 n= .1 

134.0 56.55 LENGTH= 50 FT 
SLOPE= .04 FT/FT 
CAPACITY= 707.8 CFS 

ATTEN= 1%, LAG= .7 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 62.11 FT 
PEAK VELOCITY= 3.0 FPS 
TRAVEL TIME = .3 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 5.04 IN 
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SUBCATCHMENT 80 EXISTING ROADWAY AND DRAINAGE AREA 

PEAK= 10.83 CFS @ 11.89 HRS, VOLUME= .44 AF 

ACRES CN 
2.58 70 WOODS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 

Page 12 

17 Apr 01 

SPAN= 5-30 HRS, dt=.05 HRS 

Method Comment Tc (min) 
SHALLOW CONCENTRATED/UPLAND FLOW EXISTING ROADWAY/ADJACENT AREA 1.5 
Paved Kv=20.3282 L=500' S=.07 '/' V=5.38 fps 

SUBCATCHMENT 81 ROADSIDE SLOPE AND SHOULDER 

PEAK= .69 CFS @ 11.93 HRS, VOLUME= .03 AF 

ACRES CN 
.18 70 GRADED SLOPE/SHOLUDER 

Method Comment 
DIRECT ENTRY SLOPE/SHOULDER 

SUBCATCHMENT 90 ONDISTRUBED ADJACENT AREA 

PEAK= 3.89 CFS@ 11.94 HRS, VOLUME= .18 AF 

ACRES CN 
1.63 60 FIELD/WOODS 

Method Comment 

SCS TR-20 METHOD 
TYPE II 24 -HOUR 
RAINFALL= 5.04 IN 
SPAN= 5-30 HRS, dt=.05 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 

Tc (min) 
4.0 

SPAN= 5-30 HRS, dt=.05 HRS 

Tc (min) 
SHALLOW CONCENTRATED/UPLAND FLOW 
Short Grass Pasture Kv=7 L=500' 

UNDISTURBED ~~EOLOGICAL SITE 
s=.072 '/-' - V=1.88 fps 

4.4 

SUBCATCHMENT 91 URBAN COLLECTOR/SLOPES 

PEAK= 10.53 CFS @ 11.93 HRS, VOLUME= .49 AF 

ACRES CN 
1.29 

.72 
2.01 

Method 
DIRECT ENTRY 

70 
98 
80 

SHOULDER/CUT SLOPE 
PAVEMENT 

Comment 
IMPROVED ROADWAY 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 
SPAN= 5-30 HRS, dt=.05 HRS 

Tc (min) 
5.0 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 5.04 IN 
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SUBCATCBMENT 92 ROADSIDE SLOPE AND SHOULDER 

PEAK= .69 CFS @ 11.93 HRS, VOLUME= .03 AF 

ACRES CN 
.18 70 GRADED SLOPE/SHOLUDER 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5 .. 04 IN 

Page 13 

17 Apr 01 

SPAN= 5-30 HRS, dt=.05 HRS 

Method Comment Tc (min) 
DIRECT ENTRY SLOPE/SHOULDER 4.0 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24 -HOUR RAINFALL= 5. 04 IN 
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REACH 80 

Qin = 10.83 CFS @ 11.89 
Qout= 10.62 CFS @ 11.90 

DEPTH END AREA DISCH 
{FT} {SQ-FT} {CFS} 

0.00 0.00 0.00 
.20 .16 .57 
.40 .45 2.40 
.60 .79 5.37 

1.40 2.35 22.94 
1.60 2.69 26.78 
1.80 2.98 29.20 
1.88 3.06 29.47 
1.94 3.11 29.20 
2.00 3.14 27.40 

REACH 81 

Qin = 11.26 CFS @ 11.90 
Qout= 10.98 CFS @ 11.90 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) 
76.00 0.0 0.00 
78.00 38.0 38.23 
80.00 136.0 60.37 

REACH 82 

EXISTING CULVERT 

HRS, VOLUME= .44 AF 
HRS, VOLUME= .44 AF, ATTEN= 2%, LAG= .1 MIN 

24" PIPE STOR-IND+TRANS METHOD 
PEAK DEPTH= .84 FT 

n= .024 PEAK VELOCITY= 8.5 FPS 
LENGTH= 70 FT TRAVEL TIME = .1 MIN 
SLOPE= .05 FT/FT SPAN= 5-30 HRS, dt=.05 HRS 

NATURAL RAVINE 00+50 BELOW CULVERT 

HRS, VOLUME= .48 AF 
HRS, VOLUME= .48 AF, 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .08 FT/FT 
CAPACITY= 982.3 CFS 

ATTEN= 3%, LAG= .3 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 76.14 FT 
PEAK VELOCITY= 4 . 2 FPS 
TRAVEL TIME = . 2 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 

NATURAL RAVINE 1+00 BELOW CULVERT 

Qin = 10.98 CFS @ 11.90 HRS, VOLUME= 
Qout= 10.78 CFS@ 11.91 HRS, VOLUME= 

.48 AF 

.48 AF, ATTEN= 2%, LAG= .3 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT} {FT} 
72.00 0.0 0.00 
74.00 56.0 53.16 
76.00 178.0 69.49 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .13 FT/FT 
CAPACITY= 1785.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 72.07 FT 
PEAK VELOCITY= 5.5 FPS 
TRAVEL TIME = .2 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 5.04 IN 
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Prepared by Richard S. Phillips,PE LandMark Design Group 17 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 83 NATURAL RAVINE 1+50 BELOW CULVERT 

Qin = 10.78 CFS @ 11.91 HRS, VOLUME= 
Qout= 10.30 CFS @ 11.92 HRS, VOLUME= 

.48 AF 

.48 AF, ATTEN= 4%, LAG= .9 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
65.50 0.0 0.00 
66.00 15.0 42.02 
68.00 115.0 58.64 

REACH 84 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .07 FT/FT 
CAPACITY= 708.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 65.68 FT 
PEAK VELOCITY= 2 • 0 FPS 
TRAVEL TIME = .4 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 

NATURAL RAVINE 2+00 BELOW CULVERT 

Qin = 10.30 CFS @ 11.92 HRS, VOLUME= 
Qout= 10.26 CFS@ 11.93 HRS, VOLUME= 

.48 AF 

.48 AF, ATTEN= 0%, LAG= .6 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} SPECIAL 50' CHANNEL STOR-IND+TRANS METHOD 
62.00 0.0 0.00 PEAK ELEV.= 62.17 FT 
64.00 39.0 39.21 n= .1 PEAK VELOCITY= 3. 0 FPS 
66.00 134.0 56.55 LENGTH= 50 FT TRAVEL TIME = .3 MIN 

SLOPE= .04 FT/FT SPAN= 5-30 HRS, dt=.OS HRS 
CAPACITY= 707.8 CFS 

REACH 90 REPLACEMENT CULVERT 

Qin = 14.41 CFS @ 11.94 HRS, VOLUME= .67 AF 
Qout= 14.35 CFS @ 11.94 HRS, VOLUME= .67 AF, ATTEN= 0%, LAG= .1 MIN 

DEPTH END.AREA DISCH 
(FT} (SQ-FT} (CFS} 24" PIPE STOR-IND+TRANS METHOD 

0.00 0.00 0.00 PEAK DEPTH= .66 FT 

.20 .16 1.20 n= .013 PEAK VELOCITY= 15.5 FPS 

.40 .45 5.05 LENGTH= 82 FT TRAVEL TIME = .1 MIN 

·-- -~ .60 .79 11.29 SLOPE= .065 FT/FT SPAN= 5-30 HRS, dt=.OS HRS 

1.40 2.35 48.29 
1.60 2.69 56.38 
1.80 2.98 61.47 
1. 88 3.06 62.04 
1.94 3.11 61.47 
2.00 3.14 57.68 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
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REACH 91 NATURAL RAVINE 00+50 BELOW CULVERT 

Qin = 15.03 CFS @ 11.94 HRS, VOLUME= 
Qout= 14.82 CFS @ 11.94 HRS, VOLUME= 

.70 AF 

.70 AF, ATTEN= 1%, LAG= .3 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} SPECIAL 50' CHANNEL STOR-IND+TRANS METHOD 
76.00 0.0 0.00 PEAK ELEV.= 76.19 FT 
78.00 38.0 38.23 n= .1 PEAK VELOCITY= 4.2 FPS 
80.00 136.0 60.37 LENGTH= SO FT TRAVEL TIME = .2 MIN 

SLOPE= .08 FT/FT SPAN= 5-30 HRS, dt=.OS HRS 
CAPACITY= 982.3 CFS 

REACH 92 NATURAL RAVINE 1+00 BELOW CULVERT 

Q~n = 14.82 CFS @ 11.94 HRS, VOLUME= 
Qout= 14.65 CFS @ 11.95 HRS, VOLUME= 

.70 AF 

.70 AF, ATTEN= 1%, LAG= .2 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT) 
72.00 0.0 0.00 
74.00 56.0 53.16 
76.00 178.0 69.49 

REACH 93 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .13 FT/FT 
CAPACITY= 1785.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 72.09 FT 
PEAK VELOCITY= 5.5 FPS 
TRAVEL TIME = .2 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 

NATURAL RAVINE 1+50 BELOW CULVERT 

Qin = 14.65 CFS @ 11.95 HRS, VOLUME= 
Qout= 14.14 CFS @ 11.96 HRS, VOLUME= 

.70 AF 

.70 AF, ATTEN= 3%, LAG= .7 MIN 

ELEV END AREA 

(FT) (SQ-FT} 
65.50 0.0 
66.00 15.0 
§8.00 115.0 

REACH 94 

PERIM 
(FT) 
0.00 

42.02 
58.64 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .07 FT/FT 
CAPACITY= 708.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 65.74 FT 
PEAK VELOCITY= 2. 0 FPS 
TRAVEL TIME = .4 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 

NATURAL RAVINE 2+00 BELOW CULVERT 

Qin = 14.14 CFS @ 11.96 HRS, VOLUME= 
Qout= 13.83 CFS@ 11.97 HRS, VOLUME= 

.70 AF 

.70 AF, ATTEN= 2%, LAG= .6 MIN 

ELEV 
(FT) 
62.00 
64.00 
66.00 

END AREA 
{SQ-FT) 

0.0 
39.0 

134.0 

PERIM 
{FT) 
0.00 

39.21 
56.55 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .04 FT/FT 
CAPACITY= 707.8 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 62.24 FT 
PEAK VELOCITY= 3.0 FPS 
TRAVEL TIME = . 3 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 6.24 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 80 EXISTING ROADWAY AND DRAINAGE AREA 

PEAK= 15.60 CFS @ 11.89 HRS, VOLUME= .64 AF 

ACRES CN 

2.58 70 WOODS 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 6.24 IN 

Page 17 

17 Apr 01 

SPAN= 5-30 HRS, dt=.05 HRS 

Method Comment Tc (min) 
SHALLOW CONCENTRATED/UPLAND FLOW EXISTING ROADWAY/ADJACENT AREA 1.5 
Paved Kv=20.3282 L=500' s=.07 '/' V=5.38 fps 

SUBCATCHMENT 81 ROADSIDE SLOPE AND SHOULDER 

PEAK= .98 CFS @ 11.92 HRS, VOLUME= .04 AF 

ACRES CN 
.18 70 GRADED SLOPE/SHOLUDER 

Method Comment 
DIRECT ENTRY SLOPE/SHOULDER 

SUBCATCHMENT 90 ONDISTRUBED ADJACENT AREA 

PEAK= 6.24 CFS@ 11.94 HRS, VOLUME= .28 AF 

ACRES CN 
1.63 60 FIELD/WOODS 

Method Comment 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 6 . 24 IN 
SPAN= 5-30 HRS, dt=.05 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 6.24 IN 

Tc (min) 
4.0 

SPAN= 5-30 HRS, dt=.05 HRS 

Tc (min) 
SHALLOW CONCENTRATED/UPLAND FLOW 
Short Grass Pasture Kv=7 L=500' 

UNDISTURBED ~~EOLOGICAL SITE 
s=.072 •j.J- V=1.88 fps 

4.4 

SUBCATCHMENT 91 URBAN COLLECTOR/SLOPES 

PEAK= 14.17 CFS @ 11.93 HRS, VOLUME= .67 AF 

ACRES CN 
1.29 

.72 
2.01 

Method 
DIRECT ENTRY 

70 
98 
80 

SHOULDER/CUT SLOPE 
PAVEMENT 

Comment 
IMPROVED ROADWAY 

SCS TR- 2 0 METHOD 
TYPE II 24 -HOUR 
RAINFALL= 6.24 IN 
SPAN= 5-30 HRS, dt=.05 HRS 

Tc (min) 
5.0 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 6.24 IN 
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SUBCATCBMENT 92 ROADSIDE SLOPE AND SHOULDER 

PEAK= .98 CFS @ 11.92 HRS, VOLUME= .04 AF 

ACRES CN 
.18 70 GRADED SLOPE/SHOLUDER 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 6.24 IN 

Page 18 

17 Apr 01 

SPAN= 5-30 HRS, dt=.05 HRS 

Method Comment Tc (min) 

DIRECT ENTRY SLOPE/SHOULDER 4.0 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 6.24 IN 
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REACH 80 

Qin = 15.60 CFS @ 11.89 
Qout= 15.37 CFS @ 11.89 

DEPTH END AREA DISCH 
(FTl (SQ-FTl (CFSl 

0.00 0.00 0.00 
.20 .16 .57 
.40 .45 2.40 
.60 .79 5.37 

1.40 2.35 22.94 
1.60 2.69 26.78 
1.80 2.98 29.20 
1. 88 3.06 29.47 
1.94 3.11 29.20 
2.00 3.14 27.40 

REACH 81 

Qin = 16.30 CFS @ 11.89 
Qout= 15.89 CFS @ 11.90 

ELEV END AREA PERIM 
(FTl (SQ-FTl (FTl 
76.00 0.0 0.00 
78.00 38.0 38.23 
80.00 136.0 60.37 

REACH 82 

EXISTING CULVERT 

HRS, VOLUME= .64 AF 
HRS, VOLUME= .64 AF, ATTEN= 1%, LAG= .1 MIN 

24 11 PIPE STOR-IND+TRANS METHOD 
PEAK DEPTH= 1.06 FT 

n= .024 PEAK VELOCITY= 9.2 FPS 
LENGTH= 70 FT TRAVEL TIME = .1 MIN 
SLOPE= .OS FT/FT SPAN= 5-30 HRS, dt=.OS HRS 

NATURAL RAVINE 00+50 BELOW CULVERT 

HRS, VOLUME= .69 AF 
HRS, VOLUME= .69 AF, 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .08 FT/FT 
CAPACITY= 982.3 CFS 

ATTEN= 3%, LAG= .3 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 76.20 FT 
PEAK VELOCITY= 4 . 2 FPS 
TRAVEL TIME = .2 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 

NATURAL RAVINE 1+00 BELOW CULVERT 

Qin = 15.89 CFS @ 11.90 HRS, VOLUME= 
Qout= 15.60 CFS @ 11.90 HRS, VOLUME= 

.69 AF 

.69 AF, ATTEN= 2%, LAG= .2 MIN 

ELEV END AREA PERIM 
(FTl (SQ-FTl (FTl 
72.00 0.0 0.00 
74.00 56.0 53.16 
76.00 178.0 69.49 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .13 FT/FT 
CAPACITY= 1785.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 72.10 FT 
PEAK VELOCITY= 5 . 5 FPS 
TRAVEL TIME = . 2 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 6.24 IN 
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REACH 83 NATURAL RAVINE 1+50 BELOW CULVERT 

Qin = 15.60 CFS ® 11.90 HRS, VOLUME= 
Qout= 14.92 CFS ® 11.92 HRS, VOLUME= 

.69 AF 

.69 AF, ATTEN= 4%, LAG= .8 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
65.50 0.0 0.00 
66.00 15.0 42.02 
68.00 115.0 58.64 

REACH 84 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .07 FT/FT 
CAPACITY= 708.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 65.76 FT 
PEAK VELOCITY= 2.0 FPS 
TRAVEL TIME = .4 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 

NATURAL RAVINE 2+00 BELOW CULVERT 

Qin = 14.92 CFS ® 11.92 HRS, VOLUME= 
Qout= 14.84 CFS ® 11.93 HRS, VOLUME= 

.69 AF 

.69 AF, ATTEN= 1%, LAG= .6 MIN 

ELEV 
(FT} 

END AREA 
(SQ-FT} 

62.00 
64.00 
66.00 

0.0 
39.0 

134.0 

REACH 90 

Qin = 20.41 CFS 
Qout= 20.31 CFS 

DEPTH END AREA 
(FT} (SQ-FTl 

0.00 0.00 
.20 .16 

- .40 .45 
-. -~- . 60 .79 

1.40 2.35 
1.60 2.69 
1.80 2.98 
1.88 3.06 
1.94 3.11 
2.00 3.14 

PERIM 
(FT) 
0.00 

39.21 
56.55 

@ 11.93 
@ 11.94 

DISCH 
(CFS} 
0.00 
1.20 
5.05 

11.29 
48.29 
56.38 
61.47 
62.04 
61.47 
57.68 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .04 FT/FT 
CAPACITY= 707.8 CFS 

REPLACEMENT CULVERT 

HRS, VOLUME= .95 AF 
HRS, VOLUME= .95 AF, 

24" PIPE 

n= .013 
LENGTH= 82 FT 
SLOPE= .065 FT/FT 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 62.25 FT 
PEAK VELOCITY= 3.0 FPS 
TRAVEL TIME = . 3 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 

ATTEN= 0%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= .79 FT 
PEAK VELOCITY= 17.3 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 
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REACH 91 

Qin = 21.30 CFS @ 11.94 
Qout= 21.03 CFS @ 11.94 

ELEV END AREA PERIM 
{FT~ {SQ-FT~ {FT~ 
76.00 0.0 0.00 
78.00 38.0 38.23 
80.00 136.0 60.37 

REACH 92 

Qin = 21.03 CFS @ 11.94 
Qout= 20.81 CFS @ 11.94 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT} 
72.00 0.0 0.00 
74.00 56.0 53.16 
76.00 178.0 69.49 

REACH 93 

NATURAL RAVINE 00+50 BELOW CULVERT 

HRS, VOLUME= 1.00 AF 
HRS 1 VOLUME= 1. 00 AFI ATTEN= 1%1 LAG= .3 MIN 

SPECIAL 50' CHANNEL STOR-IND+TRANS METHOD 
PEAK ELEV.= 76.26 FT 

n= .1 PEAK VELOCITY= 4.2 FPS 
LENGTH= 50 FT TRAVEL TIME = .2 MIN 
SLOPE= .08 FT/FT SPAN= 5-30 HRS1 dt=.05 HRS 
CAPACITY= 982.3 CFS 

NATURAL RAVINE 1+00 BELOW CULVERT 

HRS 1 VOLUME= 1.00 AF 
HRS 1 VOLUME= 1. 00 AFI 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .13 FT/FT 
CAPACITY= 1785.4 CFS 

ATTEN= 1%1 LAG= .2 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 72.13 FT 
PEAK VELOCITY= 5. 5 FPS 
TRAVEL TIME = .2 MIN 
SPAN= 5-30 HRS 1 dt=.05 HRS 

NATURAL RAVINE 1+50 BELOW CULVERT 

Qin = 20.81 CFS @ 11.94 HRS1 
Qout= 20.13 CFS @ 11.96 HRS 1 

VOLUME= 1 . 0 0 AF 
VOLUME= 1. 0 0 AF I ATTEN= 3% 1 LAG= .7 MIN 

ELEV END AREA PERIM 
{FT} {SQ-FT} {FT~ SPECIAL 50' CHANNEL STOR-IND+TRANS METHOD 
65.50 0.0 0.00 PEAK ELEV.= 65.85 FT 
66.00 15.0 42.02 n= .1 PEAK VELOCITY= 2.0 FPS 
68.00 115.0 58.64 LENGTH= 50 FT TRAVEL TIME = .4 MIN 
-

SLOPE= .07 FT/FT SPAN= 5-30 HRS 1 dt=.05 HRS 
CAPACITY= 708.4 CFS 

REACH 94 NATURAL RAVINE 2+00 BELOW CULVERT 

Qin = 20.13 CFS @ 11.96 HRS1 
Qout= 19.71 CFS@ 11.96 HRS 1 

VOLUME= 1.00 AF 
VOLUME= 1. 0 0 AF I 

ELEV 
{FT} 
62.00 

END AREA 
{SQ-FT} 

0.0 
64.00 39.0 
66.00 134.0 

PERIM 
{FT} 
0.00 

39.21 
56.55 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .04 FT/FT 
CAPACITY= 707.8 CFS 

ATTEN= 2% 1 LAG= .5 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 62.34 FT 
PEAK VELOCITY= 3.0 FPS 
TRAVEL TIME = .3 MIN 
SPAN= 5-30 HRS1 dt=.05 HRS 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCBMENT 80 EXISTING ROADWAY AND DRAINAGE AREA 

PEAK= 21.57 CFS @ 11.89 HRS, VOLUME= .90 AF 

ACRES 
2.58 

CN 

70 WOODS 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7.68 IN 

Page 22 

17 Apr 01 

SPAN= 5-30 HRS, dt=.05 HRS 

Method Comment Tc (min) 
SHALLOW CONCENTRATED/UPLAND FLOW EXISTING ROADWAY/ADJACENT AREA 1.5 
Paved Kv=20.3282 L=500' s=.07 '/' V=5.38 fps 

SUBCATCBMENT 81 ROADSIDE SLOPE AND SHOULDER 

PEAK= 1. 36 CFS @ 11. 92 HRS, VOLUME= .06 AF 

ACRES CN 
.18 70 GRADED SLOPE/SHOLUDER 

Method Comment 
DIRECT ENTRY SLOPE/SHOULDER 

SUBCATCBMENT 90 UNDISTRUBED ADJACENT AREA 

PEAK= 9.32 CFS @ 11.93 HRS, VOLUME= .42 AF 

ACRES CN 

1.63 60 FIELD/WOODS 

Method Comment 

SCS TR-20 METHOD 
TYPE II 24 -HOUR 
RAINFALL= 7.68 IN 
SPAN= 5-30 HRS, dt=.05 HRS 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7.68 IN 

Tc (min) 
4.0 

SPAN= 5-30 HRS, dt=.05 HRS 

Tc (min) 
SHALLOW CONCENTRATED/UPLAND FLOW 
Shert Grass Pasture Kv=7 L=500' 

UNDISTURBED ARCHEOLOGICAL SITE 
s=. 072 '/' - V=1. 88 fps 

4.4 

SUBCATCHMENT 91 URBAN COLLECTOR/SLOPES 

PEAK= 18.58 CFS @ 11.93 HRS, VOLUME= .89 AF 

ACRES CN 

1.29 
.72 

70 
98 

2.01 80 

Method 
DIRECT ENTRY 

SHOULDER/CUT SLOPE 
PAVEMENT 

Comment 
IMPROVED ROADWAY 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7 . 6 8 IN 
SPAN= 5-30 HRS, dt=.05 HRS 

Tc (min) 
5.0 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Prepared by Richard S. Phillips,PE LandMark Design Group 
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SOBCATCHMENT 92 ROADSIDE SLOPE AND SHOULDER 

PEAK= 1.36 CFS ® 11.92 HRS, VOLUME= .06 AF 

ACRES CN 
.18 70 GRADED SLOPE/SHOLUDER 

SCS TR- 2 0 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7.68 IN 

Page 23 

17 Apr 01 

SPAN= 5-30 HRS, dt=.05 HRS 

Method Comment Tc (min) 
DIRECT ENTRY SLOPE/SHOULDER 4.0 
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Data for PRE/POST DEVELOPMENT ROUTE 608 COLVERT 
TYPE II 24-BOUR RAINFALL= 7.68 IN 
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REACH 80 EXISTING CULVERT 

Qin = 21.57 CFS @ 11.89 HRS, VOLUME= .90 AF 
Qout= 21.27 CFS @ 11.89 HRS, VOLUME= .90 AF, ATTEN= 1%, LAG= .1 MIN 

DEPTH END AREA DISCH 
(FT} (SQ-FT} (CFS} 24" PIPE STOR- IND+TRANS METHOD 

0.00 0.00 0.00 PEAK DEPTH= 1.32 FT 
.20 .16 .57 n= .024 PEAK VELOCITY= 9.7 FPS 
.40 .45 2.40 LENGTH= 70 FT TRAVEL TIME = .1 MIN 
.60 .79 5.37 SLOPE= .05 FT/FT SPAN= 5-30 HRS, dt=.05 HRS 

1.40 2.35 22.94 
1.60 2.69 26.78 
1.80 2.98 29.20 
1. 88 3.06 29.47 
1.94 3.11 29.20 
2.00 3.14 27.40 

REACH 81 NATURAL RAVINE 00+50 BELOW CULVERT 

Qin = 22.56 CFS ® 11.89 HRS, VOLUME= 
Qout= 22.02 CFS ® 11.90 HRS, VOLUME= 

.96 AF 

.96 AF, ATTEN= 2%, LAG= .3 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
76.00 0.0 0.00 
78.00 38.0 38.23 
80.00 136.0 60.37 

REACH 82 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .08 FT/FT 
CAPACITY= 982.3 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 76.28 FT 
PEAK VELOCITY= 4.2 FPS 
TRAVEL TIME = .2 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 

NATURAL RAVINE 1+00 BELOW CULVERT 

Qin = 22.02 CFS ® 11.90 HRS, VOLUME= 
Qout= 21.64 CFS ® 11.90 HRS, VOLUME= 

.96 AF 

.96 AF, ATTEN= 2%, LAG= .2 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) 
72.00 0.0 0.00 
74.00 56.0 53.16 
76.00 178.0 69.49 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .13 FT/FT 
CAPACITY= 1785.4 CFS 

-
:--.--

STOR-IND+TRANS METHOD 
PEAK ELEV.= 72.14 FT 
PEAK VELOCITY= 5.5 FPS 
TRAVEL TIME = . 2 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Page 25 

Prepared by RichardS. Phillips,PE LandMark Design Group 17 Apr 01 
HydroCAD 5.11 000388 {c) 1986-1999 Applied Microcomputer Systems 

REACH 83 NATURAL RAVINE 1+50 BELOW CULVERT 

Qin = 21.64 CFS ® 11.90 HRS, VOLUME= 
Qout= 20.73 CFS ® 11.91 HRS, VOLUME= 

.96 AF 

.96 AF, ATTEN= 4%, LAG= .8 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
65.50 0.0 0.00 
66.00 15.0 42.02 
68.00 115.0 58.64 

REACH 84 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .07 FT/FT 
CAPACITY= 708.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 65.86 FT 
PEAK VELOCITY= 2 . 0 FPS 
TRAVEL TIME = .4 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 

NATURAL RAVINE 2+00 BELOW CULVERT 

Qin = 20.73 CFS ® 11.91 HRS, VOLUME= 
Qout= 20.58 CFS @ 11.93 HRS, VOLUME= 

.96 AF 

.96 AF, ATTEN= 1%, LAG= .7 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} 
62.00 0.0 0.00 
64.00 39.0 39.21 
66.00 134.0 56.55 

REACH 90 

Qin = 27.91 CFS @ 11.93 
Qout= 27.80 CFS @ 11.93 

DEPTH END AREA DISCH 
(FT} (SQ-FT} (CFS} 

0.00 0.00 0.00 
.20 .16 1.20 
.40 .45 5.05 

·-._,· . 60 .79 11.29 
1.40 2.35 48.29 
1.60 2.69 56.38 
1.80 2.98 61.47 
1.88 3.06 62.04 
1.94 3.11 61.47 
2.00 3.14 57.68 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .04 FT/FT 
CAPACITY= 707.8 CFS 

REPLACEMENT CULVERT 

HRS, VOLUME= 1.31 AF 
HRS, VOLUME= 1.31 AF, 

24" PIPE 

n= .013 
LENGTH= 82 FT 
SLOPE= .065 FT/FT 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 62.35 FT 
PEAK VELOCITY= 3.0 FPS 
TRAVEL TIME = . 3 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 

ATTEN= 0%, LAG= .1 MIN 

STOR- IND+TRANS METHOD 
PEAK DEPTH= .95 FT 
PEAK VELOCITY= 18.6 FPS 
TRAVEL TIME = .1 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 
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Data for PRE/POST DEVELOPMENT ROUTE 608 CULVERT 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Page 26 

Prepared by Richard S. Phillips,PE LandMark Design Group 17 Apr 01 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

REACH 91 NATURAL RAVINE 00+50 BELOW CULVERT 

Qin = 29.17 CFS ® 11.93 HRS, VOLUME= 1.38 AF 
Qout= 28.82 CFS ® 11.94 HRS, VOLUME= 1.38 AF, ATTEN= 1%, LAG= .3 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) 
76.00 0.0 0.00 
78.00 38.0 38.23 
80.00 136.0 60.37 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .08 FT/FT 
CAPACITY= 982.3 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 76.36 FT 
PEAK VELOCITY= 4 . 2 FPS 
TRAVEL TIME = .2 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 

REACH 92 NATURAL RAVINE 1+00 BELOW CULVERT 

Qin = 28.82 CFS @ 11.94 HRS, VOLUME= 1.38 AF 
Qout= 28.54 CFS @ 11.94 HRS, VOLUME= 1.38 AF, ATTEN= 1%, LAG= .2 MIN 

ELEV END AREA PERIM 
!FT) !SQ-FT) !FT) 
72.00 0.0 0.00 
74.00 56.0 53.16 
76.00 178.0 69.49 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= so FT 
SLOPE= .13 FT/FT 
CAPACITY= 1785.4 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 72.18 FT 
PEAK VELOCITY= 5. 5 FPS 
TRAVEL TIME = .2 MIN 
SPAN= 5-30 HRS, dt=.05 HRS 

REACH 93 NATURAL RAVINE 1+50 BELOW CULVERT 

Qin = 28.54 CFS ® 11.94 HRS, VOLUME= 1.38 AF 
Qout= 27.64 CFS ® 11.95 HRS, VOLUME= 1.38 AF, 

ELEV END AREA PERIM 
{FT) !SQ-FT) {FT) SPECIAL 50' CHANNEL 
65.50 0.0 0.00 
66.00 15.0 42.02 n= .1 
§8.00 115.0 58.64 LENGTH= 50 FT 

SLOPE= .07 FT/FT 
CAPACITY= 708.4 CFS 

ATTEN= 3%, LAG= .7 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 65.98 FT 
PEAK VELOCITY= 2. 0 FPS 
TRAVEL TIME = .4 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 

REACH 94 NATURAL RAVINE 2+00 BELOW CULVERT 

Qin = 27.64 CFS@ 11.95 HRS, VOLUME= 1.38 AF 
Qout= 27.06 CFS ® 11.96 HRS, VOLUME= 1.38 AF, ATTEN= 2%, LAG= .5 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) 
62.00 0.0 0.00 
64.00 39.0 39.21 
66.00 134.0 56.55 

SPECIAL 50' CHANNEL 

n= .1 
LENGTH= 50 FT 
SLOPE= .04 FT/FT 
CAPACITY= 707.8 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 62.47 FT 
PEAK VELOCITY= 3 . 0 FPS 
TRAVEL TIME = . 3 MIN 
SPAN= 5-30 HRS, dt=.OS HRS 
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TABLE ONE IMPERVIOUS AREA ASSESSMENT : La Grange Parkway Extension 

Turning ROW Paved 
Width Pavement Lanes I Area Paved Area 

Begin End Length ROW Width Cuts (s.f.) (Acres) Area (s.f.) (Acres) 

La Grange Parkway EXISTING These sections are served by existing BMP"s 
jStation: 1050 2600 1550 100 58 17056 3.56 106956 2.46 

Westmont Drive 
jStation: I 1050/ 1650 600 60 29 0 0.83 17400 0.40 

John Deere Road 
/Station: 1050/ 1600 550 60 29 0 0.76 15950/ 0.37 

5.14 3.22 
La Grange Parkway Extension 

Route 600 
/Station: I 1015/ 1300/ 285/ 60/ 29/ 0/ 0.39j 8265/ 0.19 

Taper !Station: I 1300j 1350j sol 60j 20j oj 007j 12251 0.03 
0.22 

Pavement Demo 650 20 13000 0.30 

Pnor plats dedicate 1.33 Acres for the reconstruclton of this Intersection. 0.46 -0.08 

La Grange Parkway to Proposed intersection of Route 600 
/Station: I 2600/ 3000/ 400/ 100/ 85/ 0/ 0.92/ 34000/ 0.78 

Taper Station : 3000 3500 500 100 29 0 1.15 28500 0.65 
jStation: I 3500J 4200j 700j 100j 29j oj 1.61 L 20300j 0.47 

Does not take Jnto account rncrease rn R.O.W. for slopes I drarnage. 3.67 1.90 

1-64 RO Statron 

I I 4200/ 5400/ 1200/n.a. I 29/ 0/n.a. I 34800/ 0.80 

Pvmt I Ditch Demo 4200 5400 1200 32 38400 0.88 
.. 

ConstructiOn to take place withm the Limits of existmg I-64 R.O.W. -0.08 

Route 608 
!Station: I 1015j 1050j 35j I 271 oj I 945j 0.02 

Taper jStation: J 1050j 1300j 250j I 21j oj J 6000j 0.14 

Pavement Demo 10875 
. . . . .. 

Construction to take place withm the Limits of existmg 1-64 R. 0. W. 

La Grange I Six Mount Zion Realignment 
jStation : I 5400/ 6300_1 900j 100J 29j 2700/ 2.07/ 

Taper /Station : I 6300/ 6350/ 50/ 100/ 29/ 0/ 0.11/ 
/Station: I 6350/ 7143/ 793/ 100/ 24/ 0/ 1.82/ 

1
PaVement Demo 2140 18 

4.00 

DEVELOPMENT TOTALS: (Includes existing Commerce Park) 

AREA SERVICED BY EXISTING 10 POINT BMP's : 
Existing Stonehouse, Inc. Land dedicated to R.O.W.: 

Area of Existing Paving within Commerce Park .. : 

AREA ASSOCIATED WITH PROPOSED EXTENSION : 
Area of land reserved for future 1-64 Interchange : 

Area of land reserved from NOSICE tract for Rt. 600: 
Area of La Grange Extension R.O.W. per above : 

Other Buffers and Open Space : 
Total: 

Area of Paving proposed by LaGrange extension project : 
Existing pavement to be demolished : 

Percent Impervious 

5.14 Acres 
3.22 Acres 

16.3 
1.33 
8.14 

2.L25. 
47.02 

4.21 
2.31 

10875 

28800_1 
1450/ 

19032/ 

38520 

Acres 
Acres 
Acres 
Acres 

Acres 
Acres 

0.16 
0.25 
-0.09 

0.66 
0.03 
0.44 
1.13 
0.88 
0.25 
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STONEHOUSE COMMERCE PARK DEVELOPMENT INVENTORY 
PARKING UNDEVELOPED OR 

U<OUOv~O<OU 

UNDISTURBED 
AREA BLDG. AREA AND ROADS OPEN SPACE NATURAL OPEN 

JCC PIN CCSITE PLAN LandMark# PLATID. DEEDBK.IPG. OWNER NAME (Acres) I (square feet) (square feet) (Acres) SPACE (Acres) 

PARCELS DRAINING TO RICHARDSON MILL POND ( Note: ' Portions of Barre & Meadow View R.O.W. which also drain to RMP not included I 

1210100046 SP-46.00 11437W·11438W SECTION C, PARCEL B 77 /28&29 DESIGN MASTER 4.13 41245 64481 1.70 

1210100045 SP-47-99 0452W, 1 0453W, 11436 SECTION C, PARCEL C 73/38&39 JOHN DEERE 
John Deere Phase I 74.37 292000 318000 42.58 17.79 

John Deere Phase 2 Future>>> 162000 276000 I 
TOTAl, IQ BICHABDSQN MII.I, a!ND • zuo mm §§Mltl !M.2l I 1L1i 

PARCELS DRAINING TO FRANCE SWAMP THROUGH EXISTING 10 PT. BMP's : ( WQv Capable of supporting 30+ Acres of Impervious ) 

1210100041 SP-11-95 11409W-11410W SECTION A, PARCEL A-1 78/4&5 SOLAREX (Shell) 6.65 60000 37388 4.41 

1220100023 11409W-11410W SECTION A, PARCEL A-2 78/4&5 J.C.C.I.D.A. 4.75 4.75 

1210100043 SP-7-98 11377W-11378W SECTION B, LOT A 68/60&61 BARRE * 4.60 40000 35641 2.86 

1210100042 SP-96-95 5861W-5863W SECTION A, PARCEL B 62 /94,95,96 SOLAREX 15.00 66670 36000 12.64 

1210100044 SP-16-98 11377W-11378W SECTION B, LOT B 68/60&61 AVID MEDICAL 3.10 30857 45007 1.36 

640100001 SECTION B, RESIDUAL UNDEVELOPED 7.60 2.70 4.90 

AVID OPTION PARCEL UNDEVELOPED 2.40 2.40 

OTHER LAND DRAINING TO FRANCE SWAMP: 

SITE 15 UNDEVELOPED 7.40 6.29 1.11 

SITE 16 UNDEVELOPED 5.70 5.70 

OPTION LOT UNDEVELOPED 1.00 1.00 

SITE 18 UNDEVELOPED 3.80 3.53 0.27 

SITE 19 UNDEVELOPED 10.00 6.81 3.19 

SITE 20 UNDEVELOPED 6.20 4.80 1.40 

1210100047 11437W-11438W SECTIONC, 77128&29, 73/38&39 OWNER'S ASSOC. 16.85 16.85 

PEDESTRIAN PATH Future>>> 3.60 12000 3 
SECTION B, BMP #1 1.80 1.80 

SECTION A, BMP #2 1.80 1.80 

BUFFERS & OPEN SPACE 21.25 14.55 6.70 

RESERVED FOR INTERCHANGE 16.30 16.30 

ROAD RIGHTS OF WAY SOUTH OF 1-64 • 9.28 140306 6.06 

SUBTOTAL COMMERCE PARK TO FRANCE SWAMP : 149.07 

POTENTIAL AREA NORTH OF 1-64 OPENED BY LA GRANGE EXTENSION UNDEVELOPED 216.70 216.70 

PROPOSED ROAD RIGHTS OF WAY NORTH OF 1-64 4.00 141572 

I 
5861W-5863W I SECTION A, NOS ICE TRAG 62/94,95,96 18.98 1.33 17.65 

TOTALS TO DATE: 388.75 645441 35.22 

PERCENT IMPERVIOUS FRANCE SWAMP WATERSHED: 3.81% 

Note: The area of Stonehouse, Inc. land exceeds 4,000 acres. This summary accounts for only that land which 
could front on the road improvments currently proposed. 

TABLE TWO 
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Turning I ROW 
Width Pavement Lanes I Area Paved 

Begin End Length ROW Width Cuts (s.f.) (Acres) Area (s.f.) 

La Grange Parkway EXISTING These sections are served by existing BMP"s 
!Station: 1050 2600 1550 100 58 17056 3.56 106956 

Westmont Drive 
!Station: 1050 1650 600 60 29 0 0.83 17400 

John Deere Road 
!Station: I 10501 1600 5501 601 291 Ol 0.761 159501 

5.14 

Route 600 
!Station: I 10151 13001 2851 601 291 Di 0.391 82651 

Taper !Station: I 13001 13501 501 601 201 Di 0.071 12251 

Pavement Demo 650 20 13000 
Pnor plats dedicate 1.33 Acres for the reconstruciton of this Intersection. 0.46 

La Grange Parkway EXTENSION 
!Station : I 26001 30001 4001 1001 851 ol 0.921 340001 

Taper Station: 3000 3500 500 100 29 0 1.15 28500 
!Station: I 35001 42001 7001 1001 291 Di 1.611 203001 
Does not take mto account Increase 1n R.O.W. for slopes I dra1nage. 3.67 

1-64 RO Stat1on 

I I 42001 54001 120Din.a. I 291 Dln.a. I 348001 

PVilitl Ditch Dem 4200 MOO 1200 32 3M()() 
. . . . .. 

Construction to take place Witlun the Limits of existing I-64 R.O.W. 

Route 608 
!Station: I 10151 10501 351 I 271 Di I 9451 

Taper !Station: I 10501 13001 2501 I 211 Di I 60001 

Pavement Demo 10875 10875 
. . . . .. 

Construction to take place Within tlie Limits of existrng I -64 R. 0 . W. 

Station: 5400 6300 900 100 29 2700 2.07 28800 
Taper Station: 6300 6350 50 100 29 0 0.11 1450 

Station: 6350 7143 793 100 24 0 1.82 19032 

1
PaV8ment Demo 2140 18 38520 

4.00 

DEVELOPMENT TOTALS: (Includes existing Commerce Park) 

AREA SERVICED BY EXISTING 10 POINT BMP's : 
Existing Stonehouse, Inc. Land dedicated to R.O.W.: 

Area of Existing Paving within Commerce Park .. : 
5.14 Acres 
3.22 Acres 

AREA ASSOCIATED WITH PROPOSED CONSTRUCTION: 
Area of land reserved for future 1-64 Interchange : 16.3 Acres 

Area of land reserved from NOSICE tract for Rt. 600: 1.33 Acres 
Area of La Grange Extension R.O.W. per above : 8.14 Acres 

Other Buffers and Open Space : 2.1..25. Acres 
Total: 47.02 

Area of Paving proposed by LaGrange extension project : 4.21 Acres 
Existing pavement to be demolished : 2.31 Acres 

Percent Impervious ~ 

Paved 
Area 
(Acres) 

2.46 

0.40 

0.37 

3.22 

0.19 
0.03 
0.22 
0.30 
-0.08 

0.78 
0.65 
0.47 

1.90 

0.80 

0.88 
-0.08 

0.02 
0.14 
0.16 
0.25 
-0.09 

0.66 
0.03 
0.44 
1.13 
0.88 
0.25 
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STONEHOUSE COMMERCE PARK DEVELOPMENT INVENTORY 
PARKING UNDEVELOPED OR 

UI::UI'-AII::U 

UNDISTURBED 
AREA BLDG. AREA AND ROADS OPEN SPACE NATURAL OPEN 

JCC PIN CC SITE PLAN LandMark# PLAT ID. DEED BK./PG. OWNER NAME (Acres) (square feet) (square feet) (Acres) SPACE (Acres) 

PARCELS DRAINING TO RICHARDSON MILL POND ( Note: • Portions of Barre & Meadow View R.O.W. which also drain to RMP not included ) 

1210100046 SP-46-00 11437W-11438W SECTION C, PARCEL B 77 I 28&29 DESIGN MASTER 4.13 41245 64481 1.70 I 
1210100045 SP-47-99 1 0452W, 1 0453W, 11436W SECTION C, PARCEL C 73/38&39 JOHN DEERE 

John Deere Phase 1 74.37 292000 318000 42.58 17.79 
John Deere Phase 2 Future>>> 162000 276000 

TQTAI, · ZMQ 495245 658481 ~ 1L1.I! 
PARCELS DRAINING TO FRANCE SWAMP THROUGH EXISTING 10 PT. BMP's : ( WQv Capable of supporting 30+ Acres of l111pervious) 

I 
1210100041 SP-11-95 11409W-11410W SECTION A, PARCEL A-1 78/4&5 SOLAREX (Shell) 6.65 60000 37388 4.41 
1220100023 11409W-11410W SECTION A, PARCEL A-2 78/4&5 J.C.C.I.D.A. 4.75 4.75 
1210100043 SP-7-98 11377W-11378W SECTION B, LOT A 68/60&61 BARRE * 4.60 4()()()() 35641 2.86 
1210100042 SP-96-95 5861W-5863W SECTION A, PARCEL B 62/94,95,96 SOLAREX 15.00 66670 36000 12.64 

z. 1210100044 SP-16-98 11377W-11378W SECTION B, LOT B 68/60&61 AVID MEDICAL 3.10 30857 45007 1.36 
640100001 SECTION B, RESIDUAL UNDEVELOPED 7.60 2.70 4.90 

AVID OPTION PARCEL UNDEVELOPED 2.40 2.40 
OTHER LAND DRAINING TO FRANCE SWAMP: 

SITE 15 UNDEVELOPED 7.40 6.29 1.11 
SITE 16 UNDEVELOPED 5.70 5.70 

OPTION LOT UNDEVELOPED 1.00 1.00 
SITE 18 UNDEVELOPED 3.80 3.53 0.27 
SITE 19 UNDEVELOPED 10.00 6.81 3.19 
SITE 20 UNDEVELOPED 6.20 4.80 1.40 

1210100047 11437W-11438W SECTIONC, 77/28&29, 73/38&39 OWNER'S ASSOC. 16.85 16.85 
PEDESTRIAN PATH Future>>> 3.60 12000 3 
SECTION B, BMP #1 1.80 1.80 
SECTION A, BMP #2 1.80 1.80 

BUFFERS & OPEN SPACE 21.25 14.55 6.70 
RESERVED FOR INTERCHANGE 16.30 16.30 

ROAD RIGHTS OF WAY SOUTH OF 1-64 * 9.28 140306 6.06 

AREA NORTH OF 1-64 OPEN BY LA GRANGE EXTENSION UNDEVELOPED 216.70 216.70 
ROAD RIGHTS OF WAY NORTH OF 1-64 4.00 141572 

I 
5861W-5863W SECTION A, NOS ICE TRACT I 62/94,95,96 18.98 1.33 17.65 

TOTALS TO DATE: 388.75 645441 35.22 
PERCENT IMPERVIOUS : 3.81% 
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REV-SLOPE STONEHQUSE AT WIWAMSBURG MASTER PLAN BY PHASE 

REVISED MASTER PLAN Willi 25% SLOPE 

----------------
1 

PAR 
# 

2 

LAND USE 

14 At- Single family l'llllid.-.tlal 
15 At- Single famBy l'llllid.-.tlal 
18 At- Single family l'llllida"'tiaa 
17 At- Single family l'llllida"'tiaa 
18 At- Single family residential 

22 A· Single famBy rasldantial 

28 A • Single family rasldantial 

29 A· Single family l'llllida"'tiaa 
31 A • Single family l'llllida"'tiaa 
32 A· Single family l'llllid.-.tlal 

3 4 5 
NET OV OENSTY # 
AREA OU/AC UNITS 

12.8 
78.3 

8.1 
12.9 

128.0 

33.4 
30.0 
45.0 
29.4 
84.1 

0.8 . 10.0 
1.8 138.0 
1.8 10.0 
1.1 14.0 
1.4 182 
1.8 60 

1.0 30 
2.9 130 
4.1 120 
2.2 210 

8 7 8 
SQ. FOOT IMPRV BUFFER 

X1,000 RATE AREA 

14% 

19% 
18'K. 

15'Kt 
17"lft 
19% 
15% 

25% 

31" 
21" 

45.1 
23.2 
11.11 
11.8 

122.8 
511.0 
22.7 
47.1 
<18.2 

147.8 

II 

ROAD 
AREA 

0.0 
3.7 
0.0 
0.0 
3.2 
0.0 
0.0 
1.0 
0.0 
5.0 

---------
10 11 12 13 

PATH WETLAND IMP NETJMP 
AREA AREA AREA SURFAC 

---------
0.0 
1.5 
0.0 
0.0 
1.3 

0.8 

0.8 .. 

2.2 
17.4 
1.2 
2.1 

25.3 
8.9 
4.7 

12.8 
9.8 

24.4 

-------~ 
SUbtallll A· SFR 

B • Multifamily l'llllidentiill 
7 B • Multifamily rasldantial 

21 B • Multifamily rasldantial 

30 B • Multifamily raslda"'tiaa 

SUbtallll B • MFR 

12 C/0 • Multifamily l'llllida"'tiaa 

SUbtallll 0 • MFR 

8 E • Conventicx1 c...tar 
10 E • Ccmmercil!ll · 
23 E • Ccmmarclel 
24 E • Ccmmarclel 
33 E • Comm..ciel 

Subtallll E • Comm. 

2 F/G·otll~ 

4 F/G- OlllceiSuain-. 
5 F/G • OlllcaiSusln-

1 9 G • otllce Park 
20 G • otllce Park 

28 G • Ofllce Park 
34 G • otllce Park 

35 F • Bulin- Park 
81 FIG/HI· R&D/BUSin-

SUbtallll F/GIH 

28 I· Municlpiii/Schacl 

38 I· Municipal u .. 

SUbtallll Public u .. 

21 J. Park 

2S J. Ccmmunity c...tar 
'Z1 J. Park 

8 
• 9 

13 

J • RecnallaitJGclf 

SUbtallll J • Rec. 

Tallll-inacres 

28.8 

15.2 
44.8 
29.1 

115.8 

9.11 

11.11 

8.8 
5.2 
3.8 
2.8 

83.7 

104.1 

14.7 
5.8 

52.9 
9.0 

17.8 
55.1 

28.5 
31.5 

42.9 

258.1 

21.0 

4.0 

25.0 

3.0 
12.2 
7.8 

242.2 
13.8 
8.3 
7.2 

1213.3 

2428.0 

8.0 
5.1 

3.3 
1.0 

12.1 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 

po4.0 

181 

78 
147 
30 

418.0 

120 

120 

0 250Rocms 
0 2S 
0 4 
0 8 

o.o 300 

0.0 

0 
0 
0 

0 

0 

0 

0 

0 
0 

0 

0 
0 

0 
0 
·o 
0 

-0 

0.0 

1440.0 

337.0 

808 

110 
1110 

400.0 
285.0 

260 

400 

2253.0 

25110.0 

1" 
86'Ko 

1" 
a 
1" 1" 
1" 

537.4 

10.0 
9.2 

39.2 
88.8 

1'0.2 

18.1 

18.1 

10.4 
2.5 
0.8 

. 2.2 

29.2 

12.11 

0.0 

0.0 
o.o 
0.0 

0.0 

0.0 

0.0 

0.8 
o.s 
2.3 
2.3 
0.0 

44.11: 5.9 

5.9 3.8 
2.1 3.0 

20.8 11.8 
11.2 3.3 
2.11 5.7 

88.4. 1.8 

32.2 0.0 
41.2 8.3 
33.1 0.0 

215.9 34.0 

114.0 
0.0 

114.0 

2.4 
8.11 
4.11 
O.o 
8.8 

. 0.0 

0.0 

2!.0 

0.0 
0.0 

0.0 

0.1 
0.0 
1.5 
0.0 
2.7 
0.0 
1.8. 

1018.5 58.7 

4.3 

0.0 

0.0 108.8 

12.2 
8.2 

12.0 
5.1 

10'lrt 

-------------
0.0 0,0 35.4 15'Kt 

0.1 5.2 18'K. 

-----------
0.1 

0.3 
0.2 
0.3 
0.3 
o.o 

0.0 5.2 

8.4 
4.0 
3.8 
3.3 

54.7 

18'K. 

-------------
1.1 

0.8 
0.8 
2.1 
0.7 
1.2 
o.a 
0.0 

1.3 
0.0. 

0.0 

12.2 
5.7 

41.2 
8.2 

. 15.5 
37.8 
18.8 
25.1 

28.2 

-------------
7.5 

O.o
o.o 

o.o 192.8 

12.7 
2.2 

37"lft 

-------------
0.0 

0.1 
0.0 

0.8 
0.0 
0.8 
o.s 
0.7 

0.0 14.11 

0.1 
8.0 
1.2 
4.8 
2.0 
0.2 
1.3 

·11" 

-------------
0.0 17.7 

-------------
15.5 18'K. 
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REV!>LOPE 

REVISED MASTER PLAN WITH~ SLOPE 

LAND DRAINING TO RICHARDSON'S MILL POND 

2 1 
PAR 

# LAND USE 

14 ~ Single family l"'lllidantlal 

15 ~Single fllmUy l"'lllidentilll. 

18 ~Single family l"'lllidantlal 

17 ~Single fllmHy l"'lllidantlal 

18 ~ Single family reeldantlal 

29 A - Single family l"'lllidential 

. 31 A - Single family l"'lllidentlal 

32A A- Single family l"'lllidanttaa 

Subtotal A- SFR 

.1 B- Multifllmily l"'lllidantlal 

7 B- MultlfamHy l"'lllidentlal 

Subtalal B • MFR 

12 C1D- Multifamily l"'lllidanttaa 

Subtalal D • MFR 

8 E- Ccnvanllon Cenfa' 
10 E- Commercillll 

24 e- Commadel 

Subtalal e- Ccmm. 

2 F/G·Offi~ 

4 F/G·Offi~ 

5 FIG· Office/BU8inaa 
28 G • 0111ce Park 
34 G • Office Park 
35 F- BusinesS Park 

Subtalal F/GIH 

.28 I·Municipai/SChOCII 

38 I· Ml.l1lcipel Use 

Subtalal Public Use 

21 ... ·Parle 
27 ..1-l'llrlc 

IS 

" 13 

... - Recraatlon/Galf 

Subtallll .. ··Rae. 

Subtallll -draining to R..M. Pand 
Total-

STONJ:HC?USE AT WILLIAMSBURG MASTER PLAN BY PHASE 

3 4 5 
# 

UNITS 

8 
SQ. FOOT 

X1,000 

NET DV DENSTY 

AREA DU/AC 

12.8 
78.3 

8.1 
12.11 

128.0 
45.0 

29.4 
57.0 

387.5 

28.8 

15.2 

42.0 

"-" 
"-" 
8.8 
5.2 

2.8 

18.8 

14.7 
5.8 

52.11 
55.1 
28.5 
3t.5 

188.3 

21.0 

4.0 

25.0 

3.0 
7.8 

242.2 

1S.S 
8.3 
7.2 

280.1 

1)29.8 

1780.1) 

0.8 10.0 

1.8 138.0 
1.8 10.0 
1.1 14.0 
1.4 182 

2.9 130 
4.1 120 
0.7 40 

8.0 
5.1 

12.1 

844.0 

181 
78 

238.0 

120 

120 

0.0 
o.o 
0.0 

0 250Rooms 

0.0 
0.0 
0.0 

0.0 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0 2S 
0 . 8 

o.o 

0 
0 
0 

0 

0.0 

0 
0 

0 

o-
0 
0 
0 
0 
0 

o.o 

1003.0 

33.0 

808 

400.0 
285.0 
.280 

1573.0 

1808.0 

7 8 " 
IMPRV BUFFER ROAD 
RATE AREA AREA 

"' "' 2% 

"' "' "' 

45.1 
23.2 

11.lil 
11.8 

122.8 
47.1 

48.2 
113.5 

10.0 
lil.2 

11i1.2 

18.1 

18.1 

10.4 
2.5 
2.2 

15.1 

5.lil 

2.1 
20.Iil 

88.4 
32.2 
41.2 

0.0 

3.7 
0.0 
0.0 

3.2 
1.0 
0.0 

3.0 

10.Iil 

o.o 
0.0 

0.0 

0.0 

0.0 

0.8 
o.s 
2.3 

3.8 

3.lil 
3.0 
lii.SI 

1.lil 
0.0 
8.3 

170.7 25.0 

114.0 

0.0 

114.0 

2.4 

4.lil 
0.0 
8.8 
0.0 
0.0 

14.1 

0.0 
0.0 

0.0 

0.1 

1.5 
0.0 

2.7 
0.0 

1.8 

772.8 45.4 

-----------
10 

PATH 
AREA 

11 
WEll.AND 

AREA 

12 13 

IMP NETIMP 

AREA SURFAC 
---------

0.0 
1.5 
0.0 
0.0 
1.3 
O.lil 

0.0 
0.8 

2.2 
17.4 

1.2 
2.1 

25.3 
12.8 
lil.8 

10.5. --------
0.0 
0.0 

o.o 81.o· 

12.2 
8.2 

---------
0.0 0.0 18.3 

0.1 ---_ __.;.. __ --
0.1 

o.3 
0.2 

o.3 

cio 5.2 

8.4 
4.0 

3.3 

18% 

---------
o.a 

0.8 
0.8 
2.1 

:o.8 
o.o 
1.3 

o.o 13.8 

12.2 
5.7 

41.2 

37.9 
18.8 
25.1 

-------------
5.8 

0.0 
. 0.0 

0.0 141.0 

12.7 
2.2 

-------------
0.0 

0.1 
0.8 

0.0 
-o.e 
o.s 
0.7 

0.0 14.9 

o.t 
1.2 

4.8 
2.0 
0.2 
1.3 

11" 

-------------
2.5 0.0 11.7 

13.3 0.0 283.8 t&% 
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REVS}-CPE 

DEVELOPMENT TOTALS 

A- Single family residential 

8- Multi family residential 

0 • MuiU family residential 

Taial Residential 

Racraaticn/COimlty Centw 
Pathway 

TOTAL RECREAllONAL 

TOTAL RESIDENTIALIRECREAllONAL 

E-Ccmm.cial 

G&FH-Oftl~ 

TOTAL COMMERCIAUOFFICE 

Public Use 

Roads 

TOTAL ROADS 

TOTAL oeva.oPMENT AREA 

STONEHOUSE ATWIWAMSBURG MASTER PLAN BY PHASE 

ACREAGE 

<168.0 
115.8 

9.9 

593.8 

282.3 
15.5 

307.8 

901.8 

104.1 

258.1 

382.2 

25.0 

58.7 

58.7 

1347.5 

UNITS SQ FOOT 

904 
418' 

120 

1440 

8 

2253 

02-May-85 
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; REVSLOPE STONE~SE ATWIWAMSBURG MASTER PIAN BY PHASE 

·• COWMN DESCRIPTIONS 

1 PARCB. 
2 !ANDUSE 
3 NET DEVELOPABLE AREA 
4 UNITS/NET DEVELOPABLE AREA 
5 NUMBER OF UNITS PER PARCB. 
8 IMPERVIOUS RATE (RPOD NUMBERS) 
9 BUFFER AREA 

10 ROADAREA 
11 PATHAREA 
12 WETl.ANOS 

13 (NET DEVElOPABLE AREA* IMPERVIOUS RATE)+ ((BUFFER+ WETLANDS)* 1") +(ROAD* 80%) +(PATH *33%) 
14 (NET DEVELOPABLE AREA* IMPERVIOUS RATE) + ((BUFFER+ WETLANDS)* 1%) + (ROAD* 80%) +(PATH* 33%) 

I (NET DEVELOPABLE AREA + BUFFER + ROAD + PATH + WETLANDS) 
15 COUNlY 
18 PHASE 7.0 

0 ABOVE OR BELOW IMPOUNDMENT 
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REV!?!-OPE STONetOUSE AT WILLIAMSBURG MASTER PLAN BY PHASE 02-May-95 

REVISED MASTER PLAN WITH 25"- SLOPE 

' LAND NOT DRAINING TO RICHARDSON'S MILL POND 

----
1 2 3 4 5 8 7 8 9 10 11 12 13 

·PAR NET DV DENSTY # SQ. FOOT IMPRV BUFFER ROAD PATH WETLAND IMP NET IMP 
# LAND USE AREA OU/AC UNITS X1,000 RATE AREA AREA AREA AREA AREA SURFAC 

------
22 A - Single family raaidential 33.4 1.8 80 1""- 59.0 o;o 8.9 8% 
28 A- Single family residential 30.0 1.0 30 15% 22.7 0.0 0.0 4.7 9% 

328 A - Single famBy residential 37.1 3.0 170 ~ 34.3 2.0 o.o 11.2 15% 

----
Subtollll A- SFR 100.5 280.0 118.0 2.0 0.0 0.0 22.8 10% 

21 B- MIAtifamily residential 44.8 3.3 147 215% 39.2 0.0 0.0 12.0 14% 
30 B- Mullifllrnily reaidenliaJ 29.1 1.0 30 15% 811.8 0.0 5.1 5% ----

Subtollll B- MFR 73.9 177.0 108.0 o.o 0.0. 0.0 17.1 9% 

23 e- eomm.aa~ 3.8 0.0 0 .. 85% 0.8 2.3 0.3 3.8 58% 
33 E- Commercial 83.7 0.0 0.0 300 ~ 29.2 0.0 0.0 54.7 48% 
81 F/GIH/- R&D/Buain- 42.9 0.0 0 400 85% 33.1 0.0 0.0 28.2 37% 

19 G • Oftlce Park 9.0 90 85% .9.2 3.3 0.7 8.2 37% 

20 G- Oftlce Park 1.7.9 0.0 0 190 85% 2.9 5.7 1.2 15.5 58% 

------
Subtl:llal F/GIH .157.1 0.0 984.0 75.0 11.3 2.2 0.0 110.4 ..S% 

25 J- Community Canter 12.2 0.0 0 85% 8.9 0.0 0.0 0.0 8.0 42% 

--- ------
Subtollll J - Rae. 12.2 0.0 8.9 0.0 0.0 0.0 8.0 42% 

------
Subtollllaraa nd draining 11:1 R. M. Pend 343.7 437.0 984.0 305.9 13.3 2.2 o.o 158.3 24% 

TaiBI._ e85.1 

Ovarail TaiBI 1273.3 1440.0 2590.0 1078.5 58.7 15.5 0.0 442.1 

------
Tallll-inacras 2428.0 
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REFLY TO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
NORFOLK DISTRICT, CORF'S OF ENGINEERS 

FORT NORFOLK, 803 FRONT STREET 

NORFOLK, VIRGINIA 2351D-1096 

August 18, 2000 

Southern Virginia Regulatory Section 
94-0816-16 (Bird Swamp, a tributary to Ware Creek) 
(L&M No. 1990140-000.04) 

Stonehouse, Inc. 
Mr. Steve Campitell 
9701 Mill Pond Run 
Toano, Virginia 23168 

Dear Mr. Campitell: 

( _,, 

AUG 2. 5 t·.\ 
. '· 

' ',,.;.• v'' 

This letter is in reference to Stonehouse Inc.'s request to impact 0.23 
acres of forested wetlands and 50 square feet of waters of the U.S. for the 
widening of Route 600 to facilitate development of a portion of the Stonehouse 
Commerce Park in James City County, Virginia. The proposed work is shown on 
the enclosed drawing entitled "Road Plan & Section, LaGrange Parkway 
Extension" dated May 22, 2000. In accordance with your request of May 24, 
2000, your Department of the Army Permit, issued on December 16, 1994, is 
hereby modified to allow for the proposed impacts to wetlands and waters of 
the United States. All other conditions of the original permit remain 
unchanged. Please be advised that all conditions of the original and modified 
Virginia Water Protection Permit become conditions of this authorization. 

The applicant proposes to create/enhance 10,192 square feet of wetlands 
as compensatory mitigation. The mitigation for the impacts associated with 
this permitted action and previous modifications to the permit will be 
completed at the Brookshire Road Site, which has been constructed. 

Enclosed is a "compliance certification" form, which must be signed and 
returned within 30 days of completion of the project, including any required 
mitigation. Your signature on this form certifies that you have completed the 
work in accordance with the terms and conditions of this permit. 

Please obtain all necessary State and Local authorizations for the 
proposed work. Should you need further assistance or have any questions, 
please contact Melissa Smith at (757) 441-7489. 

Sincerely, 

fl //: R ... H_a_r_o-::1-1-·~· f--::--z~=~c:::::~:::::::... 
Chief, 
Regulatory Sectio 
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I 
I James S. Gilmore, III 

Governor 

COMMONWEALTH of VIRGINIA 
DEPARTMENTOFENVIRONMENTALQUALITY Dennis H. Treacy 

Director 

I John Paul Woodley, Jr. 
Secretary of Natural Resources 

5636 Southern Boulevard 
Virginia Beach, VA 23462 

Tel# (757) 518-2000 
http://www.deq.state.va.us 

Francis L. Daniel 
Tidewater Regional Director 

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

Mr. Steve Campitell 
c/o John Lowenthal 
Langley and McDonald 
4029 Ironbound Road, Suite 100 
Williamsburg, Va. 23188 

FAX (757) 518-2003 
July 27, 2000 

RE: Minor Modification ofVWP Permit #94-0816: Stonehouse Development for 2000 

Dear Mr. Campitell 

We have received your request, dated May 23, 2000 to modify the above referenced permit. The requested 
modification involves widening a road crossing on the existing roadway for expansion of the Commerce Park. 

Approximately 0.12 acres of wetlands will be impacted. Stonehouse has agreed to provide approximately 
0.23 acres of forested wetland compensation for the above mentioned impacts. The mitigation will be completed at 
the Brookshire Road site in Westpoint, Virginia. 

Based on our review of your request, we have determined that the proposed activities will have minimal 
water quality impacts. Therefore, provided the conditions of the original permit are complied with, this letter for 
minor modification of Permit #94-0816 will serve as approval for the above mentioned activities. 

This does not relieve you from the responsibility of conducting the proposed activities in a manner to meet 
all the laws and regulations of the Commonwealth of Virginia, including the water quality standards, as may be 
applicable. Please note that all reports and notifications required in your original DEQ permit should be sent to the 
Tidewater Regional Office at the letterhead address. 

If you have any questions regarding this modification, please feel free to contact me at (757) 518-2160. 

Sincerely, 

Michelle . Fults 
Environmental Engineer 

cc: Virginia Marine Resources Commission 
Army Corps 
File 

'-W'::~--' . " I ,,.__,.,.., 

! r-· -- ··-··- --·-·-- - --- .... , 
' 

I U\ \ I JUL 2 8 2000 ; ' lli~J 
An Agency oft ~atwal ~es~ 

~ l 

l0i 
_J 
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I COMMONWEALTH of VIRGINIA 

H. Alexander Wise. Jr., Director · 
221 Governor Street 
Richmond, Virginia 23219 I Department of Historic Resources 

September 15, 1997 

I Robert P. Kerr 

I 
I 
I 
I 
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Senior Associate 
Langley and McDonald, P.C. 
5544 Greenwich Road 
Virginia Beach, Virginia 23462 

RE: Application No. 94-0816-16 (Frances Swamp, tributary to Ware Creek} 
Proposed Stonehouse Project 
James City and New Kent Counties, Virginia 
DHR File No. 93-2422-F 

Dear Mr. Kerr: 

Thank you for your letter of September 11, 1997 transmitting a copy of the final report of the 
Identification (Phase I) Survey entitled, A Phase I Archaeological Survey of the Proposed 
Stonehouse Development James City and New Kent Counties, Virginia. The report was prepared 
by Samuel G. Margolin and Robert R. Hunter, Jr.,· of the Virginia Archaeological Services. 

I am pleased to inform you that the document satisfactorily addresses the comments made in our 
letters of September 29, 1995 and June 12, 1997. The report will be a welcome addition to our 

·archives. 

Please do not hesitate to contact Ethel R. Eaton of our project review division at (804)786-6329,. 
should you have any questions. I would like to take this opportunity to express our appreciation 
for your cooperation and assistance throughout the Section 106 process. We look forward to 
working with you on future projects. · 

~4~or 
Division of Project Review 

c. Melissa Schaup, Corps of Engineers 
Department of Development Management, James City County 
Virginia Archaeological Services 

TELEPHONE: (804) 786-3143. TDD: (804) 786-1934 FAX: (804) 225-4261 
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Q..)}"ML 

~=========================~~· 
Langley and McDonald, P.C. 
Engineers 
Surveyors 
Planners 
Landscape Architects 
Environmental Consultants 

Mr. ·David H. Dutton, Director 
Division of Project Review 
Virginia Department of Historic Resources 
221 Govemer Street 
Richmond, VA 23219 

September 11, 1997 

GEORGE E. LANGLEY 
Consulant 

T. JOSEPH McDONALD 
1906-1982 

Re: Corrected, Final Submittal- Phase I Archaeological Survey of the Proposed Stonehouse 
Development, James City and New Kent Counties, Virginia, VDHR File 93-2422-F (L&M No. 
96-038-0342) . 

Dear Mr. Dutton: 

On May 13, 1997 Langley and McDonald submitted, on behalf of Stonehouse L.L.C., Stonehouse Inc. and 
Virginia Archaeological Services (VAS), the final report "A Phase I Archaeological Survey of the Proposed 
Stonehouse Development, James City and new Kent Counties, Virginia" (Volumes I and m prepared by VAS. 
Dr. Ethel Eaton of your staff reviewed the documents (two volumes) and notified us that the Survey was 
acceptable with one revision: the cover exhibits for each of the 11 study areas within Stonehouse needed to 
posses the VDHR site identification numbers (they only included VAS's internal tracking numbers). Dr. Eaton 
was kind enough to return her copy of the report to us so that we could revise the necessary exhibits and 
forward the corrected, final report to her. · 

By copy of this letter, we have provided Dr. Eaton with the corrected, final report .. We therefore request that 
VDHR provide us (on behalf of Stonehouse L.L.C. and Stonehouse Inc.) a letter confirming that the Phase I 
Survey has been formally accepted as complete. 

We have enjoyed working with you and Dr. Eaton on this project and have appreciated your office's 
responsiveness and cooperation. We believe that these initial Studies will benefit both VDHR and Stonehouse 
during future endeavors to protect and record these unique cultural resoll!ces. 

Sincerely, 

G;J,YC::NALD, P.C. · 
Robert P. Kerr, R.E;P~, P.W. S. 
Senior Associate 

cc: Dr. Ethel R. Eaton, Archaeologist, VDHR Division of Project Review w/ revised fmal survey 
Mr. James D. Franklin, Stonehouse L.L.C. 
Mr. Sam Margolin, Hunter-Margolin Antiques 

MAIN OFFICE 
5544 Greenwich Road 
Virginia Beach, VA 23462 
(757) 473-2000 
FAX: (757) 497-7933 

201 Packets Court 
Williamsburg, VA 23185 

(757) 253-2975 
FAX: (757) 229-0049 

WC068_LAGRANGE_PARKWAY_EXTENSION - 216



.. I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
-I 
I 
I 
I 
I 
I 

JML 

~========r~==============~===========-F=1==1 
Langley and McDonald, P.C. 
Engineers 
Surveyors 
Planners 
Landscape Architects 
Environmental Consultants 

Mr. David H. Dutton, Director 
Division of Project Review 
Virginia Department of Historic Resources 
221 Govemer Street 
Richmond, VA 23219 

Transmitted via Overnight Mail 

May 13,.1997 

GEORGE E. LANGLEY 
Consultant 

T. JOSEPH McOONALO 
1906-1982 

Re: Final Submittal, Phase I Archaeological Survey of the Proposed Stonehouse Development, 
James City and New Kent Counties, Virginia, DHR File 93-2422-F (L&M No. 96-038-0142) 

Dear Mr. Dutton: 

On behalf of Stonehouse L.L. C., and Virginia Archaeological Services, Langley and McDonald is 
pleased to submit "A Phase I Archaeological Survey of the Proposed Stonehouse Development, James 
City and new Kent Counties, Virginia" (Volumes I and II) prepared by VAS. Volume I of the report 
(provided on acid free paper) is the revised report text and 8-112"xl1" exhibits. Volume ll is new and 
provides your Division with archaeological information on large-size (nine square foot) exhibits at 
1 ":400' scale, as requested. 

On September 29, 1995 you provided a letter to Mr. R Harold Jones of the U.S. Army Corps of 
Engineers (enclosed in Volume I, Appendix D) stating that the Phase I report "successfully meets the. 
federal standards ... and our Departments Guidelines ... (1992)." In this letter you also confirmed that 
"it is our opinion that issuance of United States Army Co:i:ps of Engineers (Corps) permits for the 
proposed project will have no adverse effect on properties listed or eligible for listing on the National 
Register ... " provided certain conditions were met. You also requested ''that minor technical points 
discussed in our attached memo· be addressed in the final report." The balance of this letter summarizes 
the revisions your office requested and the methods employed to respond to your requests: 

Summarized below are your offices requested revisions and the response provided by VAS: 

• The sites determined by VDHR to be eligible for listing are: 44JC832, 44JC276, 44JC425, 
44JC278, 44JC279, 44JC839, 44JC282 (VAS number JCS-1), 44JC821, 44NK195, 44NK196, 
44NK197, 44NK143, 44NK198, while 44JC77 is already listed (Stonehouse archaeological site). 
VAS has made the necessary revisions throughout the text of Volume I, including the summary 
table on pages 74 and 75 and on all figures, including those of Volume ll. 

MAIN OFFICE 
5544 Greenwich Road 
Virginia Beach, VA 23462 
(757) 473-2000 
FAX: (757) 497-7933 

201 Packets Court 
Williamsburg, VA 23185 

(757) 253-2975 
FAX: (757) 229-0049 
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Langley and McDonald 

Mr. David H. Dutton 
Virginia Department of Historic Resources 

May 13, 1997 
Page2 

• All figures depicting the archaeological survey areas were revised to ensure that each site was 
clearly referenced by the state inventory number. This revision has been made on all exhibits 
where applicable. 

• Figures for the: Resource Probability Models~ (13-15), the Previously Documented Archaeological 
Sites in the Project Vicinity (16-18) and the Sites Located During the 1988 Survey (20-22) were to 
be reproduced using a method which results in sharper contrast. This request and consultation with 
Dr. Eaton resulted in the preparation of Volume II which includes nine sheets each nine square feet 
in size (scale of 1 ":400'). We are confident that these exhibits provide sufficient detail of site 
topography and archaeological data since this is the scale used for land planning work when 
evaluating the entire Stonehouse property. Based on the method of reproduction, however, you will 
find that the reduced scale exhibits found throughout the report (figures 13-18 and 20-22) are now 
black and white. This method of reproduction allows us to make additional large-scale copies upon 
request. 

Based on conversations with Dr. Ethel Eaton, summarized in our letter of August 13, 1996 (enclosed· 
in Appendix D), we have revised the Table of Site Recommendations By Resource Type to reflect the 
eligibility determinations provided in your September 29, 1995 and October23, 1995letters. 

We appreciate your Division's review of these few minor revisions and look forward to receiving your 
Division's letter confirming that the Phase! report is complete. Please contact me at (757) 473-2000 
should you or Dr. Eaton wish to discuss this matter further. 

Sincerely, 

LANGLEY AND McDONALD, P.C. 

~.kP.W.S. 
Senior Associate 

enclosures: Volumes I and II of the Phase I Report, acid free bond paper 

cc: Dr. Ethel R Eaton~ Archaeologist, VDHR Division of Project Review w/o enclosure 
Mr. James D. Franklin, Stonehouse L.L.C. w/o enclosure 
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Larry S. Barry. P.E.. President 
Norman H. Mason. L.S .. Vice Pres. 
Vaughn B. Rinner. C.l.A. 
Kenneth A. Dierks 
Robert P. Kerr. R.E.P.. P.\XI.S. 

February 5, 2001 

Mr. Scott Thomas, P. E. 
Environmental Engineer 
James City County 
P.O. Box 8784 
Williamsburg, VA 23187-8784 

Re: Stonehouse Commerce Park 
LaGrange Parkway Extension 
SP-82-00 

LANDMARK 
DESIGN GROUP 

LandMark Design Group # 1990140-000.11 

Dear Scott: 

Clayton E. Massey. P.E. 
Charles R. Orsborne. L.S. 
Stephen A. Romeo. L.S. 
Mark W Strickland. P.E. 

A. Gary Webb, P.E. 

I appreciate your willingness to meet with me to discuss the application of the Chesapeake Bay 
Protection Ordinance with regard to the La Grange Parkway Extension plans now under review. 
Enclosed are two spreadsheets summarizing the impervious area in relation to other land of the 
developer. Table One is an assessment of the paved area at completion of the presently proposed 
work in relation to land identified on existing plats as reserved for or associated with road 
construction. Without including similar open space granted to the Owner's Association, the percent 
impervious at 8.95% is below the 10% allowed by the ordinance. 

Table Two is an inventory of the Commerce Park development to date. Presently it contains 228 
acres of which 78.5 acres drain to the Richardson Mill Pond watershed. The remaining 149 acres 
drain to French Swamp. Seven sites comprising 44.1 acres are served by two existing 10 Point 
BMP's. We have estimated that there are an additional 220 acres that would be opened for 
development by the currently proposed extension. This gives a percent impervious within the French 
Swamp watershed of less than 4%. 

Also enclosed are a copy of the Drainage Master Plan as revised in 1998 and a copy of the letter 
dated May 3, 1995 which outlines the approach to water quality planning being followed by the 
Stonehouse Development. 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
4029 Ironbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 lmdg@Iandmarkdgwb.com 
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Mr. Scott Thomas, P. E. 
James City County 

February 5, 2001 
Page 2 

I hope you find this helpful and will agree with our conclusion that structural BMP's are not 
necessary at this point. We fully expect to include such protections with the individual sites as they 
are developed. 

Very truly yours, 

RSP/cjp 

Enclosure 

Cc: Steve Campi tell 
File 1990140-000.11 

LANDMARK 
DESIGN GROUP 
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Consullant 
Engineers 
Surveyors 
Planners 
Landscape Architects 
Environmental Consultants 

Mr. Wayland N. Bass 
County Engineer 
Department of Development Management. 
P.O. box 8784 
Williamsburg, VA 23187-8784 

May 3,' 1995 

T. JOSCPH McOONALO 
1906-1982 

Re: Stonehouse Chesapeake Bay Preservation 
Ordinance Compliance 

This letter is written as a review of our discussion of May 2, 1995. That discussion focussed 

·. on th~ CJt~peake Bay Ordinance ~mpliance for Stonehouse. Our specific focus was the involvement 
.· ·~.. I 

ofRichard's)fill Pond as a· major:BMP facility. Essentially, we are proposing ~fRichardson's Mill 
------···-·-; , \ ---~· .. .. . 

Pond be accepted as the BMP ·facility for water quality purposes under the ChesaPeake Bay 

Preservation Ordinance. ·n is proposed thaf(_ :Ri~iiaraS@ Mill Pond serve ~s fqnc1;ion for an ~ 
shown on the accompanying drawing as Development Area One. Development Area One includes all 
of the Phase I area of Stonehouse plus portions of Phase II and commercial development areas of 

Phases ill-:-V. The drawing -also shows the areas of Development Area One from which nlnoff flows 

to Richardsori'.s Mill Pond and the areas that do not flow tp Richardson's Mill Pond. 
'•, ~ 

Accompanying this letter is a development su~ of. Stonehouse Development Area One 

showing land use areas and densities along with assumed impervious areas. The tabulationS key to the 
. I 

. parcel numbers shown on the Master Plan. The first tabulation is as summary of the entire area; the 

· following two pages summarize the areas flowing to Richardso~ Pond and the areas that do not. 
~--------~ . ',\ . 

The buffer areas included on these romputations are areas of is% plus slopes ~d wetland areas that 

would have .been included in the reservoir had the rese~oir been. constructed. As you can. see from 

the accompanying calculations, the overall impervious rate is determined· to be 18%. The impervious 

rate is significant because it is the determining factor in s~e volume required to meet certain BMP 
-~int designations. . · 

MAIN OFFICE 

5544 Greenwich Road 
Virginia Beach, VA 23462 ·. 
(804) 473-2000 
FAX: (804) 497-7933 

201 Packets Court 
WDiiamsburg. VA 23185 

(804) 253-2975 
FAX: (804) 229~0049 
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Mr. Wayland N. Bass 
County Engineer 

Langley and McDonald 

Department of Development Management 
P .0. box 8784 
Williamsburg, VA 

May 3, 1995 

Page2 

Also accompanying this letter are several sheets of computations. These sheets of computations 
. . 

include the three step 10 point system worksheet and calculations of volume and storage for 

Richardsonf~ Mill Pond. The 10 point system worksheets indicate that a total of 10 points are·derived 
I I· . . 

considering that approximately 144 acres drain through already accepted 11 point BMP's before they 

actually drain into Richardson7S Mill Pond. You will note that based on our discussions, no series 

computations have been utilized. Th~ areas draining to these 11 point BMPs are assigned only the 11 

points and no credit is taken for the series impact of additional treatment in Richardson~$ Mill Pond. 

The remaining acreage of 1,604 acres within Stonehouse that drains to Richardson~$ Mill Pond is 
shown as being treated by an 8 point BMP (Richardson's Mill Pond). 

The available storage volume:of 5,662,800 cubic feet in Richardson's Mill Pond is shown on 

the accompanying calculations. Asstiming20% impervious surface levels in Stonehouse, w~ch is in 

excess of that anticipated, and 5% impervious· for areas outside of Stonehouse which also drain to the 

pond, the calculations show that the volume of the pond is actually in excess of that reqUired for a 9 

point BMP. As we discussed in our May 2 meeting, the areas outside Stonehouse, some of which 

are in New Kent County, ac~y haVq( virtually no impervious surface on them. 

·Our conclusion in going through these calculations iS that Richardson~ Mill Pond provides a 

BMP that is· adequate to serve the Chesapeake Bay requirements of all of Development Area One. 

There would be no need for additional water. quality BMPs in this area. It is recogniz~ that water 

quantity (flow attenuation) BMPs will be required. · These will be addressed in the development plans 

a8 they are produced. 

We also ~ussed Stonehouse~s concern ·with encumbering land with ilatural open space 

easements in the early stages of the development. James City CountY's computational system does not 
require structural. BMPs until an impervious rate of over ·1 Q% QCCUrS. ·It can be seen from the 

accompanying calculations and the acreage of buffer area thatsubstaritial deVelop~ent cin occur prior 
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Mr. Wayland N. Bass 
County Engineer 

Langley and McDonald 

Department of Development Management 
P.O. box 8784 
Williamsburg, VA 

May 3, 1995 

Page3 

to reaching an impervious rate of 10% in Development Area One. We are requesting that no open 

space easements be required until an impervious rate in excess of 10% is achieved in Development 

Area One. At that time, Stonehouse would expect to provide required open space ease~ents for areas 

that have been developed to that point. These open space easements would be of an acreage necessary 

to meet the 10 point requirements of land developed to the point where such easements are required1 

that being the time when an impervious: rate over 10% occurs .. 

We plan to provide a running account of the impervious rate with the submittal of ,each 

development plan within Development Area One. That impervious rate would be based upon the total 
area of Development Area One. It is shown in the 10 point sySteJI?. worksheet that a total of 984 acres 
of undisturbed naturalopen space woulq be necessary to achieve the 10 points over the total of2,426 

acres if the BMP credit for Richclrdson)$ Mill Pond were only 8 points. In actuality, the BMP ~edit 
for the pond will be greater than this. r Net developable area within Development Area One is 1,347 

acres. · With our conservative 8 point BMP calculations, for every acre of development within 
Development Area One an area of . 7 acres undisturbed natural open space is required. At such time 

as the 10% impervious rate occ~, we would expect to calculate the acreage of open ease~ent 

requlred by a ratio of net developable area to reqUired opeD; space according to 10 point calculations 
reflecting impervious surface and agreed-upon Richardson's 'Mill Pond BMP point values. · 

Please review this letter and the accompanying draWing and calculations. We would appreciate 

your approval of our two requests which are again· stated as follows: 

1. That Richardso~"'s Mill Pond be accepted as the Chesapeake Bay BMP for all·ofDevelop~ent 
Area One,· b~ upon the accompanying calculations. · 

2. That recordation of undisturbed natural space easements. be _delayed· until such time as an 

impervious ra~ of 10% is achieVed in Development Area One~ At' tha.t ~e, open space 
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Mr. Wayland N. Bass 
County Engineer 

Langley and McDonald 

Department of Development Management 
P.O. box 8784 
Williamsburg, VA 

May 3, 1995 

Page4 

easements would be required based upc)n an established ratio for all areas developed to the 
point of reaching a 10% impervious rate, and for additional development as it occurs. 

The time which you and Parryl spent in reviewing this with us on May 2 and the· additional 
time which we know will be required to review this transmittal is very much appreciated. We believe 
that this presents a very realistic and practi(!al approach to water quality planning for the Stonehouse 
development, and your efforts in working .with. Stonehouse Inc. are appreciated. 

NHMIVBR/amh 
Enclosures 
cc: Jim Franklin w/enclosures 

\ 

Very truly yorirs, 
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February 16, 2004 

Scott Thomas, P .E. 
Environmental Division 
James City County 
P.O. Box 8784 
Williamsburg, VA 23187-8784 

Re: Construction Certification 

LANDMARK 
DESIGN GROUP 

BMP Facilities - La Grange Parkway Extension 
Case No. SP-82-00 
BMPWC068 

Dear Scott: 

W C 06i;" 51'-32-oo 

The subject stormwater management Facility is shown on Sheet C-5 of the construction documents 
entitled "La Grange Parkway Extension at Commerce Park for Stonehouse, Inc.". I monitored the 
construction on a periodic basis during the progress of the work. 

I hereby certify to the best of my knowledge and belief the subject Stormwater Management Facility was 
constructed in accordance with the provisions ofthe approved design plan, specifications and stormwater 
management plan without exceptions. 

Very truly yours, 

roup, Inc. 

RSP/tmp 

Copy: Mr. Steve Campitell 
File 1990140-000.39 

Virginia Registered Professional Engineer 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Scientists 

4029 Ironbound Road, Suite I 00, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 lmdg@landmarkdg.com 
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LANDMARK 
DESIG:\ GROUP 

TRANSMITTAL 

To: 

Company: 

From: 

Date: 

Scott Thomas, P.E. 

Environmental Division 
James City County 

Richard S. Phillips, P.E. 

03/04/04 

Subject: La Grange Parkway Extension at Commerce Park 
Attenuation Basin No. 1 

LMDG Job No.: 1990 140-000.39 

Attached please find: 
D Prints 
D Plans 
D Specifications 
D Drawings 
D Report 
D Letter 
D 

c opies D ate 

1 03/03/04 

1 Rev. 2/25/04 

Notes: 

Copies 
1. Fife: 1990 140-000.39 
2. Steve Campitell. P.E. 

Draw1ng 

N/A 

1 of 1 

N 

3. -----------------------------
4. -----------------------------

**Acknowledgment by Recipient: 

0. 

Transmitted as checked below: 
[gl For your use 
D As requested 
D For review and comment 
D For approval 
D Approved 
D 

Descnpt1on 

Stormwater ManagementjBMP Facilities Record 
Drawing and Construction Certification Form 

Drawing from Draper Aden Associates 
Map showing Asbuilt Conditions 
Stormwater Attenuation Basin #I 

Enclosures 
[gl 
[gl 
D 
D 

Name 

LandMark Design Group, Inc. 

By: T. Penci 

Date 

Engineers • Planners • Surveyors + Landscape Architects • Environmental Scientists 
4029 Ironbound Road, Suite I 00, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 lmdg@fandmarkdg.com 
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DEVELOPMENT MANAGEMENT 
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 

ConE CoMPUANCE 

(757) 253-6626 
codecomp@james-city.va.us 

Mr. Steve Campitell 
P.O. Box 311 
West Point, VA 23181 

ENviRONMENTAL DMSION 

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

Re: Lagrange Parkway BMP As-Builts 
County Plan No. SP-82-00 
County BMP ID Code: WC 068 

Dear Mr. Campitell: 

PLANNING 

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

May4, 2004 

CouNTY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 253-2620 

The Environmental Division has reviewed the record drawing and construction 
certification information as submitted to our office for the BMP at the above referenced project. 
The record drawing provides as-built information for the dry pond BMP located at station 41 +00 
left on LaGrange Parkway. 

Based on our review of the project and a concurrent field inspection performed on April 
30111 2004, the following items must be addressed prior to release of the developer's surety 
instrument for the drainage and stormwater management facilities and proceeding with closing out 
the project: 

Construction Certification: 

1. The Construction Certification dated March 3rd, 2004 is satisfactory for the above 
mentioned facility. 

Record Drawing: 

2. The Record Drawing dated February 3rd, 2004 is satisfactory for the above mentioned 
facility. 

Construction-Related: 

3. The outfall into the BMP is in need of repair as major erosion has occurred, undermining 
the outlet protection and causing the formation of a 3' deep, 2' wide, and 25' long 
channel. Items required for repair include, but are not limited to, filter fabric beneath the 
outlet protection, rip rap replacement, replacement of the underlying soils, and removal of 
sediment deposition within the BMP resulting from said erosion. 
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4. Approximately 6" of sediment is required for removal from within the existing wing walls 
associated with the inlet side of the 48" culvert. Though this sediment may or may not be 
directly associated with the constrUction of the BMP, it is directly associated with 
functionality of the system in its entirety. 

5. The gravel at the inlet of the low flow orifice requires removal. The stone in its current 
location will promote debris to collect in that location eventually clogging the inlet. 

Once this work has been satisfactorily completed, contact our office so that a reinspection 
of the facility may be performed. It is then that the final release of surety and/or closing out the 
project may be performed. After the above items are adequately addressed, one reproducible and 
one blue/black line set of the record drawings must be submitted to the Environmental Division 
per county requirements. 

If you have any further comments or questions, please feel free to contact me at 757-253-
6702, or the assigned Environmental Division inspector Jim Rudnicky (757-259-4026). 

Sincerely, 

~_;--

WAC/wac 

cc: Scott J. Thomas, JCC Environmental Division 

William A. Cain 
Civil Engineer 
Environmental Division 

Jim Rudnicky, JCC Environmental Division Inspector 

G:\AsBuilts\SP0602. YC034 
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LANDMARK 
TRANSMITTAL 

To: Darryl Cook 

Company: JCC Environmental 

From: Peter Farrell 

Date: 12-10-02 

Subject: Lagrange Parkway Extension 

LMDG job No.: 

Attached please find: 
X Prints 
D Plans 
D Specifications 
D Drawings 
D Report 
x Letter 
D 

c op1es D ate 
1 12-10-02 

Notes: Darryl, 

D rawmg N 0. 

13884W 

Transmitted as checked below: 
x For your use 
D As requested 
D For review and comment 
D For approval 
D Approved 
D 

Descnpt1on 
Sheet R-2 of VDOT Record Drawings 

I am sending this to you upon the request of Cheryl Chance at VDOT. 
It is part of the requirements for street acceptance. 
Thanks, 
PF 
Copies 
1. File: 
2. 
3. 

Enclosures 
x LandMark Design Group, Inc. 
D 
D 

Engineers • Planners • Surveyors • Landscape Architects • Environmental 
Scientists 

40291ronbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 
lmdg@landmarkdg.com 
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Larry S. Barry. P.E.. President 
Norman H. Mason. L.S., VP 
Vaughn B. Rinner. C.L.A. 
Elizabeth J. Anderson. P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E.P., P.W.S. 
Clayton E. Massey. P.E. 

December 11, 2002 

Ms. Cheryl D. Chance 
Commonwealth of Virginia 
Department of Transportation 
4451 Ironbound Road 
Williamsburg, VA 23188 

Dear Ms. Chance: 

LANDMARK 
DESIGN GROUP 

Charles R. Orsborne. L.S. 
Stephen A. Romeo. L.S. 

Kenneth E. Rodman. Jr., P.E. 
Mark \XI. Strickland, P.E. 

William R. Turner. Jr., A.I.C.P. 
A. Gary Webb, P.E. 

This letter is to serve as verification for the mileage ties as shown on sheet R-2 ofthe VDOT 
record drawings attached. These mileage ties were measured along the centerline, using the 
design drawings and/or the "as-built" survey data 

Sincerely, 

LandMark Design Group, Inc. 

Peter Farrell, L.S. 
Director of Surveys 
Associate 

Attachment 

Copy: Darryl Cook, ICC-Environmental 
File 1990140-000.33 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Scientists 

4029 Ironbound Road, Suite 1 00, Williamsburg, VA 23188 (7571 253-2975 FAX: (7571 229-Q049 lmdg@landmarkdgwb.com 
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James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

County BMP ID Code (if known): \Je.<?b£3 
Name of Facility: } At,IJ.Af.J(7fi ~ B\t[ 

Location: ~Lk:u.G= CaJ,M~~ fJ&t.: 
Name of Owner: ~<;;C. 1 \ J.\C,. 
Name of Inspector: "J!;?.liJ..... Cl1&f 
Type of Facility: {Al>-( faiJ:z 

BMP No.: _1....._-"'of"------ Date: --------

Weather Conditions: ~l.elJrll ~$~ 9J D Type: ell Final Inspection 0 County BMP Inspection Program 0 Owner Inspection 

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column. 

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required. 
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP. 
Urgent -The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility. 

Provide an explanation and details in the comment column, if routine or urgent are marked. 

Facility Item O.K. Routine Urgent Comments 

Embankments and Side Slopes: 

Grass Height 0 (L-. AIM ..:"'.?fA,Jp 

Vegetation Condition o~. 

Tree Growth c? e. ~ ~J ~. ozltrAU 10 J?iU~ 

Erosion 0 ¥-
Trash & Debris ().it-. MA·;;.J.c;fl ~ J.JUI 

Seepage v,.f-1 
Fencing or Benches 1$ 
Interior Landscaping/Planted Areas: ~None 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 

Vegetated Conditions 

Trash & Debris 

Floating Material 

Erosion 

Sediment 

Dead Plant 

Aesthetics 

Other 

Notes: &a ~~ e/~14/1- ~ ~ 9:M-t.Jf) .,c.,_ 

Page 1 of3 
WC068_LAGRANGE_PARKWAY_EXTENSION - 231



Facility Item O.K. Routine Urgent Comments 

"'ater Pools: 0 Permanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) ,None, Dry (Detention Basin) 

Shoreline Erosion 11~ ~ ~JF/.:::1&" <;;~ <l~cF ~L 
Algae 6 ~. 

Trash & Debris (:u 1'=-' 

Sediment 0 £., 

Aesthetics CJ,~ I 

Other ~ 
r 

Inflows (Describe Types/Locations): 

Condition of Structure 2.4 II )J/ P:S _, 

Erosion lt:bd~JL 3 ' Ol3l!;rJ (iP ? A 
1 ~ i'rrn~ uul.r A 1.-J<-

Trash and Debris (),/~. 

Sediment ._-- u___, Jtilbr .a.--.n.-_~ 7- 11 

Outlet Protection 0 ,/C, /_fftAa; Ad'¥1rlJ ...:f/1_ -tl 

Other 

Principal Flow Control Structure- Riser, Intake, etc. (Describe Type): 48'' f-U11.- IV I 4 'X I , lt/VTZ!I. 7'~1!P:t? 
Condition of Structure 0,)!.' t.dt-/zJ-J? ~ p ~·~1) ~~~C¥./f"{(. 1f 

. 
Corrosion .c"ll...i.l.....r lk1t( D111e... 

Trash and Debris blk..-
Sediment id.~. :!!l!!!r_ 
Vegetation I/') Y- /~a- 't.~ ~~ 

Other ~If ~- .. 5"1 

Principal Outlet Structure - Barrel, Conduit, etc. : ~4 " f..q:J iZ:> Jt.Jw:T ~.· 

Condition of Structure b, lt-. 

Settlement (?.~. 

Trash & Debris ~.I&. 

Erosion/Sediment (!), L-. 

Outlet Protection ~ JL. 
Other lt9, Jl,, 
Emergency Spillway (Overflow): 

Vegetation (J Itt:- i 

Lining 1~. J<h t..;,dp/Jh /YJJI<r & Jth~t-t..CJP 
Erosion V·"-, I~S Afrn- IAC..I'ft) ~ 

~ 
Trash & Debris ~ .. £-. 
Other 

Notes:0<£'ELS'ntL 8m .. t'E"'U ,, \let.>. 

Page 2 of3 
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Facility Item I O.K. I Routine Urgent Comments 

Nuisance Type Conditions: 

Mosquito Breeding 

Animal Burrows 

Graffiti 

Other (),~?--: 
Surrounding Perimeter Conditions: 

Land Uses 

Vegetation 

Trash & Debris 

Aesthetics ~ 

Access /Maintenance 

0.~ Roads or Paths 

Other 

Remarks: - ,.11../~ .;;6 /{[5714th(;T 4fi/Ay. /.)~ ~~PP~~;;>H ~.n-J/,Al W/.lt16i~S @,. 

;1ilf~ 1~ ''ttf. 
-1<011ol!b ~1-ic 17~ /b€nl~!:> {b:.v.-1<;::.~ ~Ftc& l~tG/ 

--~ ~mMeiJ./r- rf?t)7Jf ttJifJ)/I,j !3JM/l )WI? :l?f?fr;Jifi= t::t(JZLT ~7~;d' 

ar /iiJ!iiil'9 ...-q n::AU- i'J I J1# IJ ~P. 

Overall Environmental Division Internal Rating: t 

Stgnatu~ _...---· 
Date: It flZIL ~ . ~f , 7 

Title: fli//JL eu#dfcz:dL, 

SWMProg\BMP\ColnspProg\InspF orrns\DetRet. wpd 

Page 3 of 3 
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Date Record Created: WS_BMPNO: 
Print Form MAINTENANCE PLAN 

Created By: 

1 
___ ___;, ____________ _, SITE AREA acre 

WATERSHED 

BMP IDNO 

PLAN NO 

TAX PARCEL 

PIN NO 

CONSTRUCTION DATE 

PROJECT NAME 

we 

068 

SP-82-00 

(06-4)(1-1) 

LaGrange Parkway 

PRINTED ON: 
Friday, March 12, 2010 

4:42:58 PM 

FACILITY LOCATION 9770 Six Mt. Zion Rd Station 41+00 

CITY-5TATE JCC, VA 

CURRENT OWNER 

OWNER ADDRESS 

OWNER ADDRESS 2 

Get Last BMP No 

Stonehouse Inc. (Contact was Steve Campitell) 

P.O. box 311 

Return to Menu 

LAND USE 

old BMPTYP 

JCCBMPCODE 

POINT VALUE 

SVC DRAIN AREA acres 

SERVICE AREA DESCRI 

IMPERV AREA acres 

RECVSTREAM 

EXT DET -WQ-CTRL 

WTR QUAL VOL acre·ft 

CHAN PROT CTRL 

CHAN PROT VOL acre-ft 

SW/FLOOD CONTROL 

GEOTECH REPORT 

Additional Comments: 

No CTRL STRUC DESC Precallicon · 

CTRL STRUC SIZE inches 48 

Industrial 

Dry Pond 

OTL T BARRL DESC 

OTL T BARRL SIZE Inch 

F2 Dry E[)with foreb~y . 

8.29 

CN=70 

0.00 

No 

No 

No 

No 

EMERG SPILLWAY 

DESIGN HW ELEV 

PERM POOL ELEV 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

RECDRAWING 

CONSTR CERTIF 

LAST INSP DATE 

INTERNAL RATING 

MISC/COMMENTS 

Class Ill RC 

24. 

No 

56.40 

N/A 

Yes 

Yes 

7.76 

11.19 

Inspected by: 
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CERTIFICATE OF SOURCE OF TITLE: 

THE PROPERTY SHOWN ON THIS PLAT WAS CONVEYED BY STONEHOUSE, 
INC. TO STONEHOUSE AT WILLIAMSBURG, LLC BY DEED DATED 12/11/02 
AND RECORDED IN THE OFFICE OF THE CLERK OF THE CIRCUIT COURT 
OF THE COUNTY OF JAMES CITY AS INSTRUMENT NO. 020030024. 

OWNER'S CERTIFICATE: 

THE SUBDIVISION OF LAND SHOWN ON THIS PLAT IS WITH THE FREE 
CONSENT AND IN ACCORDANCE WITH THE DESIRE OF THE 
UNDERSIGNED OWNERS, PROPRIETORS, AND/OR TRUSTEES. 

OWNER: STONEHOUSE AT WILLIAMSBURG, LLC.: 

KENNETH G. MCDERMOTT, MANAGER 
----------~-------------------------------------

CERTIFICATE OF NOTARIZATION: 

STATE OF _iul~.LM-~------ . 
~/COUNTYnOF~-~~--~--------------A-NOTARY I, ________ f'_a:;lzj,J....ULZ.J11. __ L!~.U ________________ _ 

PUBLIC IN AND FOR THE CITY /COUNTY AND STATE AFORESAID, DO 
HEREBY CERTIFY THAT THE PERSONS WHOSE NAMES ARE SIGNED 
TO THE FOREGOING WRITING HAVE ACKNOWLEDGED THE SAME BEFORE ME 
IN THE CITY /COUNTY AFORESAID, GIVEN UNDER MY NAME THIS ._?:_t3_:f!:: __ _ 
~~~~===·-=~~3. MY COMMIS~ION EXPIRES 

--------~~-ti~~-~-------------------
(SIGNATURE) 

SURVEYOR'S CERTIFICATE: 

I HEREBY CERTIFY THAT TO THE BEST OF MY KNOWLEDGE 
OR BELIEF, THIS PLAT COMPLIES WITH ALL OF THE 
REQUIREMENTS OF THE BOARD OF SUPERVISORS AND 
ORDINANCES OF THE COUNTY OF JAMES CITY, VIRGINIA, 
REGARDING THE PLATTING OF SUBDIVISIONS WITHIN THE 

:~;;6-=~~-------f_~-----------
DATE PETER FARRELL, LS NO. 002036 

CERTIFICATE OF APPROVAL: 

THIS SUBDIVISION IS APPROVED BY THE UNDERSIGNED IN ACCORDANCE 
WITH EXISTING SUBDIVISION REGULATIONS AND MAY BE ADMITTED TO 
RECORD. 

_L-~~6:~2___ _ ~ 
DA{f~ 1-!::.: VIRGINIA DEPARTMENT OF TRANSPORTATiON 

STATE OF VIRGINIA. COUNTY OF JAMES CITY: 

IN THE CLERK'S OFFICE OF THE CIRCUIT COURT THE PLAT SHOWN HEREON 
WAS PRESENTED AND ADMITTED TO RECORD THIS-----------------
DAY OiF ----------------·--------------------------------
AS THIE LAW DIRECTS. 

TESTE: ---------------------------• CLERK 

PLAT BOOK ------------- PAGE ____________ _ 

NOTES: 

1. THIS PROPERTY IS JAMES CITY COUNTY TAX PARCEL 
0640100001 

2. TAX PARCEL 06401 00001 APPEARS TO LIE 
WITHIN FLOOD ZONE X, ZONE X (SHADED), ZONE A 
AND AE, ACCORDING TO FEDERAL EMERGENCY 
MANAGEMENT AGENCY-NATIONAL FLOOD INSURANCE 
PROGRAM COMMUNITY PANEL NO. 510201 0010 B, 
DATED FEB. 6, 1991. THE PORTION OF THIS TAX 
PARCEL SHOWN ON THIS PLAT APPEARS TO LIE IN 
ZONE X (AREAS DETERMINED TO BE OUTSIDE THE 
500 YEAR FLOOD-PLAIN AS SHOWN ON THE ABOVE 
REFERENCED F.I.R.M. 

3. THIS PROPERTY IS ZONEID "PUD-c" AND "PUD-R" 
PLANNED UNIT DEVELOPMENT DISTRICTS, WITH PROFFERS. 

4. THIS PROPERTY WILL BE SERVED BY PUBLIC 
WATER AND SEWER. 

5. ALL NEW UTILITIES SHAlL BE PLACED UNDERGROUND. 

6. THE REFERENCES USED IN THE PREPARATION OF THIS 
SURVEY ARE: 

P.B. 50, PAGE 11 P.B. 62, PAGE 94-96 
P.B. 50 PAGE 12 ID.B. 420, PAGE 72 
P.B. 29, PAGE 6 INST. NO. 020030024 
V.D.O. T. PLANS FOR PROJECT NUMBERS: 
0064-047-101 RW202 
0064-047-101 G-302 
0600-1347-04 

7. COORDINATE VALUES SHOWN BASED ON JAMES CITY 
COUNTY GEODETIC CONTROL MONUMENT STA. NO. 340 

8. THIS PLAT WAS PREPARED WITHOUT THE BENEFIT OF 
A TITLE REPORT AND THEREFORE MAY NOT DEPICT ALL 
TITLE MATTERS AND/OR ENCIUMBRANCES AFFECTING THE 
SUBJECT PROPERTY. 

9. UNLESS OTHERWISE NOTED, ALL DRAINAGE EASEMENTS 
DESIGNATED ON THIS PLAT SHALL REMAIN PRIVATE. 

10. NEW MONUMENTS WILL BIE SET IN ACCORDANCE WITH SECTIONS 
19-34 through 19-36 OF THE JAMES CITY COUNTY SUBDIVISION ORDINANCE. 

11. SIGNS SHALL COMPLY WITH ARTICLE 2, DIVISION 3 OF 
THE JAMES CITY COUNTY ZONING ORDINANCE. 

12. PORTIONS OF THIS PROPERTY CONTAIN RESOURCE PROTECTION AREAS, 
AS DEFINED BY JAMES CITY COUNTY'S CHESAPEAKE BAY PRESERVATION 
ORDINANCE, AND THEREFORE ARE SUBJECT TO JAMES CITY COUNTY'S 
CHESAPEAKE BAY PRESERVATION ORDINANCE. 

13. THIS PROPERTY LIES WITHIN A RESOURCE MANAGEMENT AREA AND IS 
SUBJECT TO JAMES CITY COIUNTY 'S CHESAPEAKE BAY PRESERVATION ORDINANCE. 

14. WETLANDS AND LANDS WITHIN RESOURCE PROTECTION AREAS SHALL 
REMAIN IN A NATURAL UNDISTURBED STATE EXCEPT FOR THOSE ACTIVITIES 
PERMITTED BY SECTION 23-'9(c)(1) OF THE JAMES CITY COUNTY CODE. 

15. NATURAL OPEN SPACE EASEMENTS SHALL REMAIN IN A NATURAL 
UNDISTURBED STATE EXCEPT FOR THOSE ACTIVITIES REFERENCED ON THE 
DEED OF EASEMEN~ 

16. ANY OLD WELLS THAT WILL NOT BE USED MUST BE PROPERLY 
ABANDONED IN ACCORDANCE WITH STATE PRIVATE WELL REGULATIONS AND 
THE JAMES CITY COUNTY CODE. 

17. EASEMENTS DENOTED AS "JCSA UTILITY EASEMENTS ARE FOR THE 
EXCLUSIVE USE OF THE JAMES CITY SERVICE AUTHORITY AND THE PROPERTY 
OWNER. OTHER UTILITY SER'v/ICE PROVIDERS DESIRING TO USE THESE 
EASEMENTS WITH THE EXCEPTION OF PERPENDICULAR UTILITY CROSSINGS 
MUST OBTAIN AUTHORIZATIOIN FOR ACCESS AND USE FROM JCSA AND THE 
PROPERTY OWNER, ADDITIONALLY, JCSA SHALL NOT BE HELD RESPONSIBLE 
FOR ANY DAMAGE TO IMPROVEMENTS WITHIN THIS EASEMENT, FROM ANY 
CAUSE, OTHER THAN THE NIEGLIGENCE OR WILLFUL MISCONDUCT OF JCSA. 

ANDERSONS 
CORNER 

COPYRIGIIT AOC Tiffi MAP PEOPLE 

VICINITY MAP 
SCALE: 1'"=2,000' 

PLAT SHOWING 
RIGHT OF WAY 

BEING THE EXTENSION OF 

LA GRANGE PARKWAY 
AND RE-ALIGNMENT 

OF A PORTION OF 

STATE ROUTE 600 

' r 
l 

\/) 

STONEHOUSE DISTRICT, JAMES CITY COUNTY, VIRGINIA 
DATE: JULY 08, 2002 SCALE: AS SHOWN 

REVISED: SEPT. 4, 2002 
REVISED: SEPT. 16, 2002 
REVISED: JAN. 16, 2003 

SHEET 1 OF 4 

Engineers • Planners • Surveyors 
Landscape Architects • Envlronmental Consultants 

DRAWN BY: PF 
iYIVn l? v· · (!?0 

4029 Ironbound Road 
Suite 100 
Williamsburg, VA 23188 
Tel. (757) 253-2975 
Fax (757) 229-0049 
Email: lmdg@andmarkdgwb.com 

5544 Greenwich Rood 
Suite 200 
Virginia Beach, VA 23462 
Tel. (75 7) 4 73-2000 
Fax ( 75 7) 497-79.33 
Email: lmdg@landmarkdg.com 

1990140-·000.32 
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N/F 
AMOCO ENRON SOLAR 

TAX PARCEL 
1210100042 

D.B. 756, PG. 721 
P.B. 62, F'G. 94-96 

EXIST. 20' UTILITY EASEMENT 

15' LAND'SCAI_)E EASEMENT 

w 
0 
0 
0 
p 
0 

~I 

u 
() 
-"") 

N/F 
STONEHOUSE AT 

WILLIAMSBURG, LLC 
PAf--(T OF 

TAX PARCEL 0640100001 
INST. NO. 020030024 

F'.B.50, PG. 11 

/ 

N=3677475.08 
E=11974981.40 / 

/c,') 
-~-------···· .. - -- . - -~ --~- .... -- - ----· ..... ---- ---- -·-- ... 

·r--- ___........, .......... ·-·· -··· ·- -·~-.J--
---- ·---- '""'"•• ····· .......... ----· .................... ----· .... . -- . --~- ---- .... .... ---- - - -- --- --- --- - -~ -

L.2 L4 L6 

C7 LA GRANGE 
EX'! STING 
P.B. 62 

PARKWAY 
100' ROW 

PG. 94-96 

46.42' 

Noo·oo·oo"E 
1 00.00' 

~---L15 ______ ~L~1~6----~L~1~7 ___________ --------
"o 
0 
~ 

46.42' L1 L3 L5 

EXIST. 25' PEDESTRIAN ~-~~-;i~-A~ ..... l 
AND UTILITY EASEMENT -

------ ..... ----- ----- ----- ----- ·---- ----- ...... ..... ----- ---- ----- ---- ·---- ·---- ----- ----- ---- ----· -- --- - - -- -- --- - -- --~ -- -- -- -- - - - -- ·-·~- ··-·· ··-- ---· ·-·- -·- ·-

_____ 1,622'+/- TO STATE ROUTE 30 

56.04' 

854'+/- TO WESTMONT DRIVE ____ , 

N/F 
BP SOLM~EX 
TAX PARCEL 
12"1 01 0004"1 

IN ST. NO. 000012710 
P.B. 78, PG. 5 

w 

8
1
o 

- 0 
8,r-ri . (() 

0 "<l" 
0 
z 

L 

EXIST. 50' LANDSCAPE 
EASEMENT 

N/F 
INDUSTRIAL 

DEVELOPMENT 
AUTHORITY OF 

JAMES CITY COUNTY 
TAX PARCEL 
1220100023 

INST. NO. 000012706 
P.B. 78, PG. 5 

G RAPI-IIC SCALE 

\ 

\ 

100 0 50 100 200 ~00 

IPF=IRON PIPE FOUND 
CMF::::CONCRETE MONUMENT FOUND ~~~~~-~-~~j~~--~~~~~--------------•-j 

IN FEET ) 
1 inch = 100 ft. 

co~ 
NEW RIGHT OF WAY 

HEREBY DEDICATED FOR 
PUBLIC STREET 

AREA :~~r;~~Q:Ff~ 

N/F 
STONEHOUSE AT 

WILLIAMSBURG, LLC 
PART OF 

TAX PARCEL 0640100001 
INST. NO. 020030024 

P.B.50, PG. "11 

N=3678029.50 
E=11976175. 72 

EXIST. RIGHT OF 

CMF" 

WAY LINE HEREBtX-~-+-~ 
EXTINGUISHED 

EXIST. RIGHT OF 
WAY LINE HEREBY 
EXTINGUISHED -

30' 

/ 
I 

': 
v ' 

PLAT SHOWING 
RIGHT OF WAY 

BEING THE EXTENSION OF 
LA GRANGE PARKWAY 
AND RE-ALIGNMENT 

OF A PORTION OF 
STATE ROUTE 600 

STONEHOUSE DISTRICT, JAMES CITY COUNTY, VIRGINIA 
DATE: JULY 08, 2002 SCALE: 1 "= 100' 

REVISED: SEPT. 4, 2002 
REVISED: SEPT. 16, 2002 
REVISED: JAN. 16, 2003 

SHEET 3 OF 4 

• Surveyors 
landscape Architects • Environmental Consurt.ants 

DRAWN BY: PF 
/'I II/I! fl v . /'0/J 

4029 Ironbound Road 
Suite 100 
Williamsburg, VA 23188 
Tel. (757) 253-2975 
Fox (757) 229-0049 
Email: lmdg@an9markdgwb.com 

5544 Greenwich Rood 
Suite 200 
Virginia Beach, VA 23462 
Tei (757) 47.3-2000 
Fax ( 757) 497 79.33 
[moil: lrndg@ondrnorkdg.carn 

/1(,1//' AI/] 
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I 

I 

I 

N=3679374.89 
E==1976070.52 

L23 

L37 

L39 

N/F 
STONEHOUSE AT 

WILLIAMSBURG, LLC 
PART OF 

TAX PARCEL 
0640100001 

INST. NO. 020030024 
P 8.50, PG. 11 

EXIST. RIGHT OF WAY LINE 
HEREBY EXTINGUISHED 

PLAT SHOWING 
RIGHT OF WAY 

BEING THE EXTENSION OF 
LA GRANGE PARKWAY 
AND RE-ALINGMENT 

OF A PORTION OF 
STATE ROUTE 600 

STONEHOUSE DISTRICT, JAMES CITY COUNTY, VIRGINIA 
DATE: JULY 08, 2002 SCALE: 1 "= 100' 

REVISED: SEPT. 4, 2002 
REVISED: SEPT. 16, 2002 
REVISED: JAN. 16, 2003 
REVISED APRIL 4, 2003 

SHEET 4 OF 4 

Engineers • Planners • Surveyors 
Landscape Architects • Environmental Consultants 

4029 Ironbound Road 
Suite 100 
Williamsburg, VA 23188 
Tel. (757) 253-· 2975 
Fox (757) 229-0049 
Email: lmdg@!andmarkdgwb.com 

5544 Greenwich Road 
Suile 200 
Virginia Beach, VA 23462 
Tel. (757) 473-2000 
f-ox (757) 497-7933 
Email: lmdg@ondmarkdg.com 

NEW RIGHT OF WAY 
HEREBY DEDICATED FOR 

PUBLIC STREET 
PURPOSES. 

AREA = 113,901 SQ. FT. 

N/F 
STONEHOUSE AT 

WILLIAMSBURG, LLC 
PART OF 

TAX PARCEL 
0640100001 

INST. NO. 020030024 
P.B.SO, PG. 11 

EXIST. STATE ROUTE 600 
D.B. 53, PG. 186 

H.P.B. 1, PG. 17-20 

EXIST. RIGHT OF WAY LINE 
HEREBY EXTINGUISHED 

/ 
/ 

/ 
I 

0 _.. 
OJ I 

I . 

N/F 
STONEHOUSE AT 

WILLIAMSBURG, LLC 
PART OF 

TA.X PARCEL 
0640100001 

INST. NO. 020030024 
P.B50, PG. 11 

N/F 
STONEHOUSE AT 

WILLIAMSBURG, LLC 
PART OF 

TAX PARCEL 
0640100001 

INST. NO. 020030024 
FJ.B.50, PG. 11 

NEW RIGHT OF WAY 

N=3680500.60 
E=11976865.34 

('-b 
sl' 

/? 0-t . s 
"-1/i';-1&.1-to/:' 1'-

<r- ~l' 1>o 
lf?z.>7o;J; u~ 

. r 1> 1>o &oo 
·o. 

·It; 

IPF=IRON PIPE FOUND 
CMF=CONCRETE MONUMENT FOUND 

GRAPHIC SCALE 
100 0 50 100 200 4DD 

~LII'-=-···:""1_ -t __ j~---r£' ::::::::::::::::~1 
( IN FE!';'!' ) 

l inch = 100 ft. 

DRAWN BY: PF PROJ NO : 1990140-000.32 
-------·---·------------------- ----- ----·------------- -----·----------·----·---·-·-------------------·--···-----------·-·------

1'1 !Vn R Y · f'P() n we 1\1 o · t I 3'59 w 
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EXIST. LA GRANGE PARKWAY 

_l 

SHEET INDEX 

I 
I 

_j SHEET 3 

SCALE 1 "=300' 

0 
0 
lO 

I 
I 

/ 
I 

/ 

I 
I 

I 
/ 

CURVE RADIUS 
C1 1200.20' 
C2 1100.20' 
C3 982.00' 
C4 882.00' 
C5 1 00.00' 
C6 160.00' 
C7 1150.20' 
C8 932.00' 
C9 932.00' 
C10 932.00' 
C11 130.00' 
C12 1400.00' 
C13 1069.45' 
C14 958.50' 
C15 555.00' 
C16 495.00' 
C17 694.08' 
C18 754.08' 
C19 382.49' 
C20 322.49' 
C21 1013.98' 
C22 525.00' 
C23 724.08' 
C24 352.49' 

SHEET 4 LINE LENGTH 
. L 1 166.04' 
L2 152.24' 
L3 76.02' 
L4 76.02' 
L5 62.23' 
L6 76.04' 
L7 6.32' 
L8 36.79' 
L9 124.52' 
L10 60.00' 
L11 124.52' 
L12 116.73' 
L13 92.00' 
L14 89.91' 
L15 152.12' 
L16 76.02' 
L17 76.16' 
L18 70.62' 
L19 123.95' 
L20 1 0.14' 
L21 97.82' 

AREA TABULATION 

TAX PARCEL 0640100001 

CURVE TABLE 

LENGTH TANGENT 

430.92' 217.80' 
395.02' 199.66' 
392.85' 1 99.09' 
718.51' 380.54' 
115.66' 65.27' 
68.77' 34.93' 
412.97' 208. 73' 
760.25' 402.71' 
430.33' 2'19.07' 
329.92' 166.71' 
150.35' 84.85' 
147.52' 73.83' 
548.19' 280.26' 
429.26' 118_._~9' 
546.49' 297.70' 
74.01' 37.07' 

153.27' 76.95' 
166.76' 83.72' 
147.07' 74.46' 
122.85' 62.18' 
460.55' 234.32' 
516.95' 281.60' 
160.03' 80.34' 
134.95' 68.31' 

LINE 
BEARING . 

N90'00'00"W 
N90'00'00"E 
N89'43'25"W 
S89'43'25"E 
S90'00'00"W 
N90'00'00"E 
S68'26'22"E 
S76'43'27"W 
N23'28'13"E 
N66'31'47"W 
S23'28'13"W 
S59'3o'o1 "w 
S21'56'37"W 
S15'24'03"E 
s9o·oo'oo"E 
S89'43'25"E 
N90'00'00"E 
S47'01 '35"E 
S23"28'13"W 
N66'31'47"W 
S16'26'02"W 

CHORD 
CHORD BEARING DELTA 

428.61' S79'42'51 "w 20'34'17" 
392.90' N79'42'51 "E 20'34'17" 
390.24' S57'58'04"W 22'55'17" 
698.81' N46'05'27"E 46'40'31" 
109.32' N09'59'30"W 66'15'58" 
68.24' S1 0'49' 40"W 24'37'37" 
410.75' N79'42'51 "E 20'34'17" 
739.35' N46'03'36"E 46'44'15" 
426.52' N56'12'04"E 26 '27'18" 
328.20' N32'49'57"E 20'16'56" 
142.11 I S09'59' 30"E 66'15'58" 
147.46' N1 0'05'09"W 6'02'15" 
542.21' N07'37'03"E 29'22'1 0" 
425.68' S09'28'22"W 25'39'34" 
524.68' N55'06'10"E 56'25'02" 
73.94' s79'01 • 41 "w 8'33'59" 
152.96' N 78"58' 49 "E 12'39'09" 
166.42' S78'53'24"W 12'40'15" 
146.17' S59'17' 31 "W 22"01 '52" 
122.11' N59'11 '23"E 21'49'35" 
456.60' S09'15'29"W 26'05'35" 
496.32' N55'06'1 O"E 56'25'02" 
159.70' N78'55'59"E 12"39'47" 
134.13' N59'14'41"E 21'56'11" 

TABLE 
LINE LENGTH BEARING 
L22 32.13' S12'52'31 "W 
L23 64.49' N13'06'17"W 
L24 42.86' S6T41'51"E 
L25 26.07' S85'54' 49"E 
L26 58.51' S45'48'30"W 
L27 139.87' S69'17'48"W 
L28 86.22' S18'04'06"W 
L29 49.22' S35'53' 30"W 
L30 63.37' S48'20'13"W 
L31 37.64' S83'18'41"W 
L32 38.67' N83'18'41"E 
L33 60.00' S41'43'25"E 
L34 17.39' S61'40'27"E 
L35 38.15' N83'18'41"E 
L36 248.09' S37'50'19"W 
L37 255.77' sos·so' 39"E 
L38 100.00' S79'25'21 "W 
L39 352.08' N11'31'50"W 
L40 235.58' N62'51 '16"W 
L41 35.08' S58'19'32"E 
L42 179.89' S71'48'27"E 

PLAT SHOWING 
RIGHT OF WAY 

OLD PARCEL AREA 
MINUS AREA OF NEW 
RIGHT OF WAY 

= -4;-S40:"2v7uA'CREs-· .J I w 9', o S BEING THE EXTENSION OF 
LA GRANGE PARKWAY 
AND RE-ALIGNMENT NEW PARCEL AREA 

= 6.3513 ACRES 
~,_5_33.r85~7-A~E-3-

-;:2/ & ;?. (oOj 't r; 
(OLD PARCEL AREA TAKEN FROM J.C.C. PROPERTY j 

OF A PORTION OF 
STATE ROUTE 600 

INFORMATION SYSTEM) _{)OfJiJ gO) II _I )G o..c(_ '--"r- ' j)ff? (J1UJ\ CO. STONEHOUSE DISTRICT, JAMES CITY COUNTY, VIRGINIA - jl ~~/) DATE· JULY 08, 2002 SCALE: 1"=100' 
,/Ill /lJ J 1 WI : ;;. I &9 .. 8:;- . REVISED: SEPT. 4, 2002 
v/fJ).)/ REVISED: SEPT. 16, 2002 

REVISED: JAN. 16, 2003 
REVISED: APRIL 4, 2003 

SHEET 2 OF 4 

Englneers • Planners • Surveyors 
Landscape Architects • Environmental Consultants 

DRAWN BY: PF 
rl!t<'n n v . rr:;;n 

4029 Ironbound Road 
Suite 100 
Williamsburg, VA 23188 
Tel. (757) 253-2975 
Fax (757) 229-0049 
Email: lmdg@andmarkdgwb.com 

5544 Greenwich Road 
Suite 200 
Virginio Beoch, VA ~546i2 
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May 9, 1995 

OVERALL AVERAGE 
(SEE ATIAc !A Kl 1) 

STONEHOUSE 
RICHARDSON'$, MILL POND (R.M.P.) 

18% IMPERVIOUS PROPOSED 

ASSUME CONSERVATIVELY 20% IMPERVIOUS 

CALCULATIONS ON BMP SHEEI': 

ASSUME 
ASSUME 
ASSUME 

R.M.P~ 
WEG#1 
WEG#2 

8.0MINBMP 
ll.OBMP 
ll.OBMP 

NEED FOR 10 PTS. 984 AC. UNDISTURBED NATURAL OPEN SPACE 

TOTAL DEV. AREA ONE 
TOTAL STONEHOUSE TO R.M.P. 
BUFFER (25% SLOPFJWETLANDS) 

2425 AC. : 
1761 AC. · 
1078 AC~ . 

'· 

·1748 
+2268 
4016 

ACRES WITHIN STONEHOUSE 
ACRES OUTSIDE STONEHOUSE 
ACRES DRAINING TO RI~SONf~ :MILL POND 
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A. SllU1C'1'URAL BHP POIN'l' ALI.OCArlCN 

reaction of 
Site Served Weighted 

BHP Points ~BHP BHP Points 

160 
WEG f1 11 X 2~··25 - 0.45 

44 
WEG f2 11 X ~4125 - 0.20 

174-:144 
B H E. 8 X 2425 - 5.29 

X • 

.n7XAL lolEIGHI'ED STRIJC'lURAL BHP POIN'l'S: 5. 94 

B. NMURAL OPEN SPACE am::>IT 

Fraction of Site 

984 
24125· X 

C. ~ WEIGBl'ED POIN'l'S 

Natural 
Qpen Space Credit 

10 
(0.1 per 1\) 

~-~~-~5~,9~·~------·+ 4,06 

-
Points for 

Natural Qpen Space 

4.06 

\ - 10.00 . 
$tructural BMP Points Natural open Space -Points ~ 

HBG 11 = 100 AC. 
HBG 12 = · 44 AC. 
~ ftORBIIOUSE ACREAGE m R.M.·P~ = 1748 AC. 
~· smREHOUSE ACREAGE DEVELOPIIEin' AREA Ol'lB 2.425 AC. 
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DRAINAGE, STORMW ATER MANAGEMENT, AND EROSION CONTROL DESIGN 

AT 12.8% IMPERVIOUS COMPOSITE 

YOLUME REQUIREMENTS AT 20% IMPERVIOUS WITHIN STONEHOUSE (2426 AC.)/ 
5% OUTSIDE STONEHOUSE (2268 AC.) 

Vr - (RJ(B.j x AC 
·12 

R., = [0.05 + 0.0091] = 0.05 + 0.009 (12.8) = 0.165' 

R.. = 0.45" FOR .WET DEI'ENTION DESIGNS 

Ac = 4016 

Vr = (0.4®(0.165) X 4016. AC = 24.8 ac.ft. = 1,082,422 :cu. ft. 
12 

FOR A 9 POINT BMP Vrx 4 · 
FOR AN 8 POINT BMP Vr x 2.5 

VOLUME AVAILABLE IN R.M.P. 

130 ac.ft. X 43,560 = 5,662,800 cu.ft. 

(GREATER THAN A 9 POINT BMP) 

= 4,329,690 cu.ft. 
= 2, 706,055 cu.ft. 
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DRAINAGE, STORMW ATER MANAGEMENT, AND EROSION CONTROL DESIGN 

AT 20% IMPERVIOUS OVERALL 

YOLUME REQTJIREMBNIS AT 20% IMPERVIOUS 

Vr - (Rm:H:&l x AC 
. 12 

R., = [0.05 + 0.0091] = 0.05 + 0.009 (20) = 0.230 

R. = 0.45• FOR WET DEI'ENTION DESIGNS 

Ao = 4016 

Vr = (0.45.)(0.23) x 4016 AC. = 34.64 ac.ft.. = 1,508,831 cu.ft. 
12 

FOR A 9 POINT BMP V~x 4 
FOR AN 8 POINT BMP Vr x 2.5 

VOLUME AVAILABLE IN R.M.P. 

130 ac.ft~ X 43.560 = 5,662,800 cu.ft. 

= 6,035,325 cu.ft. 
= 3,m,078 cu.ft. 

•. 
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