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BEFORE THE BOARD OF SUPERVISORS OF 
WESTTOWN TOWNSHIP 

 
IN RE: CONDITIONAL USE APPLICATION : 
OF FOX CLEARING, LLC FOR A    : 
FLEXIBLE RESIDENTIAL DEVELOPMENT : 
PURSUANT TO ARTICLE IX, SECTION 170-900 : 
ET. SEQ. OF THE WESTTOWN TOWNSHIP  : APPLICATION NO.   
ZONING ORDINANCE    : 
 

AMENDED ADDENDUM TO CONDITIONAL USE APPLICATION  
 
I. INTRODUCTION 

1. Fox Clearing, LLC (“Applicant”) by and through its attorneys, Kaplin Stewart 

Meloff Reiter & Stein, P.C., hereby submits this Amended Addendum to its Conditional Use 

Application as further described herein: 

2. The Applicant is the owner or equitable owner of four parcels totaling 

approximately 80.886 +/- acres of land located along Shiloh Road in Westtown Township, Chester 

County, Pennsylvania (“Township”) as follows (collectively, the “Property”): 

a. UPI #67-2-23, consisting of 64.956 acres; 

b. UPI #67-2-8, consisting of 9.133 acres; 

c. UPI #67-2-9 consisting of 1.133 acres; and 

d. UPI #67-2-7.1 consisting of 5.664 acres. 

3. A copy of the deed to UPI #67-2-23 and copies of the redacted agreements of sale 

for UPI ##67-2-8, 67-2-9 and 67-2-7.1 are attached as Exhibit “A”. 

4. The Property is zoned R-1 Residential District. 

5. Article IX, Section 170-902(A) of the Township Zoning Ordinance [Flexible 

Development Procedure] permits a flexible development of the Property by conditional use in the 

R-1 Residential District. 
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6. Section 170-903 of the Flexible Development Procedure permits single-family 

detached dwellings.  

7. Applicant proposes to construct a residential development of the Property 

consisting of 85 single family homes in accordance with D.L. Howell & Associates, Inc.’s 

Conditional Use Plan, Sheets 1 through 37, dated March 17, 2023, attached as Exhibit “B” 

(“Proposed Development”). 

8. The Proposed Development will also include the construction of internal streets, 

utilities, stormwater management facilities, landscaping, community recreation facilities and other 

improvements. 

9. The Proposed Development will be serviced by public water.  A copy of a will-

serve letter from Aqua America, Inc. dated April 12, 2023 is attached as Exhibit “C”. 

10. The Proposed Development will be serviced by public sewer.  A copy of the 

sanitary sewer capacity letter from Westtown Township dated April 13, 2023 is attached as 

Exhibit “D”. 

11. The Applicant evaluated the Proposed Development’s traffic impact.  A copy of 

Transportation Resource Group, Inc.’s Traffic Impact Study dated May 2021, last revised April 

2023 is attached as Exhibit “E”. 

12. A future homeowners’ association will be created for the Proposed Development 

to own and maintain common and controlled facilities.  A copy of a template for the future 

homeowners’ association declaration is attached as Exhibit “F”. 

II. PROPOSED DEVELOPMENT SITE DESIGN 

13. The Proposed Development’s site design complies with the applicable 

requirements of Section 170-900 et seq. of the Flexible Development Procedure. 
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14. The base density of the Proposed Development under Section 170-904.A.(1) of the 

Flexible Development Procedure is 1.1 dwelling units per acre. 

15. The Proposed Development provides 47.60 acres of open space, which exceeds the 

40% minimum open space required (32.39 acres) under Section 170-904.C.2 of the Flexible 

Development Procedure. 

16. The proposed open space in the Proposed Development is designed in accordance 

with the open space standards under Section 170-907 of the Flexible Development Procedure, 

where applicable.  

17. The proposed single-family homes to be constructed in the Proposed Development 

are designed in accordance with Section 170-904.E of the Flexible Development Procedure. 

18. The Proposed Development is designed in accordance with the design standards 

under Section 170-905 of the Flexible Development Procedure, including Section 170-905.A’s 

Conservation Design requirements. 

19. A site analysis of the Property pursuant to Section 170-905.A.1, is depicted on the 

Overall Existing Resources Plan, sheet 7 of 37, that is included as part of Exhibit “A”. 

IV. PROPOSED DEVELOPMENT WITH DENSITY BONUSES 

20. Section 170-904.A.(2) of the Flexible Development Procedure permits the 

maximum density of a flexible development to be further increased where approved by the Board 

of Supervisors by conditional use. 

21. Section 170-904.A.(2).(a) of the Flexible Development Procedure permits a density 

bonus of up to 0.075 dwelling units per acre for every 5% of the gross area of the tract that is 

permanently preserved as common open space above the minimum established under § 170-904.C. 
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22. As part of the Proposed Development, Applicant proposes to provide an extra 

15.11% open space above what is required under § 170-904.C. 

23. Applicant is entitled to add the 0.225 bonus density [0.075 * 3] to the base density 

of 1.1, for a total of 1.325 dwelling units/acre.  

24. Applicant is permitted a maximum density of 86 units [1.325 D.U. x 65.418 acres].  

25. Applicant is proposing a total density of 85 units in the Proposed Development. 

V. GENERAL CONDITIONAL USE CRITERIA 

26. Section 170-2009.D of the Township Zoning Ordinance sets forth the general 

standards applicable for approval of a conditional use application. 

27. The Proposed Development complies with the applicable objective criteria set forth 

in Section 170-2009.D.(1)(a)-(h) as will be demonstrated at the hearing on this conditional use 

application. 

Respectfully submitted, 

KAPLIN STEWART MELOFF REITER 
& STEIN, P.C. 
 

By:  
 Gregg I. Adelman, Esquire 
 
Attorneys for Applicant Fox Clearing, LLC 

Dated:  May 4, 2023 
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AGREEMENT FOR SALE OF REAL ESTATE 
 
 THIS AGREEMENT, made by and between Ivar and Jennifer Galilea with an address at 1011 
Shiloh Rd, West Chester, Pennsylvania (hereinafter referred to as "Seller") and Fox Clearing LLC, a 
limited liability company with offices at 227 Granite Run Drive, Suite 100, Lancaster, Pennsylvania 17601 
(hereinafter referred to as "Buyer"); 
 
 WITNESSETH, that in consideration of the Purchase Price to be paid by Buyer to Seller, and in 
consideration of the promises herein set forth, and intending to be legally bound hereby, Seller agrees 
to sell unto Buyer, who agrees to purchase, the following Premises, under the following terms and 
conditions: 
 

1.  PREMISES.  All that certain tract of land consisting of approximately 10.28 acres of land, 
together with the buildings and improvements together with rights of way, easements, open space, and 
all appurtenances thereon, having an address of 927 and 1011 Shiloh Road, West Chester, Pennsylvania 
19382, located in Westtown Township, Chester County, Pennsylvania, and being identified on the tax 
map of Chester County as UPI Nos. 67-2-8 and 67-2-9, being part of the same premises as more 
particularly described in a Deed recorded in the Office of the Recorder of Deeds in and for Chester 
County, Pennsylvania (the “Recorders Office”) in Book 4241, Page 2096 on October 7, 1997 and Book 
7447, Page 1358 on June 3, 2008 (the “Premises”). 
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 IN WITNESS WHEREOF, the parties hereto have executed this Agreement the days  
and year set forth below. 
 
      Ivar Galilea and Jennifer Galilea  
 
 
Date:__________________________  By:_________________________________ 
              Ivar Galilea 
 
  
Date:__________________________  By:_________________________________ 
             Jennifer Galilea  
 
 
      Fox Clearing LLC 
      By:  KCH Holding Inc., Sole Member 
 
 
Date:__________________________  By:_________________________________ 
       Jeffrey C. Rutt, President 
 
 
 
 
 
 
 



 AGREEMENT FOR SALE OF REAL ESTATE 
 
 THIS AGREEMENT, made by and between John and Christine O’Brien with an address at 1007 
Shiloh Rd, West Chester, Pennsylvania (hereinafter referred to as "Seller") and Fox Clearing LLC, a 
limited liability company with offices at 227 Granite Run Drive, Suite 100, Lancaster, Pennsylvania 17601 
(hereinafter referred to as "Buyer"); 
 
 WITNESSETH, that in consideration of the Purchase Price to be paid by Buyer to Seller, and in 
consideration of the promises herein set forth, and intending to be legally bound hereby, Seller agrees 
to sell unto Buyer, who agrees to purchase, the following Premises, under the following terms and 
conditions: 
 

1.  PREMISES.  All that certain tracts of land approximately 2.19 acres in size identified in Exhibit 
B to be subdivided from the entirety of the parcel, together with the rights of way, easements, open 
space, and all appurtenances thereon, having an address of 1007 Shiloh Road, West Chester, 
Pennsylvania 19382, located in Westtown Township, Chester County, Pennsylvania, and being identified 
on the tax map of Chester County as UPI 67-2-7.1, being part of the same premises as more particularly 
described in a Deed recorded in the Office of the Recorder of Deeds in and for Chester County, 
Pennsylvania (the “Recorders Office”) in Book 4373, Page 1479 on June 29.   

 
2. DELIVERABLES.  Upon purchasing the Premises, Buyer shall also provide to Seller, in the 

sequence of development of the recorded Plan, the following items:  
 
A. A connection of the Seller’s existing home to the public sanitary sewer service at Buyer’s 

expense. 
 
B. Relocating or replacement of Seller’s existing linear feet of fencing along the newly 

established boundary line with like kind fencing. 
 
C. Planting of several 10’ to 12’ pine trees on the Seller’s property along the newly 

established boundary line with more specific locations to be mutually agreed upon, by Buyer and Seller, 
at the time of installation.  



 IN WITNESS WHEREOF, the parties hereto have executed this Agreement the days  
and year set forth below. 
 
       John O’Brien and Christine O’Brien  
 
 
Date: __________________________  By: _________________________________ 
              John O’Brien 
 
  
Date: __________________________  By: _________________________________ 
             Christine O’Brien 
   
  
       Fox Clearing LLC 
       By:  KCH Holding Inc., Sole Member 
 
 
Date: __________________________  By: _________________________________ 
       Jeffrey C. Rutt, President 
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01 C01.1 OVERALL SITE PLAN

02 C01.2 SITE PLAN

03 C01.3 SITE PLAN

04 C01.4 SITE PLAN

05 C01.5 SITE PLAN

06 C01.6 OPEN SPACE PLAN

07 C02.1 OVERALL EXISTING RESOURCES PLAN

08 C02.2 EXISTING RESOURCES PLAN

09 C02.3 EXISTING RESOURCES PLAN

10 C02.4 EXISTING RESOURCES PLAN

11 C02.5 EXISTING RESOURCES PLAN

12 C03.1 OVERALL GRADING FEASIBILITY PLAN

13 C03.2 GRADING FEASIBILITY PLAN

14 C03.3 GRADING FEASIBILITY PLAN

15 C03.4 GRADING FEASIBILITY PLAN

16 C03.5 GRADING FEASIBILITY PLAN

17 C04.1 PROFILES

18 C04.2 PROFILES

19 C04.3 PROFILES

20 C04.4 PROFILES

21 C04.5 PROFILES

22 C05.1 CONSTRUCTION DETAILS

23 C06.1 OVERALL LANDSCAPE PLAN

24 C06.2 LANDSCAPE PLAN

25 C06.3 LANDSCAPE PLAN

26 C06.4 LANDSCAPE PLAN

27 C06.5 LANDSCAPE PLAN

28 C06.6 LANDSCAPE DETAILS

29 C07.1 OVERALL LIGHTING PLAN

30 C07.2 LIGHTING PLAN

31 C07.3 LIGHTING PLAN

32 C07.4 LIGHTING PLAN

33 C07.5 LIGHTING PLAN

34 C07.6 LIGHTING DETAILS

35 SD-1.1 SHILOH ROAD SIGHT DISTANCE ANALYSIS

36 C01.1A ALTERNATIVE SITE PLAN WITH HISTORIC HOME

37 C01.1B ALTERNATIVE SITE PLAN WITH NO LOTS
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SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE
SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR

PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN
ACCORDANCE WITH THE CONTRACT DOCUMENTS.

2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT

PURPOSED ONLY.
3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING

DATED, 04/12/2023.

4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED
AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.

5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING

TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED
IMPROVEMENTS.

6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL

DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,
SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN
AREAS.

7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO

UNDERGROUND UTILITIES DAMAGED.
8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE

PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.

9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,
THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL
DISTURBED LAWN AREAS.

10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN

UNDERGROUND UTILITY.
11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN

OTHERWISE.

12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING
CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR
EXCAVATION IS DONE.

13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE
ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.

14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS

SHOWN OTHERWISE.
15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,

LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR
THE LANDSCAPE MATERIAL.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE
CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY
DIGGING OR PLANT REMOVAL OCCURS.

17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE
SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.

18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE

INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN
GOOD CONDITION, REPLACED WITH THE EQUIVALENT
COMPENSATORY PLANTINGS.

19. V.I.F. = VERIFY IN FIELD.
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SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE

SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR
PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN
ACCORDANCE WITH THE CONTRACT DOCUMENTS.

2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT
PURPOSED ONLY.

3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING
DATED, 04/12/2023.

4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED
AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.

5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING

TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED
IMPROVEMENTS.

6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL

DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,
SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN
AREAS.

7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO

UNDERGROUND UTILITIES DAMAGED.
8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE

PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.

9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,
THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL
DISTURBED LAWN AREAS.

10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN

UNDERGROUND UTILITY.
11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN

OTHERWISE.

12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING
CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR
EXCAVATION IS DONE.

13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE
ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.

14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS

SHOWN OTHERWISE.
15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,

LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR
THE LANDSCAPE MATERIAL.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE
CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY
DIGGING OR PLANT REMOVAL OCCURS.

17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE
SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.

18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE

INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN
GOOD CONDITION, REPLACED WITH THE EQUIVALENT
COMPENSATORY PLANTINGS.

19. V.I.F. = VERIFY IN FIELD.
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SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE
SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR
PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN
ACCORDANCE WITH THE CONTRACT DOCUMENTS.

2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT
PURPOSED ONLY.

3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING

DATED, 04/12/2023.
4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED

AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.

5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING
TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED
IMPROVEMENTS.

6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL
DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,
SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN
AREAS.

7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO
UNDERGROUND UTILITIES DAMAGED.

8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE

PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.
9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,

THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL
DISTURBED LAWN AREAS.

10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN
UNDERGROUND UTILITY.

11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN

OTHERWISE.
12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING

CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR

EXCAVATION IS DONE.
13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE

ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.

14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS
SHOWN OTHERWISE.

15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,

LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR
THE LANDSCAPE MATERIAL.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE
CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY

DIGGING OR PLANT REMOVAL OCCURS.
17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE

SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.

18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE
INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN
GOOD CONDITION, REPLACED WITH THE EQUIVALENT

COMPENSATORY PLANTINGS.
19. V.I.F. = VERIFY IN FIELD.
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SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE

SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR
PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN
ACCORDANCE WITH THE CONTRACT DOCUMENTS.

2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT
PURPOSED ONLY.

3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING

DATED, 04/12/2023.
4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED

AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.

5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING
TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED
IMPROVEMENTS.

6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL
DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,
SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN
AREAS.

7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO
UNDERGROUND UTILITIES DAMAGED.

8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE

PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.
9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,

THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL
DISTURBED LAWN AREAS.

10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN
UNDERGROUND UTILITY.

11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN

OTHERWISE.
12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING

CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR

EXCAVATION IS DONE.
13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE

ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.

14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS
SHOWN OTHERWISE.

15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,

LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR
THE LANDSCAPE MATERIAL.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE
CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY

DIGGING OR PLANT REMOVAL OCCURS.
17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE

SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.

18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE
INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN
GOOD CONDITION, REPLACED WITH THE EQUIVALENT

COMPENSATORY PLANTINGS.
19. V.I.F. = VERIFY IN FIELD.
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SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE
SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR

PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN
ACCORDANCE WITH THE CONTRACT DOCUMENTS.

2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT
PURPOSED ONLY.

3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING
DATED, 04/12/2023.

4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED

AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.
5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING

TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED

IMPROVEMENTS.
6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL

DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,

SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN
AREAS.

7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO
UNDERGROUND UTILITIES DAMAGED.

8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE
PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.

9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,

THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL
DISTURBED LAWN AREAS.

10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN
UNDERGROUND UTILITY.

11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN
OTHERWISE.

12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING

CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR
EXCAVATION IS DONE.

13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE

ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.
14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS

SHOWN OTHERWISE.

15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,
LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR
THE LANDSCAPE MATERIAL.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE

CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY
DIGGING OR PLANT REMOVAL OCCURS.

17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE

SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.
18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE

INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN

GOOD CONDITION, REPLACED WITH THE EQUIVALENT
COMPENSATORY PLANTINGS.

19. V.I.F. = VERIFY IN FIELD.
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PREPARED SUBGRADE

VERIFY THAT THE ELEVATION AT
WHICH TREE WAS GROWN IS
TOP OF ROOT BALL. PLANT SO
BASE OF ROOTFLARE IS AT
FINISHED GRADE.

DO NOT DAMAGE OR CUT LEADER
DO NOT PRUNE EXCEPT AS
DIRECTED BY CERTIFIED ARBORIST

CUT AND REMOVE TOP 1/2 OF
BURLAP, WIRE BASKETS SHOULD
BE CUT AND FOLDED AWAY
FROM ROOT BALL TO GREATEST

EXTENT POSSIBLE

PLANTING SOIL

FINISHED GRADE

DO NOT STAKE OR WRAP TRUNK

NOTES:

1. TO AVOID SETTLING, DO NOT DIG THE HOLE DEEPER THAN THE ROOT BALL DEPTH.
2. SCARIFY THE SUBGRADE AND SIDES OF THE PLANTING HOLE WHEN PLANTING IN

CLAY SOILS.

2-3" TRIPLE GROUND
HARDWOOD MULCH,

PULLED AWAY FROM
TRUNK

SET ROOT BALL ON FIRM PAD OF
SOIL

PREPARED SUBGRADE

VERIFY THAT THE ELEVATION AT
WHICH TREE WAS GROWN IS TOP

OF ROOT BALL. PLANT SO BASE OF
ROOTFLARE IS AT FINISHED
GRADE.

DO NOT DAMAGE OR CUT LEADER
DO NOT PRUNE EXCEPT AS

DIRECTED BY CERTIFIED ARBORIST

CUT AND REMOVE TOP 1/2 OF

BURLAP, WIRE BASKETS SHOULD
BE CUT AND FOLDED AWAY FROM
ROOT BALL TO GREATEST EXTENT

POSSIBLE

PLANTING SOIL

2 - 3" TRIPLE GROUND
HARDWOOD MULCH, PULLED

AWAY FROM TRUNK

DO NOT STAKE OR WRAP TRUNK

SET ROOT BALL ON FIRM PAD OF
SOIL

FINISHED GRADE

NOTES:

1. TO AVOID SETTLING, DO NOT DIG THE HOLE DEEPER THAN THE ROOT BALL DEPTH.

2. SCARIFY THE SUBGRADE AND SIDES OF THE PLANTING HOLE WHEN PLANTING IN
CLAY SOILS.

2 - 3" TRIPLE GROUND
HARDWOOD MULCH,

PULLED AWAY FROM
BASE OF PLANT

PREPARED SUBGRADE

PLANT TOP OF ROOT BALL

1" ABOVE
FINISHED GRADE
CAREFULLY REMOVE

TOP 1/2 OF BURLAP OR
CONTAINER (IF

CONTAINER IS
NON-ORGANIC,

REMOVE COMPLETELY)

TO AVOID SETTLING,

DO NOT EXCAVATE
DEEPER THAN  ROOTS

PLANTING SOIL

DO NOT BURY ROOT FLARE

SHRUB, TYP.

NOTE:
SEE PLANT SPACING
IN SCHEDULE.

SALDO:

§149-922. BUFFERS:  As required by Zoning §170-1508

B. All buffers shall include a completely planted visual barrier or landscape screen.
(1) Existing tree masses shall be retained wherever possible.
(3) The landscape screen shall be composed of both high-level and
low-level plantings.

(a) The high-level screen shall consist of a combination of evergreen trees 
and deciduous trees. NOT SPECIFIED 75 TREES

132 TREES
(b) The low-level screen shall consist of evergreen shrubs. 227 SHRUBS

§149-924. EXISTING TREES:

D.12. COMPENSATORY PLANTING.
B. NON-SPECIMEN TREES: (1) ONE INCH OF NEW TREE CALIPER SHALL BE
PROVIDED FOR EVERY (4) FOUR INCHES OF TREE DIAMETER REMOVED.

# INCHES REMOVED / 4 INCHES = # REPLACEMENT INCHES TO BE DETERMINED DURING LAND
# REPLACEMENT INCHES / 3 1/2 INCHES = # TREES REQUIRED DEVELOPMENT PHASE

SPECIMEN TREES: (1) ONE INCH OF NEW TREE DIAMETER FOR EVERY
(1) ONE INCH OF TREE DIAMETER TO BE REMOVED.

# INCHES REMOVED / 4 INCHES = # REPLACEMENT INCHES TO BE DETERMINED DURING LAND
# REPLACEMENT INCHES / 3 1/2 INCHES = # TREES REQUIRED DEVELOPMENT PHASE

COMPENSATORY TREES SHALL BE 3 1/2 INCHES IN CALIPER. EVERGREEN
TREES MAY BE SUBSTITUTED AS A RATIO OF (2) TWO EVERGREENS TO
(1) ONE DECIDUOUS TREE.

§149-925. LANDSCAPING REQUIREMENTS AND STANDARDS:

G. MINIMUM PLANT QUANTITIES.
1. LOT OR PERIMETER YARD:

PER 100 LINEAR FEET, STREET FRONTAGES SHALL HAVE 1.5 CANOPY
TREES AND 0.5 ORNAMENTAL FLOWERING TREES.

SHILOH RD =  499 LF
499' / 100 = 5.0
3.1 X 1.5 = 7.5 8 CANOPY TREES 8 TREES
3.1 X 0.5 = 2.5 3 ORNAMENTAL TREES 3 TREES

ROAD A = 1440 LF
1440' / 100 = 12.5
14.4 X 1.5 = 21.6 22 CANOPY TREES 22 TREES
14.4 X 0.5 = 7.2 7 ORNAMENTAL TREES 7 TREES

ROAD B = 675 LF
675' / 100 = 6.75
6.75 X 1.5 = 10.2 10 CANOPY TREES 10 TREES
6.75 X 0.5 = 3.4 3 ORNAMENTAL TREES 3 TREES

ROAD C = 1990 LF
1990' / 100 = 19.9
19.9 X 1.5 = 29.8 30 CANOPY TREES 30 TREES
19.9 X 0.5 = 9.9 10 ORNAMENTAL TREES 10 TREES

ROAD D = 1410 LF
1410' / 100 = 14.1
14.1 X 1.5 = 21.15 21 CANOPY TREES 21 TREES
14.1 X 0.5 = 7 7 ORNAMENTAL TREES 7 TREES

ROAD E = 1280 LF
1280' / 100 = 12.8
12.8 X 1.5 = 19.2 19 CANOPY TREES 19 TREES
12.8 X 0.5 = 6.4 6 ORNAMENTAL TREES 6 TREES

2. STORMWATER RETENTION/DETENTION BASINS:
A. DECIDUOUS OR EVERGREEN TREES AT THE RATE OF ONE TREE
PER 2,000 SQ FT OF BASIN AREA

B. SHRUBS, HEDGES, OR YEWS AT THE RATE OF ONE PLANT PER
200 SQ FT OF BASIN AREA.

101,508 TOTAL SQ FT OF BASIN AREA
101,508 / 2,000 = 50.8  51 TREES 51  TREES
101,508 / 200 = 507.5 508 SHRUBS 508 SHRUBS

WESTTOWN TOWNSHIP LANDSCAPE REQUIREMENTS
DISTRICT: R-1 RESIDENTIAL DISTRICT                                                                            

  REQUIRED        PROPOSED

Plant Schedule
Quantity Symbol Scientific Name Common Name Size

Street Frontage
31 Gleditsia tricanthos inermis 'Skyline' 'Skyline' Thornless Honeylocust 3-3.5" cal. min., B&B

13

Ilex glabra Inkberry Holly 24-30" ht., 30-36" spacing

Basins
8 Liquidambar styraciflua American Sweetgum 3-3.5" cal. min., B&B

7

21

31

27

9
14

11

11

9 Picea glauca White Spruce 7-8' ht. min., B&B

85

5

85

85

85

83

85

Quercus imbricaria Shingle Oak 3-3.5" cal. min., B&B

Celtis occidentalis Hackberry 3-3.5" cal. min., B&B

Platanus x acerfolia 'Exclamation' 'Exclamation' London Planetree 3-3.5" cal. min., B&B

Betula nigra River Birch 3-3.5" cal. min., B&B

3-3.5" cal. min., B&B

Amelachier canadensis Serviceberry

Acer rubrum Red Maple

Picea abies Norway Spruce 7-8' ht. min., B&B

Thuja plicata 'Green Giant' 'Green Giant' Arborvitae 7-8' ht. min., B&B

Cornus florida rubra 'Cherokee Brave' 'Cherokee Brave' Dogwood 8-10' ht., B&B
Cercis canadensis Eastern Redbud 8-10' ht., B&B

8-10' ht., B&B

Hamamelis virginiana 'Little Suzie' 'Little Suzie' Dwarf Witch Hazel 24-30" ht., 30-36" spacing

Cornus sericea Red Osier Dogwood 24-30" ht., 30-36" spacing
Lindera benzoin Spicebush 24-30" ht., 30-36" spacing

Sambucus canadensis Elderberry 24-30" ht., 30-36" spacing

Clethra alnifolia 'Hummingbird' 'Hummingbird' Summersweet 24-30" ht., 30-36" spacing

Additional Landscaping
13 Thuja plicata 'Green Giant' 'Green Giant' Arborvitae 7-8' ht. min., B&B

Buffers
16 2.5-3" cal. min., B&B

73

22

18

19

59

122

2.5-3" cal. min., B&B

2.5-3" cal. min., B&B

2.5-3" cal. min., B&B

8-10' ht., B&B

36-42" ht., 30-36" spacing

8-10' ht., B&B

Acer saccharum Sugar Maple
Acer rubrum Red Maple

Sassafras albidium Sassafras

Diospyros Virginiana Persimmon

Picea abies Norway Spruce

Picea glauca White Spruce

Viburnum x praganese Prague Viburnum

105 36-42" ht., 30-36" spacingMyrica pennsylvanica Bayberry

1
DECIDUOUS TREE PLANTING DETAIL ON GRADE
SCALE : 1/2" = 1'-0"

2
EVERGREEN TREE PLANTING DETAIL ON GRADE
SCALE : 1/2" = 1'-0"

3
SHRUB DETAIL ON GRADE
SCALE : 1" = 1'-0"

SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE
SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR
PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN

ACCORDANCE WITH THE CONTRACT DOCUMENTS.
2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT

PURPOSED ONLY.

3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING
DATED, 03/14/2023.

4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED

AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.
5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING

TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED
IMPROVEMENTS.

6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL
DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,
SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN

AREAS.
7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO

UNDERGROUND UTILITIES DAMAGED.
8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE

PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.
9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,

THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL

DISTURBED LAWN AREAS.
10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN

UNDERGROUND UTILITY.

11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN
OTHERWISE.

12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING
CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR

EXCAVATION IS DONE.
13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE

ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.

14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS
SHOWN OTHERWISE.

15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,

LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR
THE LANDSCAPE MATERIAL.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE
CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY

DIGGING OR PLANT REMOVAL OCCURS.
17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE

SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.

18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE
INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN
GOOD CONDITION, REPLACED WITH THE EQUIVALENT

COMPENSATORY PLANTINGS.
19. V.I.F. = VERIFY IN FIELD.

GENERAL PLANTING NOTES:

1. ALL PLANT MATERIAL SHALL BE GUARANTEED FOR 18 MONTHS.

2. ALL PLANT MATERIAL SHALL BE OF SPECIMEN QUALITY.
3. ALL PLANT MATERIAL SHALL BE LAID OUT IN FIELD BY LANDSCAPE

ARCHITECT.  (NOTE: NO SHRUBS SHALL BE PLANTED UNTIL ALL TREE

PLANTING IS COMPLETED.)
4. ALL PLANT MATERIAL SHALL BE THOROUGHLY WATERED DURING

INSTALLATION AND THROUGHOUT THE GUARANTEE PERIOD.
5. ALL PLANT MATERIAL SHALL BE WATERED BY CONTRACTOR AT

LEAST THREE (3) TIMES IN ABSENCE OF NATURAL RAINFALL OR UNTIL

THE END OF THE GUARANTEE PERIOD.
6. ALL TREES SHALL BE PROVIDED WITH A 3" DEEP SAUCER, CONSISTING

OF SHREDDED OAK BARK MULCH.
7. ALL PLANT MATERIALS SHALL BE IN ACCORDANCE WITH THE

AMERICAN STANDARDS FOR NURSERY STOCK (ANSI Z60.1-2004).
PLANT ACCORDING TO ANSI A300 PART 6.

8. CONTRACTOR SHALL PROVIDE LANDSCAPE ARCHITECT WITH
NURSERY SOURCE OF ALL PLANT MATERIAL.  LANDSCAPE ARCHITECT

SHALL PERFORM A SITE VISIT TO INSPECT NURSERY SOURCE PRIOR TO
DELIVERY OF ANY PLANT MATERIAL.

9. ALL TREES AND SHRUBS DELIVERED TO THE SITE SHALL BE INSPECTED
AND APPROVED BY THE LANDSCAPE ARCHITECT PRIOR TO
PLANTING.  ALL TREES AND SHRUBS SHALL HAVE WATERPROOF TAG

BEARING LEGIBLE DESIGNATION OF BOTANICAL AND COMMON
NAME.

10. ALL PLANT SUBSTITUTIONS MUST BE APPROVED BY THE TOWNSHIP .

11. ANY PLANT MATERIAL EXHIBITING SIGNS OF DISEASE, INSECTS, EGGS,
LARVAE AND DEFECTS SUCH AS KNOTS, SUN-SCALD, INJURIES,

ABRASIONS OR DISFIGUREMENT SHALL BE REJECTED.
12. ALL PROPOSED SHRUBS SHALL BE PLANTED IN CONTINUOUS

MULCHED BEDS, CONSISTING OF 3" OF OAK BARK MULCH.
13. SCARIFY THE SUBGRADE AND SIDES OF THE PLANTING HOLE WHEN

PLANTING IN CLAY SOILS (MORE THAN 15% CLAY).

14. LIFT AND SET THE TREE BY ROOTBALL ONLY. DO NOT LIFT USING
THE TREE TRUNK AND DO NOT USE TREE TRUNK AS A LEVER.

15. SET THE TOP OF THE ROOTBALL LEVEL WITH THE SOIL SURFACE OR
SLIGHTLY HIGHER IF THE SOIL IS PRONE TO SETTLING.

16. AFTER THE TREE IS SET IN PLACE, REMOVE BURLAP, WIRE AND STRAPS

FROM AT LEAST THE UPPER 1/2 OF THE ROOTBALL.
17. PRUNING SHALL BE LIMITED TO DEAD, DISEASED, OR BROKEN LIMBS

ONLY AND SHALL BE IN ACCORDANCE WITH THE ANSI A300
SPECIFICATIONS. IF ADDITIONAL PRUNING IS NECESSARY, IT SHALL BE
DONE BY A CERTIFIED ARBORIST.

18. REMOVE ANY TRUNK WRAP REMAINING AT TIME OF PLANTING. NO
WRAPS SHALL BE PLACED ON TRUNK.

19. DO NOT REMOVE TREE IDENTIFICATION TAGS UNTIL THE

LANDSCAPE ARCHITECT HAS CONFIRMED CORRECT SPECIES
MATCHES THE PROJECT PLANTING SCHEDULE.

20. LANDSCAPING MATERIALS SHALL BE FIELD ADJUSTED DURING

INSTALLATION TO AVOID CONFLICT BETWEEN THE LIGHT FIXTURES,
UTILITIES, AND TREE CANOPIES.

Civil Engineering
Land Planning
Environmental

DLHowell

www.DLHowell.com

1250 Wrights Lane
West Chester, PA 19380
Phone: (610) 918-9002
Fax: (610) 918-9003
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Civil Engineering
Land Planning
Environmental

DLHowell

www.DLHowell.com

1250 Wrights Lane
West Chester, PA 19380
Phone: (610) 918-9002
Fax: (610) 918-9003

SPEC NOTES:
1. POST LIGHT TO BE INSTALLED ON MATCHING FINISH POLE.
2. FINISH/COLOR : BLACK
3. MOUNTING HEIGHT : 16'
4. SEE PLAN/SCHEDULE FOR DISTRIBUTION TYPE.
5. WATTAGE TO BE SELECTED BY CONTRACTOR.

CONTRACTOR NOTES:
1. GENERAL CONTRACTOR TO COORDINATE AND PROVIDE CONDUIT

PER LIGHTING SHOWN.
2. CONTRACTOR TO PROVIDE LIGHTING SUBMITTAL FOR FINAL

APPROVAL BY OWNER AND LANDSCAPE ARCHITECT.
3. REFER TO MANUFACTURER FOR INSTALLATION INSTRUCTIONS.

SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE
SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR
PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN

ACCORDANCE WITH THE CONTRACT DOCUMENTS.
2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT

PURPOSED ONLY.

3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING
DATED, 04/12/2023.

4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED

AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.
5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING

TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED

IMPROVEMENTS.
6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL

DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,
SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN

AREAS.
7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO

UNDERGROUND UTILITIES DAMAGED.

8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE
PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.

9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,

THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL
DISTURBED LAWN AREAS.

10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN
UNDERGROUND UTILITY.

11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN
OTHERWISE.

12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING

CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR
EXCAVATION IS DONE.

13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE

ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.
14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS

SHOWN OTHERWISE.
15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,

LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR
THE LANDSCAPE MATERIAL.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE

CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY
DIGGING OR PLANT REMOVAL OCCURS.

17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE
SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.

18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE
INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN
GOOD CONDITION, REPLACED WITH THE EQUIVALENT

COMPENSATORY PLANTINGS.
19. V.I.F. = VERIFY IN FIELD.
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DLHowell

www.DLHowell.com

1250 Wrights Lane
West Chester, PA 19380
Phone: (610) 918-9002
Fax: (610) 918-9003

SPEC NOTES:
1. POST LIGHT TO BE INSTALLED ON MATCHING FINISH POLE.
2. FINISH/COLOR : BLACK
3. MOUNTING HEIGHT : 16'
4. SEE PLAN/SCHEDULE FOR DISTRIBUTION TYPE.
5. WATTAGE TO BE SELECTED BY CONTRACTOR.

CONTRACTOR NOTES:
1. GENERAL CONTRACTOR TO COORDINATE AND PROVIDE CONDUIT PER

LIGHTING SHOWN.
2. CONTRACTOR TO PROVIDE LIGHTING SUBMITTAL FOR FINAL APPROVAL BY

OWNER AND LANDSCAPE ARCHITECT.
3. REFER TO MANUFACTURER FOR INSTALLATION INSTRUCTIONS.

SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE
SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR

PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN
ACCORDANCE WITH THE CONTRACT DOCUMENTS.

2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT

PURPOSED ONLY.
3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING

DATED, 04/12/2023.

4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED
AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.

5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING
TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED

IMPROVEMENTS.
6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL

DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,

SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN
AREAS.

7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO
UNDERGROUND UTILITIES DAMAGED.

8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE
PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.

9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,

THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL
DISTURBED LAWN AREAS.

10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN

UNDERGROUND UTILITY.
11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN

OTHERWISE.
12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING

CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR
EXCAVATION IS DONE.

13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE

ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.
14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS

SHOWN OTHERWISE.

15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,
LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR
THE LANDSCAPE MATERIAL.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE

CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY
DIGGING OR PLANT REMOVAL OCCURS.

17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE

SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.
18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE

INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN

GOOD CONDITION, REPLACED WITH THE EQUIVALENT
COMPENSATORY PLANTINGS.

19. V.I.F. = VERIFY IN FIELD.
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Civil Engineering
Land Planning
Environmental

DLHowell

www.DLHowell.com

1250 Wrights Lane
West Chester, PA 19380
Phone: (610) 918-9002
Fax: (610) 918-9003

SPEC NOTES:
1. POST LIGHT TO BE INSTALLED ON MATCHING FINISH POLE.
2. FINISH/COLOR : BLACK
3. MOUNTING HEIGHT : 16'
4. SEE PLAN/SCHEDULE FOR DISTRIBUTION TYPE.
5. WATTAGE TO BE SELECTED BY CONTRACTOR.

CONTRACTOR NOTES:
1. GENERAL CONTRACTOR TO COORDINATE AND PROVIDE CONDUIT PER

LIGHTING SHOWN.
2. CONTRACTOR TO PROVIDE LIGHTING SUBMITTAL FOR FINAL APPROVAL BY

OWNER AND LANDSCAPE ARCHITECT.
3. REFER TO MANUFACTURER FOR INSTALLATION INSTRUCTIONS.

SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE
SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR
PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN

ACCORDANCE WITH THE CONTRACT DOCUMENTS.
2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT

PURPOSED ONLY.
3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING

DATED, 04/12/2023.
4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED

AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.

5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING
TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED
IMPROVEMENTS.

6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL
DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,
SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN
AREAS.

7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO
UNDERGROUND UTILITIES DAMAGED.

8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE

PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.
9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,

THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL

DISTURBED LAWN AREAS.
10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN

UNDERGROUND UTILITY.
11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN

OTHERWISE.
12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING

CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR

EXCAVATION IS DONE.
13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE

ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.

14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS
SHOWN OTHERWISE.

15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,

LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR
THE LANDSCAPE MATERIAL.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE
CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY

DIGGING OR PLANT REMOVAL OCCURS.
17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE

SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.

18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE
INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN
GOOD CONDITION, REPLACED WITH THE EQUIVALENT

COMPENSATORY PLANTINGS.
19. V.I.F. = VERIFY IN FIELD.
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Civil Engineering
Land Planning
Environmental

DLHowell

www.DLHowell.com

1250 Wrights Lane
West Chester, PA 19380
Phone: (610) 918-9002
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SPEC NOTES:
1. POST LIGHT TO BE INSTALLED ON MATCHING FINISH POLE.
2. FINISH/COLOR : BLACK
3. MOUNTING HEIGHT : 16'
4. SEE PLAN/SCHEDULE FOR DISTRIBUTION TYPE.
5. WATTAGE TO BE SELECTED BY CONTRACTOR.

CONTRACTOR NOTES:
1. GENERAL CONTRACTOR TO COORDINATE AND PROVIDE CONDUIT PER

LIGHTING SHOWN.
2. CONTRACTOR TO PROVIDE LIGHTING SUBMITTAL FOR FINAL APPROVAL BY

OWNER AND LANDSCAPE ARCHITECT.
3. REFER TO MANUFACTURER FOR INSTALLATION INSTRUCTIONS.

SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE
SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR

PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN
ACCORDANCE WITH THE CONTRACT DOCUMENTS.

2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT

PURPOSED ONLY.
3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING

DATED, 04/12/2023.

4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED
AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.

5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING

TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED
IMPROVEMENTS.

6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL

DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,
SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN
AREAS.

7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO

UNDERGROUND UTILITIES DAMAGED.
8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE

PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.

9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,
THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL
DISTURBED LAWN AREAS.

10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN

UNDERGROUND UTILITY.
11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN

OTHERWISE.

12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING
CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR
EXCAVATION IS DONE.

13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE
ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.

14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS

SHOWN OTHERWISE.
15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,

LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR
THE LANDSCAPE MATERIAL.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE
CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY
DIGGING OR PLANT REMOVAL OCCURS.

17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE
SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.

18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE

INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN
GOOD CONDITION, REPLACED WITH THE EQUIVALENT
COMPENSATORY PLANTINGS.

19. V.I.F. = VERIFY IN FIELD.
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Civil Engineering
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Environmental

DLHowell

www.DLHowell.com

1250 Wrights Lane
West Chester, PA 19380
Phone: (610) 918-9002
Fax: (610) 918-9003

SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE

SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR
PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN
ACCORDANCE WITH THE CONTRACT DOCUMENTS.

2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT
PURPOSED ONLY.

3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING

DATED, 04/12/2023.
4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED

AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.

5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING
TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED
IMPROVEMENTS.

6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL
DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,
SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN
AREAS.

7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO
UNDERGROUND UTILITIES DAMAGED.

8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE

PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.
9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,

THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL
DISTURBED LAWN AREAS.

10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN
UNDERGROUND UTILITY.

11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN

OTHERWISE.
12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING

CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR

EXCAVATION IS DONE.
13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE

ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.
14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS

SHOWN OTHERWISE.
15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,

LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR

THE LANDSCAPE MATERIAL.
16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE

CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY

DIGGING OR PLANT REMOVAL OCCURS.
17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE

SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.
18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE

INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN
GOOD CONDITION, REPLACED WITH THE EQUIVALENT
COMPENSATORY PLANTINGS.

19. V.I.F. = VERIFY IN FIELD.
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ANCHOR BOLTS PER
MANUFACTURER'S INSTALLATION

INSTRUCTIONS

NOTE:

ALL REBAR TO BE 2" CLEAR FROM
CONCRETE EDGES

(8) #5 BARS, VERTICAL,
SPACED EQUALLY

(4) #5 TIES

CONCRETE FOOTING 4,000 P.S.I.

8% AIR ENTRAINED AT 28 DAYS

CONDUIT PER MANUFACTURER'S
INSTALLATION INSTRUCTIONS

& N.E.C. REQUIREMENTS

FINISHED GRADE, SEE CIVIL PLANS

POST LIGHT

Civil Engineering
Land Planning
Environmental

DLHowell

www.DLHowell.com

1250 Wrights Lane
West Chester, PA 19380
Phone: (610) 918-9002
Fax: (610) 918-9003

SITE PLAN NOTES:

1. ALL LINES AND GRADE WORK NOT PRESENTLY ESTABLISHED AT THE
SITE SHALL BE LAID OUT BY A REGISTERED LAND SURVEYOR OR
PROFESSIONAL CIVIL ENGINEER EMPLOYED BY THE CONTRACTOR IN

ACCORDANCE WITH THE CONTRACT DOCUMENTS.
2. THIS PLAN TO BE USED FOR LANDSCAPING AND SITE IMPROVEMENT

PURPOSED ONLY.

3. PLANS CREATED FROM DRAWINGS FROM DL HOWELL ENGINEERING
DATED, 04/12/2023.

4. LOCATION OF ALL UNDERGROUND UTILITIES SHALL BE VERIFIED

AND MARKED IN THE FIELD, PRIOR TO ANY DIGGING OPERATIONS.
5. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING EXISTING

TREES AND PLANT MATERIAL WITHIN THE AREA OF PROPOSED

IMPROVEMENTS.
6. CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL

DEBRIS OFF-SITE, CLEAN-UP OF ALL PAVED AREAS (ROADWAYS,

SIDEWALKS, ETC.); AND RESTORATION OF ALL DISTURBED LAWN
AREAS.

7. CONTRACTOR SHALL BE RESPONSIBLE TO REPAIR ANY DAMAGE TO
UNDERGROUND UTILITIES DAMAGED.

8. CONTRACTOR SHALL PROVIDE SCREENED PLANTING SOIL WHERE
PLANTING IS TO OCCUR. 36" DEPTH. 6" DEPTH AT LAWN AREAS.

9. FOLLOWING COMPLETION OF ALL PLANTING INSTALLATION WORK,

THE CONTRACTOR SHALL BE REQUIRED TO RESTORE ALL
DISTURBED LAWN AREAS.

10. NO TREE SHALL BE PLANTED CLOSER THAN 10 FEET FROM AN
UNDERGROUND UTILITY.

11. ALL LINES ARE PARALLEL OR PERPENDICULAR UNLESS SHOWN
OTHERWISE.

12. VERIFY LAYOUT OF ALL PROPOSED WORK TO EXISTING

CONDITIONS. REPORT DISCREPANCIES BEFORE ANY CLEARING OR
EXCAVATION IS DONE.

13. PROVIDE STAKED LAYOUT ON SITE FOR OWNER AND LANDSCAPE

ARCHITECT'S REVIEW PRIOR TO COMMENCING WORK.
14. ALL DIMENSIONS SHOWN ARE TO FACE OF MATERIALS, UNLESS

SHOWN OTHERWISE.
15. PLEASE NOTE, CLIENT DID NOT RETAIN STUART AND ASSOCIATES,

LLC.. TO PROVIDE LONG TERM MAINTENANCE SPECIFICATIONS FOR
THE LANDSCAPE MATERIAL.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING PA ONE

CALL AND LOCATING ALL UNDERGROUND UTILITIES BEFORE ANY
DIGGING OR PLANT REMOVAL OCCURS.

17. CONTRACTOR SHALL INSTALL SILT FENCE IN ANY AREAS WHERE

SOIL MAY RUNOFF INTO PARKING AREAS OR INTO EXISTING INLETS.
18. FOLLOWING THE COMPLETION, THE EXISTING VEGETATION WILL BE

INSPECTED FOR HEALTH AND QUALITY, AND IF NOT DEEMED IN
GOOD CONDITION, REPLACED WITH THE EQUIVALENT

COMPENSATORY PLANTINGS.
19. V.I.F. = VERIFY IN FIELD.

LIGHTING AND LIGHTING SUBSTITUTION NOTES:

1. EXTERIOR LIGHTING HAS BEEN DESIGNED PER THE LIGHTING HANDBOOK OF THE
ENGINEERING SOCIETY OF NORTH AMERICA (IESNA)

2. SELECTED FIXTURES TO BE FULL-CUT AND DARK SKY FRIENDLY.
3. THE TOWNSHIP MAY REQUIRE GLARE SHIELDING DEVICES, AT THE APPLICANT'S

EXPENSES, IF DETERMINED APPLICABLE POST CONSTRUCTION.

4. THE TOWNSHIP RESERVES THE RIGHT TO CONDUCT ONE OR MORE
POST-INSTALLATION NIGHTTIME INSPECTIONS TO VERIFY COMPLIANCE WITH THE
REQUIREMENTS OF THIS SECTION, AND IF APPROPRIATE, TO REQUIRE SUITABLE

REMEDIAL ACTION AT NO EXPENSE TO TOWNSHIP.
5. POST-APPROVAL ALTERATIONS TO LIGHTING PLANS OR INTENDED SUBSTITUTION

FOR APPROVED LIGHTING EQUIPMENT SHALL BE SUBMITTED TO THE TOWNSHIP FOR
REVIEW AND APPROVAL PRIOR TO INSTALLATION.

6. LIGHTING FIXTURES AND EQUIPMENT SHALL BE MAINTAINED SO AS TO

CONTINUOUSLY MEET TOWNSHIP REQUIREMENTS.
7. ALL FIXTURES TO BE CONTROLLED WITH WIRELESS CONTROLLERS AND ALL SITE

LIGHTING WILL BE REDUCED BY 75% FROM 11PM TO DAWN.
8. ALL 120 VOLT CIRCUITS TO BE INSTALLED BY LICENSED ELECTRICIAN.
9. ALL 120 VOLT CABLE TO BE RUN IN CONDUIT.

10. CONTRACTOR TO PROVIDE SUFFICIENT NIGHTTIME ADJUSTMENT TO ALL LIGHTING
TO SATISFY TOWNSHIP REQUIREMENTS AND OWNER OR OWNER'S REPRESENTATIVE.

11. ALL LIGHTING TO BE INSTALLED ACCORDING TO MANUFACTURER'S

RECOMMENDATIONS.
12. ALL ELECTRICAL CONDUITS SHALL BE SCH. 40 PVC AND ALL BENDS SHALL BE SWEEP

TYPE FOR PULLING WIRE. CONDUIT TO EXTEND BEYOND THE EDGE OF HARDSCAPE
ELEMENTS BY 12" MIN. CONDUIT TO BE TEMPORARILY CAPPED AND LOCATIONS
STAKED PRIOR TO BACKFILLING.

13. WHILE EXTENDING CONDUITS UNDER EXISTING STRUCTURE THE CONTRACTOR
SHALL BE RESPONSIBLE FOR DAMAGE TO EXISTING STRUCTURES.

14. ALL SWITCHING CONTROL DEVICE TYPE AND LOCATIONS TO BE APPROVED BY

OWNER OR OWNER'S REPRESENTATIVE.
15. ALL LIGHTING FIXTURES TO BE CONTROLLED BY AUTOMATIC SWITCHES TO PERMIT

EXTINGUISHING LIGHT BETWEEN 11PM AND DAWN. ALL-NIGHT SAFETY OR SECURITY
LIGHTING SHALL NOT HAVE LIGHTING INTENSITY LEVELS WHICH EXCEED 25% OF THE
LEVELS NORMALLY PERMITTED BY THE TOWNSHIP BUT IN NO CASE SHALL THE

INTENSITY LEVELS BE LESS THAN THE MINIMUM LEVELS FOR SAFETY AND SECURITY AS
INVOKED BY THE IESNA.A11 FINAL LIGHT LOCATIONS TO BE APPROVED BY
LANDSCAPE ARCHITECT.

16. CONTRACTOR TO ARRANGE A PRE-CONSTRUCTION MEETING WITH THE OWNER
AND OWNER'S REPRESENTATIVES TO DISCUSS ALL UNDERGROUND UTILITIES.
AS-BUILT DRAWINGS ARE REQUESTED OF ALL SUCH FACILITIES.

17. CONTRACTOR TO PREPARE A PLAN OF ALL AS-BUILT UNGROUNDED UTILITIES.
18. ALL FINAL LIGHT LOCATIONS TO BE FIELD ADJUSTED, AIMED AS NECESSARY SO AS TO

AVOID SHINING OF LIGHT INTO WINDOWS AND DOORS. CONTRACTOR TO
ARRANGE PRE-CONSTRUCTION MEETING WITH THE OWNER AND OWNER'S
REPRESENTATIVES INCLUDING MASONS AND OTHER INDIVIDUALS FAMILIAR WITH

ANY UNDERGROUND FACILITIES.
19. ALL WIRING, UP LIGHTING AND SPOT LIGHT LOCATIONS TO BE COORDINATED WITH

TREES ON THE LANDSCAPE PLAN.
20. CONDUIT TRENCHING TO AVOID ROOT ZONES OF EXISTING TREES TO REMAIN.
21. ALL TRENCH LOCATIONS NEAR AND AROUND EXISTING TREES TO BE MARKED AND

APPROVED BY LANDSCAPE ARCHITECT PRIOR TO COMMENCEMENT.
22. PROJECT ELECTRICAL ENGINEER TO PROVIDE POWER PLAN.
23. IN THE EVENT THAT THE CONTRACTOR PROPOSES LIGHT FIXTURE SUBSTITUTIONS,

REQUEST MUST BE RECEIVED BY THE LANDSCAPE ARCHITECT FOR REVIEW (14)
FOURTEEN DAYS PRIOR TO BID DATE TO PROVIDE AMPLE TIME FOR REVIEW AND TO

ISSUE AN ADDENDUM INCORPORATING THE SUBSTITUTIONS. FAILURE TO SUBMIT
WITHIN THAT DEADLINE RENDERS ALL SUBSTITUTIONS REQUESTS VOID, AND
ORIGINALLY SPECIFIED FIXTURE(S) WILL BE SUPPLIED. THE CONTRACTOR SHALL

SUBMIT THE FOLLOWING:
23.1. TOWNSHIP REQUIRED COPIES OF ALL MANDATORY SUBMITTALS FOR BOTH THE

ORIGINALLY SPECIFIED FIXTURE(S) AND THE PROPOSED SUBSTITUTION(S)

23.2. CONTRACTOR'S WRITTEN CERTIFICATION THAT THE PROPOSED
SUBSTITUTION(S) CONFORM TO ALL REQUIREMENTS OF THE CONTRACT

DOCUMENTS IN EVERY RESPECT AND IS APPROPRIATE FOR THE APPLICATION
INDICATED IN THE DOCUMENTS.

23.3. CONTRACTOR'S WRITTEN STATEMENT INDICATING THE EFFECT OF THE

SUBSTITUTION(S) ON THE CONSTRUCTION SCHEDULE COMPARED TO THE
SCHEDULE WITH THE ORIGINALLY SPECIFIED FIXTURE(S).

23.4. CONTRACTOR-NET UNIT PRICE FOR THE ORIGINALLY SPECIFIED FIXTURE(S) AND
FOR THE PROPOSED SUBSTITUTE FIXTURE(S).

23.5. ONE SAMPLE OF THE PROPOSED SUBSTITUTION FIXTURE(S) WITH SPECIFIED LAMPS

AND CORD AND PLUG CONNECTION FOR 277 VOLT OPERATIONS.
23.6. CONTRACTOR'S WRITTEN CERTIFICATION THAT ANY ALTERATIONS THAT MAY

RESULT FROM THE PROPOSED LIGHTING FIXTURE SUBSTITUTION(S) WILL BE

DESIGNED AND CONSTRUCTED AT THE CONTRACTOR'S EXPENSE.
23.7. REIMBURSEMENT TO THE LANDSCAPE ARCHITECT FOR ALL TIME ASSOCIATED

WITH REVIEW OF FIXTURE SUBSTITUTIONS. PAYMENT SHALL BE MADE IN
ADVANCE OF THE REVIEW, BASED ON THE LANDSCAPE ARCHITECT'S HOURLY
RATES FOR THE PERSONAL INVOLVED IN THE REVIEW.

23.8. CONTRACTOR'S WRITTEN WAIVER OF RIGHTS TO ADDITIONAL PAYMENT
AND/OR TIME THAT MAY BECOME NECESSARY SHOULD THE PROPOSED
SUBSTITUTION(S) FAIL TO PERFORM IN A MANNER THAT IS EQUIVALENT TO THE

ORIGINALLY SPECIFIED FIXTURE(S).

23.9. AS NOTED ABOVE, AN ADDENDUM INCORPORATING THE SUBSTITUTION SHALL
INCORPORATE THE FOLLOWING REQUIREMENTS.

23.9.1. ANY SUBSTITUTIONS TO LIGHTING FIXTURES AND THEIR PARTS MUST BE
APPROVED BY THE OWNER, TENANT, TOWNSHIP, AND THE LANDSCAPE
ARCHITECT. ANY COST ASSOCIATED WITH REVIEW AND APPROVAL OF THE

SUBSTITUTIONS SHALL BE ENTIRELY BORNE BY THE CONTRACTOR.
23.9.2. COMPUTER PREPARED LIGHTING PLANS AND PHOTOMETRIC LAYOUTS OF

THE PROPOSED LIGHTING AREA WHICH INDICATES THE SYSTEM'S

PERFORMANCE.
23.9.3. A PHOTOMETRIC STUDY WITH REPORT NUMBER, DATE, FIXTURE CATALOG

NUMBER, LUMINAIRE AND LAMP SPECIFICATIONS; IES CALCULATIONS, POINT
BY POINT FOOT CANDLE PLAN, STATISTIC ZONES SHOWING AVERAGE,
MAXIMUM, MINIMUM AND UNIFORMITY RATIOS, SUMMARY, ISOLUX PLOT,

AND CATALOGUE CUTS. CATALOGUE CUTS MUST IDENTIFY OPTICS, LAMP
TYPE, DISTRIBUTION TYPE, REFLECTOR, LENS, BALLASTS, WATTAGE, VOLTAGE,
FINISH HOUSING DESCRIPTION AND ALL OTHER PERTINENT INFORMATION.

23.9.4. POLE MANUFACTURER AASHTO CALCULATIONS INDICATING THE POLE AND
ANCHOR BOLTS BEING SUBMITTED ARE CAPABLE OF SUPPORTING THE POLE

AND FIXTURE SYSTEMS BEING UTILIZED IN ACCORDANCE WITH THE
CONTRACT DOCUMENTS.

23.9.5. A PHOTOGRAPH THAT CLEARLY ILLUSTRATES THE REPLACEMENT FIXTURE

MOUNTED NOTING THE COLOR, FINISH, MANUFACTURER, AND ADDITIONAL
PHYSICAL CHARACTERISTICS.

SPEC NOTES:
1. POST LIGHT TO BE INSTALLED ON MATCHING FINISH POLE.
2. FINISH/COLOR : BLACK
3. MOUNTING HEIGHT : 16'
4. SEE PLAN/SCHEDULE FOR DISTRIBUTION TYPE.
5. WATTAGE TO BE SELECTED BY CONTRACTOR.

CONTRACTOR NOTES:
1. GENERAL CONTRACTOR TO COORDINATE AND PROVIDE CONDUIT PER

LIGHTING SHOWN.
2. CONTRACTOR TO PROVIDE LIGHTING SUBMITTAL FOR FINAL APPROVAL BY

OWNER AND LANDSCAPE ARCHITECT.
3. REFER TO MANUFACTURER FOR INSTALLATION INSTRUCTIONS.

1
POST LIGHT FOOTING DETAIL, TYP.
SCALE : 1/2" = 1'-0"

2
POST LIGHT CUTSHEET
SCALE : N.T.S.

3
POST LIGHT CUTSHEET CONT.
SCALE : N.T.S.
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PUBLIC SEWER WILL-SERVE LETTER 



W E S T T O W N     T O W N S H I P 
1039 Wilmington Pike        Post Office Box 79 

West Chester, PA 19382    Westtown, PA 19395 

610—692-1930                                                              FAX 610-692-9651 

email: administration@westtown.org                               www.westtownpa.org 
 

  

 

 

April 13, 2023 
 

Dave Gibbons, PE 
DL Howell & Associates, Inc 
1250 Wrights Lane 
West Chester, PA 19380 
 
Re:  Chapter 94 Capacity and Flow Allocation 
 Updated Stokes Estate Subdivision 
 927/1011, 1007 and 1013 Shiloh Rd 
 
Dear Mr. Gibbons: 
 
This letter certifies that there is sufficient capacity in Westtown Township’s sanitary 
sewer collection, conveyance and treatment systems, via the Rustin Pump Station and 
Chester Creek Wastewater Treatment Plant, at the current time to accept flows from 85 
proposed new single family connections in the Stokes Estate and adjacent parcels, 
including three existing dwellings that would be connected to public sewer.  
 
Please do not hesitate to contact me or Mark Gross, Public Works Director, if you have 
any questions about this matter.  
 
 
Sincerely, 

 
Jonathan Altshul 
Township Manager 
 
Cc:  Mila Carter, Director of Planning & Zoning 
 Mark Gross, Director of Public Works 
 Bill Malin, PE, Carroll Engineering 

mailto:administration@westtown.org
http://www.westtownpa.org/
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Scope and Nature of Proposed Development 

SCOPE AND NATURE OF PROPOSED DEVELOPMENT 
 

This report describes the transportation impact analysis for the proposed residential development located in 
Westtown Township, Chester County.  The development is proposed east of Shiloh Road (T-626) and west of 
the east branch of the Chester Creek.  See Figure 1 for a site location map.  The site is referred to as the 
Stokes Estate Tract, which is currently undeveloped.  Keystone Custom Homes has recently purchased the 
adjacent Galilea and O’Brien lots to reconfigure the planned single family residential development.  The 
proposed development will now include a maximum of 86 residential units comprised of up to 82 new 
residential lots, plus the four existing residential dwellings (Galilea – 2 houses, O’Brien, and the existing  
historic home).  The development will have full movement access onto Shiloh Road via two separate 
connections, one forming a 4-legged intersection opposite Hunt Drive, and the other forming a 4-legged 
intersection opposite Oakbourne Road.  The development will consist entirely of single family (detached) 
homes.  The development tract measures 64.956 acres.  A site plan which depicts the scope and nature of 
the proposed development is attached as Figure 2.   
 
Keystone Custom Homes would like to obtain the necessary approval so that they can institute construction 
as early as the Fall of 2023.  They anticipate full buildout of the development in 2028.  A design year of 2033 
was used for the analysis. 
 
The purpose of this study is to identify significant traffic problems associated with the ability of the existing 
roadways to accommodate the volume of traffic anticipated from the development and to assure safe and 
efficient site access.  If necessary, improvements will be recommended to mitigate the impact of 
development traffic on the surrounding roadway network.  This study is prepared in accordance with 
Westtown Township’s guidelines on traffic impact studies as detailed in Chapter 149 of their Subdivision and 
Land Development Ordinance (SALDO).  
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Description of Proposed Access Points 

DESCRIPTION OF PROPOSED ACCESS POINTS 
 
The project is proposed to include two primary access points.  The first access point is proposed on Shiloh 
Road (T-626) directly across from the existing Hunt Drive (T-546), creating a four-legged intersection.  The 
second access point is also proposed on Shiloh Road (T-626), but directly across from the existing Oakbourne 
Road (T-359), creating a four-legged intersection.  Stop sign control will remain on Hunt Drive and 
Oakbourne Road, and the proposed access road will also be stop controlled.  Free-flow traffic on Shiloh Road 
would remain unchanged.  In this area, Shiloh Road, is slightly rolling, with the Hunt Drive – proposed access 
intersection located at the apex of a hill, therefore allowing sight distance in excess of the Township 
requirements when appropriate embankment removal on the Stokes Estate property is performed.  The 
speed limit on Shiloh Road is posted at 30 mph.  SALDO Section 149-908 was used to determine the sight 
distance at the proposed access intersections.  The SALDO sight distance criteria calls for clear sight triangles 
of 75 feet for roadways below collector level and 100 feet for roadways at collector level.  According to the 
2019 Westtown Township Comprehensive Plan, Shiloh Road is classified as a Township owned collector 
road.  Details of the sight distance will be shown on the land development plans. 
 
Field views were conducted at the access point and study intersections and forms are included in the 
Appendices showing lane widths, grades, and traffic control.  
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Existing Conditions 

EXISTING CONDITIONS 
 
The development is proposed in a mainly residential area of Westtown Township.  The West Chester Bayard 
Rustin High School is located south of the site just north of S.R.0926.  The major roadway system in the 
study area is comprised of state and township roads.  Table 1 summarizes the roadway system 
characteristics for the roadways in Westtown Township, while Figure 3 shows the existing lane configuration 
and traffic control at the study intersections.   
 
Table 1:  Roadway System Characteristics 

Road Name 
Ownership 

(State or 
Township) 

Number of 
Travel Lanes 

Lane 
Widths 

Shoulder 
Widths Speed Limit ADT Functional 

Classification 

Street Road S.R.0926 2 12’ 4’ 45 mph 11,900 Arterial 
Highway 

Westtown 
Thornton 

Road 
S.R.2005 2 11’ 2’ 35 mph 2,400 Local Road 

Westtown 
Road S.R.2007 2 10’ 1’-2’ 35 mph 2,000 Collector 

Little Shiloh 
Road 

S.R.2005/ 
T-367 2 10’ 2’ 25 mph 4,400 Collector 

Shiloh Road T-626 2 10’ 1’-2’ 30 mph 5,800 Collector 

Hunt Drive T-546 2 10’ curbed Not Posted 300 Local Road 

Oakbourne 
Road T-359 2 10’ 1’ 35 mph 1,900 Collector 

Shiloh Hill 
Drive T-559 2 10’ curbed Not Posted 200 Local Road 

 
The ADT volumes on the state roadways were obtained from PennDOT’s Traffic Information Repository (TIRe) 
website.  ADT volumes on the Township roads were calculated using the PM peak hour volumes and a “k” 
factor of 10.  The right-of-way on Shiloh Road is 68’ per the PennDOT signal plan at S.R.0926.  Right-of-way on 
Shiloh Road in the vicinity of the access roadway opposite Hunt Drive is shown on the site plan developed by 
D.L. Howell & Associates, Inc., the project’s civil engineer. 
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Existing Conditions 

Based on the characteristics of the proposed development, the weekday AM and PM peak hours were 
analyzed.  Turning movement counts were conducted on Tuesday, October 5, 2021 from 6:00 AM to 9:00 
AM and 2:00 PM to 6:00 PM at the following study intersections: 

 
 Street Road (S.R.0926)/Shiloh Road (T-626) – Westtown Thornton Road (S.R.2005) 
 Hunt Drive (T-546)/Shiloh Road (T-626) 
 Oakbourne Road (T-359)/Shiloh Road (T-626) 
 Little Shiloh Road (S.R.2005 – T-367)/Shiloh Road (T-626) 
 Little Shiloh Road (T-367)/Shiloh Hill Drive (T-559) 
 Little Shiloh Road (T-367) – Falcon Lane/Westtown Road (S.R.2007) 

 
All intersections in the study area are unsignalized except for the Street Road (S.R.0926)/Shiloh Road (T-626) 
– Westtown Thornton Road intersection which is signalized.  Five of the six study intersections are “off-site 
intersections”.  Only one intersection, Hunt Drive/Shiloh Road is an “on-site intersection”, due to the 
construction of a new fourth leg for the intersection which provides direct access to the proposed 
development.  
 
Counts were recorded in 15-minute intervals, with the peak hour being selected from the four highest 
consecutive 15-minute periods.  The following AM and PM peak hours occurred at the study intersections: 
 

Intersection AM Peak Hour PM Peak Hour 
Street Road (S.R.0926)/Shiloh Road (T-626) – Westtown 
Thornton Road (S.R.2005) 

7:15 AM – 8:15 AM 4:45 PM – 5:45 PM 

Hunt Drive (T-546)/Shiloh Road (T-626) 7:00 AM – 8:00 AM 4:45 PM – 5:45 PM 

Oakbourne Road (T-359)/Shiloh Road (T-626) 7:00 AM – 8:00 AM 4:45 PM – 5:45 PM 

Little Shiloh Road (S.R.2005 – T-367)/Shiloh Road (T-626) 7:00 AM – 8:00 AM 4:45 PM – 5:45 PM 

Little Shiloh Road (T-367)/Shiloh Hill Drive (T-559) 7:15 AM – 8:15 AM 5:00 PM – 6:00 PM 

Little Shiloh Road (T-367) – Falcon Lane/Westtown Road 
(S.R.2007) 

7:30 AM – 8:30 AM 5:00 PM – 6:00 PM 

 
In order to analyze the intersections conservatively, no “common peak hour” was determined.  Since the 
peak traffic volumes were used at each respective intersection, there was no “balancing” between the study 
intersections.  Figure 4 in the Appendices shows the existing weekday AM and PM peak hour traffic volumes 
at the study intersections.  Details of the TMC counts are included in the Appendices.  Since these new 
traffic counts were conducted after September 7, 2021 no COVID-19 adjustments are required in 
accordance with PennDOT Strike-off-Letter 494-21-07. 
 



 

Stokes Estate Residential Project / Traffic Impact Study                   Revised April 2023 
 

 5 

Calculation of Intersection Capacity 

CALCULATION OF INTERSECTION CAPACITY  
 
This section discusses the methodology used in calculating levels of service and capacity analysis at the 
study intersections.  The Highway Capacity Manual (6th Ed.) procedures were used to determine level of 
service (LOS) and capacity for intersections.  Synchro version 11.1, build 2, revision 9 (11.1.2.9) was used for 
the analysis.  Unsignalized intersections are rarely at capacity from an overall standpoint.  Traffic 
movements from minor crossroads and major road left turns are largely affected by the distribution of gaps 
in the major street traffic stream, and motorist judgment in choosing gaps through which to execute their 
maneuvers.  Gaps in the traffic stream depend on several factors, including the type of maneuvers being 
executed, type of minor street control, the average speed of the major street and geometric and 
environmental conditions.  LOS criteria for unsignalized and signalized intersections are based on control 
delay (in seconds per vehicle) to motorists.  Various factors affect delay, including traffic volumes, lane 
configurations and widths, traffic signal phasing and cycle lengths, trucks percentages, etc.  All the 
methodologies and factors identified in Section 19-804 (A)(4) were used in the analysis. 
 
LOS ranges form “A” to “F” with “A” having the most favorable performance.  PennDOT’s “Policy and 
Procedures for Transportation Impact Studies” suggests new intersections must be designed to at least 
operate at an LOS C or better for rural conditions and an LOS D or better for urban conditions.  Also, the 
overall intersection LOS for “With Development” scenarios should be no worse than “Without 
Development” scenarios.  Level of service ranges for unsignalized and signalized intersections can be found 
in Table 2.  
 
Table 2: Level of Service Ranges – Unsignalized and Signalized Intersections 

Level of Service Expected Traffic Delay Average Control Delay (1) Control Delay (2) 

A Little or No Delay <10 <10 

B Short Traffic Delays >10 and <15 >10 and < 20 

C Average Traffic Delays >15 and < 25 >20 and < 35 

D Long Traffic Delays >25 and < 35 >35 and < 55 

E Very Long Traffic Delays >35 and < 50 >55 and < 80 

F Failure, Extreme Congestion >50 >80 

(1(1) UNSIGNALIZED – SEC/VEH 
  (2) SIGNALIZED – SEC/VEH AIZED – SEC/VE 
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Estimate of Trip Generation 

ESTIMATE OF TRIP GENERATION 
 
The level of traffic likely to be generated by the proposed development has been estimated using 
procedures in the Institute of Transportation Engineers (ITE) Trip Generation Manual (11th Ed. 2021) to 
determine the potential traffic impact on the study intersections.  Land use code 210, Single-family 
Detached Housing was utilized for the development.  The number of new units (82) was used as the 
independent variable.  The four existing residences (Galilea- 2 houses, O’Brien and the existing historic 
home) were already included as part of the existing traffic counts.  Details of this trip generation analysis can 
be found in the Appendices.  Table 1 summarizes the estimated site trip generation for the proposed 
development during the typical weekday AM and PM peak hours and during the typical weekday. 

Table 3:  Estimated Site Trip Generation 
Land Use 

(Code) 
# New 
Units 

AM Peak Hour PM Peak Hour ADWT Enter Exit Total Enter Exit Total 

Single-Family  
Detached Housing 

(210) 
82 16 46 62 52 30 82 841 
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Distribution of Traffic 

DISTRIBUTION OF TRAFFIC  
 
Figure 5 shows the trip distribution percentages for the new site traffic on the roadway system.  The site trip 
distribution was based on a cordon line methodology which used the traffic volumes entering and exiting 
the study area.  The trip distribution was favored to Street Road (S.R.0926) for eastbound traffic accessing 
the Greater Philadelphia area and Street Road (S.R.0926) to the west for traffic to access U.S. 202.  The 
proposed distribution used for the new site traffic is as follows: 
 

 25% oriented to/from the east on Street Road (S.R.0926) 
 25% oriented to/from the west on Street Road (S.R.0926) 
 15% oriented to/from the west on Little Shiloh Road (S.R.2005) 
 20% oriented to/from the north on Westtown Road (S.R.2007) 
 5% oriented to/from the south on Westtown Thornton Road 
 10% oriented to/from the west on Oakbourne Road 

 
Figure 6 shows the site trips generated by the proposed development and assigned to the roadway network.  
Details of the site trip distribution and assignment are included in the Appendices. 
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Comparison of Counts and Capacities, Existing 

COMPARISON OF COUNTS AND CAPACITIES, EXISTING  
 
Based on the level of service methodologies previously discussed, an analysis of existing conditions was 
analyzed.  Table A in the Appendices shows the results of the existing level of service/capacity analysis.  
Figure 7 graphically shows the existing level of service results at the study intersections during the AM and 
PM peak hours.  As shown in Table A, the study intersections are all operating at an overall LOS B or better, 
except for the Street Road (S.R.0926)/Shiloh Road (T-626) – Westtown Thornton Road (S.R.2005) signalized 
intersection which operates at an overall LOS E during the AM and the PM peak hours based on the existing 
signal timings.  The northbound approach is operating at an LOS F during both the peak hours. 
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Comparison of Counts and Capacities, Future 

COMPARISON OF COUNTS AND CAPACITIES, FUTURE  
 
An analysis of future conditions for both the No Build (Without Development) and Build (With Development) 
scenarios was completed for the 2028 opening year and the 2033 design year.   
 
Some level of external traffic growth on the roadway system can be expected even without the proposed 
development.  This growth can be attributed to a nominal increase in through traffic and traffic generated 
by developments outside the study area.  There are no known developments planned within the immediate 
study area to be included in the base traffic volumes.  A 0.54 percent average annual growth rate was used 
to factor the existing traffic counts to the opening year 2028 and the design year 2033 as recommended by 
PennDOT Bureau of Planning and Research’s Table “Growth Factors for August 2022 to July 2023”.  Figures 8 
and 9 in the Appendices show the AM and PM opening year (2028) and design year (2033) peak hour 
without development traffic volumes at the study intersections. 
 
A level of service analysis was conducted at the study intersections for both the opening year (2028) and the 
design year (2033) without development scenarios to determine the future level of service without the 
proposed development.  Traffic signal timings were optimized for both the Build and No Build scenarios.  
Table A in the Appendices shows the results of the level of service analysis, while Figures 10 and 11 in the 
Appendices graphically show the level of service results for the 2028 and 2033 No Build conditions.  During 
both scenarios, all unsignalized intersections will continue to operate at an overall LOS B or better, except 
for the signalized intersection of Street Road (S.R.0926)/Shiloh Road (T-626) – Westtown Thornton Road 
(S.R.2005),  which will operate at an overall LOS D during the AM and PM peak hours during both the 2028 
and 2033 years.   
 
The opening year (2028) and the design year (2033) with development peak hour volumes were derived by 
combining existing traffic, growth in background and through traffic, and the site trips generated by the 
proposed development.  Figures 12 and 13 in the Appendices shows the AM and PM opening year (2028) 
and design year (2033) with development traffic volumes at the study intersections. 
 
A level of service analysis was conducted at the study area intersections for the opening year (2028) and 
design year (2033) with development scenario to determine the level of service with the proposed 
development.  Table A in the Appendices shows the results of the level of service analysis, and Figures 14 
and 15 in the Appendices show the peak hour opening year (2028) and design year (2033) level of service 
results.  As with the No Build conditions, the unsignalized intersections will continue to operate at an overall 
LOS B or better.  In the year 2028 and 2033, the signalized intersection will operate at an overall LOS D 
during the AM and PM peak hours.   
 
As shown in Table A in the Appendices, the change in overall level of service results at the study 
intersections between future without development and future with development scenarios either remains 
unchanged or shows less than a ten-second variance in overall delay.  The site access intersection is 
forecasted to operate at an overall LOS A during the peak hours. 
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Necessary Improvements 

NECESSARY IMPROVEMENTS 
 
The proposed access intersection with Shiloh Road (T-626) will operate with acceptable levels of service.  
Additionally, the need for left and right turn lanes on Shiloh Road (T-626) at the access intersection was 
evaluated for with development traffic conditions utilizing PennDOT guidelines outlined in Publication 46 
Chapter 11.17.  The analysis found that neither left nor right turn lanes are warranted at the access 
intersection.  Details of the turn lane analysis are included in the Appendices.  
 
The impact of the project on the local roadway system and study intersections is minimal.  Discounting the 
existing traffic from the historic farmhouse, O’Brien and Galilea properties, the project will generate 62 new 
trips during the AM peak hour and 81 PM peak hour trips.  No physical roadway improvements are needed 
to mitigate the impacts of the site and no turning movement restrictions need to be placed on the proposed 
access points.  
 

CONDITIONAL USE DISCUSSION 
 
As presented in the Township’s Zoning Code in regard to Conditional Use cases,  

“The burden of proof shall be upon the applicant to prove to the satisfaction of the 
Board of Supervisors, by credible evidence, that the use will not result in or substantially 
add to a significant traffic hazard or significant traffic congestion.  The peak traffic 
generated by the development shall be accommodated in a safe and efficient manner.  
Such analysis shall consider any improvements to streets that the applicant is committed 
to complete or fund.” 
 

After reviewing the data contained in this traffic impact study (TIS), including the crash analysis, I believe the 
use will not result in or substantially add to a significant traffic hazard or significant traffic congestion.  The 
site trips from the development shall be accommodated in a safe and efficient manner as demonstrated in 
this TIS.   
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Technical Appendix 

  
 

 

 

 

LEVELS OF SERVICE / QUEUE TABLES 



AM PM AM PM AM PM AM PM AM PM

EB B B C C C C C C C C

EBL B B C C D C D C D C

EBTR B B C B C C C C C C

WB C C D D D D D D D D

WBL B B C C C C C C C C

WBT C C D D D D D D D D

WBR B B C C C C C C C C

NB F (528.5) F (414.2) F (155.1) F (116.0) F (159.5) F (125.6) F (171.5) F (133.4) F (176.1) F (141.8)

SB D D E D E D E D E D

SBLT D E E D E D E D E D

SBR D C D C D C D C D C

OVERALL E (64.8) E (60.9) D (46.1) D (39.6) D (48.2) D (41.1) D (49.3) D (42.2) D (51.9) D (43.6)

EB B B B B B B B B B B

WB C B C B C B D B C B

NBL A A A A A A A A A A

SBL A A A A A A A A A A

OVERALL A (0.5) A (0.4) A (0.5) A (0.4) A (1.2) A (0.8) A (0.5) A (0.4) A (1.3) A (0.8)

EB B B B B B B B B B B

WB A B A B C B B B C B

NBL A A A A A A A A A A

SBL A A A A A A A A A A

OVERALL A (3.1) A (2.9) A (3.2) A (3.0) A (3.8) A (3.4) A (3.3) A (3.0) A (4.0) A (3.4)

EB A A B A B A B A B A

WB A A A A B A B A B A

NB B B B B B B B B B B

SB A A A A A A A A A A

OVERALL B (10.4) A (9.6) B (10.7) A (9.8) B (11.0) A (10.0) B (10.9) A (10.0) B (11.3) A (10.2)

WBL A A A A A A A A A A

NB A A A A A A A A A A

OVERALL A (0.5) A (0.4) A (0.5) A (0.4) A (0.5) A (0.4) A (0.5) A (0.4) A (0.5) A (0.3)

EB B B B B B B B B B B

WB C C C D C D C D C D

NBL A A A A A A A A A A

SBL A A A A A A A A A A

OVERALL A (2.9) A (4.6) A (3.0) A (4.9) A (3.2) A (5.0) A (3.1) A (5.0) A (3.3) A (5.2)

2033 Traffic Volumes w/out 
Development

2033 Traffic Volumes with 
Development

Table A
Future Intersection Level of Service Results

Street Road (S.R.0926) / Shiloh 
Road (T-626) -  Westtown 
Thornton Road (S.R.2005)

Little Shiloh Road (T-367) / 
Shiloh Hill Drive (T-559)

2028 Traffic Volumes with 
Development

2028 Traffic Volumes w/out 
Development

Little Shiloh Road (T-367) - 
Falcoln Lane  / Westtown Road 

(S.R.2007)

Little Shiloh Road (S.R.2005/T-
367) / Shiloh Road (T-626)

Intersection Approach 
(Movement)

Existing Traffic Volumes

Hunt Drive (T-546) / Shiloh 
Road (T-626)

Oakbourne Road (T-359) / 
Shiloh Road (T-626)



AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak

EBL 125' 83 63 135 98 145 115

EBTR +800' 280 210 375 300 375 303

WBL 100' 13 5 18 8 18 8

WBT +800' 420 298 570 423 570 425

WBR 175' 130 73 168 103 173 115

NB +800' 548 498 345 293 353 310

SBLT +800' 303 318 355 308 403 323

SBR 150' 3 95 130 110 150 3

EB +500' 5 3 5 3 5 3

WB +500' 0 0 0 0 13 3

NBL +500' 0 0 0 3 0 3

SBL +500' 0 0 0 0 0 0

EB +500' 25 15 28 15 28 18

WB +500' 0 0 0 0 10 5

NBL +500' 8 5 8 8 8 8

SBL +500' 0 0 0 0 0 0

EB +500' 40 38 45 43 45 45

WB +500' 20 15 20 18 23 20

NB +500' 48 35 53 38 60 40

SB +500' 0 0 0 0 0 0

WBL +500' 0 0 0 0 0 0

NB +500' 0 0 0 0 0 0

EB +500' 13 18 13 20 15 23

WB +500' 15 33 15 38 15 38

NBL 260' 3 5 3 5 3 5

SBL +500' 0 3 0 3 0 3

Queue Analysis (In Feet) - HCM (6th Edition)

Existing 
Storage / 
Proposed 
Storage           
(in feet)

LanesIntersection

Street Road (S.R.0926) / Shiloh 
Road (T-626) - Westtown 

Thornton Road (S.R.2005)

Table B

2028 Traffic Volumes without 
DevelopmentExisting Traffic Volumes

Little Shiloh Road (S.R.2005) / 
Shiloh Hill Drive (T-559)

Little Shiloh Road (T-367) - 
Falcoln Lane / Westtown Road 

(S.R.2007)

2028 Traffic Volumes with 
Development

Hunt Drive (T-546) / Shiloh Road 
(T-626)

Oakbourne Road (T-359) / Shiloh 
Road (T-626)

Little Shiloh Road (S.R.2005 /T-
367) / Shiloh Road (T-626)



AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak

EBL 125' 83 63 148 105 160 123

EBTR +800' 280 210 390 313 390 318

WBL 100' 13 5 20 8 20 8

WBT +800' 420 298 603 440 603 445

WBR 175' 130 73 173 105 178 120

NB +800' 548 498 373 323 380 338

SBLT +800' 303 318 378 330 430 343

SBR 150' 3 95 138 115 155 125

EB +500' 5 3 5 3 5 3

WB +500' 0 0 0 0 13 3

NBL +500' 0 0 0 3 0 3

SBL +500' 0 0 0 0 0 0

EB +500' 25 15 28 15 30 18

WB +500' 0 0 0 0 10 5

NBL +500' 8 5 8 8 8 8

SBL +500' 0 0 0 0 0 0

EB +500' 40 38 48 43 50 48

WB +500' 20 15 23 18 23 20

NB +500' 48 35 55 40 63 43

SB +500' 0 0 0 0 0 0

WBL +500' 0 0 0 0 0 0

NB +500' 0 0 0 0 0 0

EB +500' 13 18 13 20 15 23

WB +500' 15 33 18 40 18 40

NBL 260' 3 5 3 5 3 5

SBL +500' 0 3 0 3 0 3

Table B (cont.)

Queue Analysis (In Feet) - HCM (6th Edition)

Intersection Lanes

Existing 
Storage / 
Proposed 
Storage           
(in feet)

Existing Traffic Volumes 2033 Traffic Volumes without 
Development

2033 Traffic Volumes with 
Development

Street Road (S.R.0926) / Shiloh 
Road (T-626) - Westtown 
Thornton Road (S.R.2005)

Hunt Drive (T-546) / Shiloh Road 
(T-626)

Oakbourne Road (T-359) / Shiloh 
Road (T-626)

Little Shiloh Road (S.R.2005 /T-
367) / Shiloh Road (T-626)

Little Shiloh Road (S.R.2005) / 
Shiloh Hill Drive (T-559)

Little Shiloh Road (T-367) - 
Falcoln Lane / Westtown Road 

(S.R.2007)



50th 95th 50th 95th 50th 95th 50th 95th 50th 95th 50th 95th 50th 95th 50th 95th 50th 95th 50th 95th

EBL 125' 48 62 38 65 61 103 58 117 64 113 64 146 68 121 58 127 72 130 64 153

EBTR +800' 216 220 147 214 278 281 227 321 278 281 227 321 291 291 231 326 291 291 231 326

WBL 100' 8 18 3 13 9 21 4 16 9 21 4 16 9 21 5 17 9 21 5 17

WBT +800' 316 318 210 307 387 387 293 450 387 387 293 450 403 401 300 458 403 401 300 458

WBR 175' 84 105 47 84 102 126 65 112 105 129 73 123 105 129 66 113 108 132 73 123

NB +800' 119 203 79 225 108 140 102 171 110 142 104 183 113 145 106 187 114 147 108 191

SBLT +800' 163 224 137 326 198 246 184 304 214 271 192 320 205 256 193 329 234 282 201 344

SBR 150' 64 103 50 113 77 106 67 118 88 118 73 127 80 110 70 123 90 121 75 130

Existing 
Storage / 
Proposed 
Storage           
(in feet)

2033 Traffic Volumes without Development

AM Peak Hour PM Peak HourAM Peak Hour

2028 Traffic Volumes with Development

Table C

Queue Analysis (In Feet) - Synchro

2028 Traffic Volumes without DevelopmentExisting Traffic Volumes

PM Peak Hour PM Peak HourLanesIntersection

2033 Traffic Volumes with Development

AM Peak Hour

Street Road (S.R.0926) / Shiloh 
Road (T-626) - Westtown 
Thornton Road (S.R.2005)

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
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Chester County, PA
Street Rd & Shiloh Rd-Westtown
Thornton Rd
Tuesday, October 5, 2021
Location: 39.933198, -75.54736

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Street Rd & Shiloh
Rd-Westtown Thornton Rd
Site Code:
Start Date: 10/05/2021
Page No: 1

Turning Movement Data

Start
Time

Street Road Street Road Westtown Thornton  Road Shiloh Road

Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l

6:00 AM 1 23 0 0 0 0 24 0 8 2 0 0 0 10 1 1 0 0 0 0 2 4 1 2 0 0 0 7 43

6:15 AM 7 45 0 0 0 0 52 0 23 1 0 0 0 24 0 4 0 0 0 0 4 4 1 1 1 0 0 7 87

6:30 AM 4 45 0 0 0 0 49 0 33 7 1 0 0 41 1 17 1 0 0 0 19 10 3 6 0 0 0 19 128

6:45 AM 12 71 0 0 0 0 83 1 62 9 0 0 0 72 2 10 1 0 0 0 13 4 4 5 0 0 0 13 181
Hourly Total 24 184 0 0 0 0 208 1 126 19 1 0 0 147 4 32 2 0 0 0 38 22 9 14 1 0 0 46 439

7:00 AM 54 80 1 0 0 0 135 1 47 42 0 0 0 90 0 19 1 0 0 0 20 23 11 21 1 0 0 56 301

7:15 AM 86 87 0 0 0 0 173 4 87 114 0 0 0 205 5 40 1 1 0 0 47 48 26 28 0 0 0 102 527

7:30 AM 15 85 1 0 0 0 101 5 108 14 1 0 0 128 3 14 2 0 0 0 19 43 22 38 0 0 0 103 351

7:45 AM 7 98 2 0 0 0 107 2 119 10 0 0 0 131 9 20 2 0 0 0 31 8 17 14 0 0 0 39 308
Hourly Total 162 350 4 0 0 0 516 12 361 180 1 0 0 554 17 93 6 1 0 0 117 122 76 101 1 0 0 300 1487

8:00 AM 13 128 7 0 0 0 148 4 111 9 0 0 0 124 4 11 5 0 0 0 20 20 21 8 0 0 0 49 341

8:15 AM 20 87 2 0 0 0 109 2 82 30 0 0 0 114 3 19 3 0 0 0 25 14 25 5 4 0 0 48 296

8:30 AM 9 94 2 0 0 0 105 3 91 8 0 0 0 102 6 14 3 0 0 0 23 16 11 18 1 0 0 46 276

8:45 AM 10 89 4 0 0 0 103 4 90 3 0 0 0 97 13 9 2 0 0 0 24 14 28 21 0 0 0 63 287
Hourly Total 52 398 15 0 0 0 465 13 374 50 0 0 0 437 26 53 13 0 0 0 92 64 85 52 5 0 0 206 1200

9:00 AM 0 0 0 0 0 0 0 0 1 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Hourly Total 0 0 0 0 0 0 0 0 1 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

2:00 PM 19 64 3 1 0 0 87 0 44 21 1 0 0 66 2 18 5 0 0 0 25 6 17 5 1 0 0 29 207

2:15 PM 19 72 5 0 0 0 96 2 53 14 1 0 0 70 4 11 2 0 0 0 17 62 47 63 0 0 0 172 355

2:30 PM 26 77 7 0 0 0 110 2 102 17 1 0 0 122 4 9 3 0 0 0 16 14 22 31 0 0 0 67 315

2:45 PM 19 62 5 0 0 0 86 2 70 10 2 0 0 84 5 13 1 0 0 0 19 20 27 26 0 0 0 73 262
Hourly Total 83 275 20 1 0 0 379 6 269 62 5 0 0 342 15 51 11 0 0 0 77 102 113 125 1 0 0 341 1139

3:00 PM 21 93 3 0 0 0 117 7 99 12 1 0 0 119 4 17 3 0 0 0 24 18 20 21 1 0 0 60 320

3:15 PM 19 86 8 0 0 0 113 5 82 8 0 0 0 95 3 14 2 0 0 0 19 19 23 22 0 0 0 64 291

3:30 PM 8 89 7 2 0 0 106 0 108 15 0 0 0 123 1 12 0 0 0 0 13 24 23 17 0 0 0 64 306

3:45 PM 20 107 7 1 0 0 135 2 93 9 1 0 0 105 1 13 1 0 0 0 15 24 28 19 1 0 0 72 327
Hourly Total 68 375 25 3 0 0 471 14 382 44 2 0 0 442 9 56 6 0 0 0 71 85 94 79 2 0 0 260 1244

4:00 PM 17 104 1 0 0 0 122 7 97 9 1 0 0 114 4 19 4 0 0 0 27 15 27 14 0 0 0 56 319

4:15 PM 21 95 4 0 0 0 120 3 90 23 0 0 0 116 4 9 6 0 1 0 20 17 36 20 1 0 0 74 330

4:30 PM 21 83 4 0 0 0 108 5 123 13 0 0 0 141 6 28 4 0 0 0 38 24 38 38 0 0 0 100 387

4:45 PM 36 88 6 0 0 0 130 1 98 21 1 0 0 121 2 28 5 0 0 0 35 26 45 26 0 0 0 97 383
Hourly Total 95 370 15 0 0 0 480 16 408 66 2 0 0 492 16 84 19 0 1 0 120 82 146 98 1 0 0 327 1419

5:00 PM 30 120 9 0 0 0 159 3 82 25 0 0 0 110 0 20 5 0 0 0 25 21 46 24 1 0 0 92 386

5:15 PM 31 87 1 0 0 1 119 2 126 30 1 0 0 159 5 37 2 0 0 0 44 18 30 18 0 0 0 66 388

5:30 PM 38 108 6 0 0 0 152 3 118 40 0 0 0 161 2 30 7 0 0 0 39 26 45 34 0 0 0 105 457

5:45 PM 24 74 1 0 0 0 99 6 98 19 0 0 0 123 0 24 5 0 0 0 29 7 23 22 0 0 0 52 303
Hourly Total 123 389 17 0 0 1 529 14 424 114 1 0 0 553 7 111 19 0 0 0 137 72 144 98 1 0 0 315 1534

6:00 PM 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Grand
Total 607 2341 96 4 0 1 3048 76 2346 536 12 0 0 2970 94 480 76 1 1 0 652 549 667 567 12 0 0 1795 8465

Approach
% 19.9 76.8 3.1 0.1 0.0 - - 2.6 79.0 18.0 0.4 0.0 - - 14.4 73.6 11.7 0.2 0.2 - - 30.6 37.2 31.6 0.7 0.0 - - -

Total % 7.2 27.7 1.1 0.0 0.0 - 36.0 0.9 27.7 6.3 0.1 0.0 - 35.1 1.1 5.7 0.9 0.0 0.0 - 7.7 6.5 7.9 6.7 0.1 0.0 - 21.2 -

Lights 580 2280 96 4 0 - 2960 75 2272 521 11 0 - 2879 93 479 76 1 1 - 650 513 665 527 10 0 - 1715 8204

% Lights 95.6 97.4 100.0 100.0 - - 97.1 98.7 96.8 97.2 91.7 - - 96.9 98.9 99.8 100.0 100.0 100.0 - 99.7 93.4 99.7 92.9 83.3 - - 95.5 96.9

Buses 25 29 0 0 0 - 54 0 26 11 0 0 - 37 0 0 0 0 0 - 0 26 0 34 0 0 - 60 151

% Buses 4.1 1.2 0.0 0.0 - - 1.8 0.0 1.1 2.1 0.0 - - 1.2 0.0 0.0 0.0 0.0 0.0 - 0.0 4.7 0.0 6.0 0.0 - - 3.3 1.8

Trucks 2 32 0 0 0 - 34 1 48 4 1 0 - 54 1 1 0 0 0 - 2 10 2 6 2 0 - 20 110

% Trucks 0.3 1.4 0.0 0.0 - - 1.1 1.3 2.0 0.7 8.3 - - 1.8 1.1 0.2 0.0 0.0 0.0 - 0.3 1.8 0.3 1.1 16.7 - - 1.1 1.3

Bicycles
on

Crosswalk
- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - - - - - - - - - - - - - - - - - -

Pedestrian
s - - - - - 1 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - - - - - - - - - - - - - - - - - -



 

Chester County, PA
Street Rd & Shiloh Rd-Westtown
Thornton Rd
Tuesday, October 5, 2021
Location: 39.933198, -75.54736

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Street Rd & Shiloh
Rd-Westtown Thornton Rd
Site Code:
Start Date: 10/05/2021
Page No: 2

10/05/2021 6:00 AM
Ending At
10/05/2021 6:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Shiloh Road [SB]

Out In Total

1591 1715 3306

36 60 96

8 20 28

0 0 0

0 0 0

1635 1795 3430

537 665 513 0 0

34 0 26 0 0

8 2 10 0 0

0 0 0 0 0

0 0 0 0 0

579 667 549 0 0
R T L U P

2967
0 0 42 55

2870

O
ut

2970
0 0 54 37

2879

In

5937
0 0 96 92

5749

Total

S
treet R

oad [W
B

]

R 548 0 0 5 11
532

T
2346

0 0 48 26
2272

L 76 0 0 1 0 75

U 0 0 0 0 0 0

P 0 0 0 0 0 0

841 650 1491

0 0 0

3 2 5

0 0 0

0 0 0

844 652 1496
Out In Total

Westtown Thornton  Road

U L T R P

1 93 479 77 0

0 0 0 0 0

0 1 1 0 0

0 0 0 0 0

0 0 0 0 0

1 94 480 77 0

S
tre

et
 R

oa
d 

[E
B

] To
ta

l

58
62

11
4

91 0 0

60
67

In

29
60 54 34 0 0

30
48

O
ut

29
02 60 57 0 0

30
19

0 0 0 0 0 0 U

58
0

25 2 0 0 60
7 L

22
80 29 32 0 0

23
41 T

10
0 0 0 0 0 10
0 R

0 0 0 0 1 1 P

Turning Movement Data Plot



 

Chester County, PA
Street Rd & Shiloh Rd-Westtown
Thornton Rd
Tuesday, October 5, 2021
Location: 39.933198, -75.54736

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Street Rd & Shiloh
Rd-Westtown Thornton Rd
Site Code:
Start Date: 10/05/2021
Page No: 3

Turning Movement Peak Hour Data (7:15 AM)

Start
Time

Street Road Street Road Westtown Thornton  Road Shiloh Road

Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l

7:15 AM 86 87 0 0 0 0 173 4 87 114 0 0 0 205 5 40 1 1 0 0 47 48 26 28 0 0 0 102 527

7:30 AM 15 85 1 0 0 0 101 5 108 14 1 0 0 128 3 14 2 0 0 0 19 43 22 38 0 0 0 103 351

7:45 AM 7 98 2 0 0 0 107 2 119 10 0 0 0 131 9 20 2 0 0 0 31 8 17 14 0 0 0 39 308

8:00 AM 13 128 7 0 0 0 148 4 111 9 0 0 0 124 4 11 5 0 0 0 20 20 21 8 0 0 0 49 341

Total 121 398 10 0 0 0 529 15 425 147 1 0 0 588 21 85 10 1 0 0 117 119 86 88 0 0 0 293 1527

Approach
% 22.9 75.2 1.9 0.0 0.0 - - 2.6 72.3 25.0 0.2 0.0 - - 17.9 72.6 8.5 0.9 0.0 - - 40.6 29.4 30.0 0.0 0.0 - - -

Total % 7.9 26.1 0.7 0.0 0.0 - 34.6 1.0 27.8 9.6 0.1 0.0 - 38.5 1.4 5.6 0.7 0.1 0.0 - 7.7 7.8 5.6 5.8 0.0 0.0 - 19.2 -

PHF 0.35
2 0.777 0.357 0.000 0.000 - 0.764 0.750 0.893 0.322 0.250 0.000 - 0.717 0.583 0.531 0.500 0.250 0.000 - 0.622 0.620 0.827 0.579 0.000 0.000 - 0.711 0.724

Lights 118 383 10 0 0 - 511 15 407 146 1 0 - 569 20 85 10 1 0 - 116 115 84 81 0 0 - 280 1476

% Lights 97.5 96.2 100.0 - - - 96.6 100.0 95.8 99.3 100.0 - - 96.8 95.2 100.0 100.0 100.0 - - 99.1 96.6 97.7 92.0 - - - 95.6 96.7

Buses 3 6 0 0 0 - 9 0 8 0 0 0 - 8 0 0 0 0 0 - 0 4 0 6 0 0 - 10 27

% Buses 2.5 1.5 0.0 - - - 1.7 0.0 1.9 0.0 0.0 - - 1.4 0.0 0.0 0.0 0.0 - - 0.0 3.4 0.0 6.8 - - - 3.4 1.8

Trucks 0 9 0 0 0 - 9 0 10 1 0 0 - 11 1 0 0 0 0 - 1 0 2 1 0 0 - 3 24

% Trucks 0.0 2.3 0.0 - - - 1.7 0.0 2.4 0.7 0.0 - - 1.9 4.8 0.0 0.0 0.0 - - 0.9 0.0 2.3 1.1 - - - 1.0 1.6

Bicycles
on

Crosswalk
- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrian
s - - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -



 

Chester County, PA
Street Rd & Shiloh Rd-Westtown
Thornton Rd
Tuesday, October 5, 2021
Location: 39.933198, -75.54736

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Street Rd & Shiloh
Rd-Westtown Thornton Rd
Site Code:
Start Date: 10/05/2021
Page No: 4

Peak Hour Data

10/05/2021 7:15 AM
Ending At
10/05/2021 8:15 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Shiloh Road [SB]

Out In Total

350 280 630

3 10 13

1 3 4

0 0 0

0 0 0

354 293 647

81 84 115 0 0

6 0 4 0 0

1 2 0 0 0

0 0 0 0 0

0 0 0 0 0

88 86 119 0 0
R T L U P

528 0 0 9 10

509

O
ut

588 0 0 11 8 569

In

1116
0 0 20 18

1078

Total

S
treet R

oad [W
B

]

R 148 0 0 1 0 147

T 425 0 0 10 8 407

L 15 0 0 0 0 15

U 0 0 0 0 0 0

P 0 0 0 0 0 0

109 116 225

0 0 0

2 1 3

0 0 0

0 0 0

111 117 228
Out In Total

Westtown Thornton  Road

U L T R P

0 20 85 11 0

0 0 0 0 0

0 1 0 0 0

0 0 0 0 0

0 0 0 0 0

0 21 85 11 0

S
tre

et
 R

oa
d 

[E
B

] To
ta

l

10
19 23 21 0 0

10
63

In 51
1 9 9 0 0 52
9

O
ut

50
8

14 12 0 0 53
4

0 0 0 0 0 0 U

11
8 3 0 0 0 12
1 L

38
3 6 9 0 0 39
8 T

10 0 0 0 0 10 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (7:15 AM)



 

Chester County, PA
Street Rd & Shiloh Rd-Westtown
Thornton Rd
Tuesday, October 5, 2021
Location: 39.933198, -75.54736

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Street Rd & Shiloh
Rd-Westtown Thornton Rd
Site Code:
Start Date: 10/05/2021
Page No: 5

Turning Movement Peak Hour Data (4:45 PM)

Start
Time

Street Road Street Road Westtown Thornton  Road Shiloh Road

Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l

4:45 PM 36 88 6 0 0 0 130 1 98 21 1 0 0 121 2 28 5 0 0 0 35 26 45 26 0 0 0 97 383

5:00 PM 30 120 9 0 0 0 159 3 82 25 0 0 0 110 0 20 5 0 0 0 25 21 46 24 1 0 0 92 386

5:15 PM 31 87 1 0 0 1 119 2 126 30 1 0 0 159 5 37 2 0 0 0 44 18 30 18 0 0 0 66 388

5:30 PM 38 108 6 0 0 0 152 3 118 40 0 0 0 161 2 30 7 0 0 0 39 26 45 34 0 0 0 105 457

Total 135 403 22 0 0 1 560 9 424 116 2 0 0 551 9 115 19 0 0 0 143 91 166 102 1 0 0 360 1614

Approach
% 24.1 72.0 3.9 0.0 0.0 - - 1.6 77.0 21.1 0.4 0.0 - - 6.3 80.4 13.3 0.0 0.0 - - 25.3 46.1 28.3 0.3 0.0 - - -

Total % 8.4 25.0 1.4 0.0 0.0 - 34.7 0.6 26.3 7.2 0.1 0.0 - 34.1 0.6 7.1 1.2 0.0 0.0 - 8.9 5.6 10.3 6.3 0.1 0.0 - 22.3 -

PHF 0.88
8 0.840 0.611 0.000 0.000 - 0.881 0.750 0.841 0.725 0.500 0.000 - 0.856 0.450 0.777 0.679 0.000 0.000 - 0.813 0.875 0.902 0.750 0.250 0.000 - 0.857 0.883

Lights 132 401 22 0 0 - 555 9 421 116 2 0 - 548 9 115 19 0 0 - 143 91 166 102 1 0 - 360 1606

% Lights 97.8 99.5 100.0 - - - 99.1 100.0 99.3 100.0 100.0 - - 99.5 100.0 100.0 100.0 - - - 100.0 100.0 100.0 100.0 100.0 - - 100.0 99.5

Buses 2 2 0 0 0 - 4 0 0 0 0 0 - 0 0 0 0 0 0 - 0 0 0 0 0 0 - 0 4

% Buses 1.5 0.5 0.0 - - - 0.7 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 0.2

Trucks 1 0 0 0 0 - 1 0 3 0 0 0 - 3 0 0 0 0 0 - 0 0 0 0 0 0 - 0 4

% Trucks 0.7 0.0 0.0 - - - 0.2 0.0 0.7 0.0 0.0 - - 0.5 0.0 0.0 0.0 - - - 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.2

Bicycles
on

Crosswalk
- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - - - - - - - - - - - - - - - - - -

Pedestrian
s - - - - - 1 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - - - - - - - - - - - - - - - - - -



 

Chester County, PA
Street Rd & Shiloh Rd-Westtown
Thornton Rd
Tuesday, October 5, 2021
Location: 39.933198, -75.54736

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Street Rd & Shiloh
Rd-Westtown Thornton Rd
Site Code:
Start Date: 10/05/2021
Page No: 6

Peak Hour Data

10/05/2021 4:45 PM
Ending At
10/05/2021 5:45 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Shiloh Road [SB]

Out In Total

365 360 725

2 0 2

1 0 1

0 0 0

0 0 0

368 360 728

103 166 91 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

103 166 91 0 0
R T L U P

513 0 0 0 2 511

O
ut

551 0 0 3 0 548

In

1064
0 0 3 2

1059

Total

S
treet R

oad [W
B

]

R 118 0 0 0 0 118

T 424 0 0 3 0 421

L 9 0 0 0 0 9

U 0 0 0 0 0 0

P 0 0 0 0 0 0

197 143 340

0 0 0

0 0 0

0 0 0

0 0 0

197 143 340
Out In Total

Westtown Thornton  Road

U L T R P

0 9 115 19 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 9 115 19 0

S
tre

et
 R

oa
d 

[E
B

] To
ta

l

10
88 4 4 0 0

10
96

In 55
5 4 1 0 0 56
0

O
ut

53
3 0 3 0 0 53
6

0 0 0 0 0 0 U

13
2 2 1 0 0 13
5 L

40
1 2 0 0 0 40
3 T

22 0 0 0 0 22 R

0 0 0 0 1 1 P

Turning Movement Peak Hour Data Plot (4:45 PM)



 

Chester County, PA
Shiloh Rd & Hunt Dr
Tuesday, October 5, 2021
Location: 39.946701, -
75.554599

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Hunt
Drive
Site Code:
Start Date: 10/05/2021
Page No: 1

Turning Movement Data

Start Time

Hunt Drive Private Driveway Shiloh Road Shiloh Road

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

6:00 AM 0 1 1 0 0 2 0 0 0 0 0 0 0 2 1 0 0 3 0 4 0 0 0 4 9

6:15 AM 1 0 0 0 0 1 0 0 0 0 0 0 0 6 1 0 0 7 0 3 0 0 0 3 11

6:30 AM 1 0 0 0 0 1 1 0 0 0 0 1 1 21 1 0 0 23 0 24 0 0 0 24 49

6:45 AM 0 0 1 0 0 1 0 0 0 0 0 0 0 22 1 0 0 23 0 36 1 0 2 37 61

Hourly Total 2 1 2 0 0 5 1 0 0 0 0 1 1 51 4 0 0 56 0 67 1 0 2 68 130

7:00 AM 0 0 2 0 0 2 1 0 0 0 0 1 2 25 0 0 0 27 0 97 0 0 0 97 127

7:15 AM 3 0 5 0 0 8 0 0 0 0 0 0 2 87 2 0 0 91 0 125 1 0 0 126 225

7:30 AM 2 0 1 0 0 3 0 0 0 0 0 0 1 56 1 0 0 58 0 38 0 0 0 38 99

7:45 AM 1 0 0 0 0 1 0 0 0 0 0 0 1 46 0 0 0 47 0 41 1 0 0 42 90

Hourly Total 6 0 8 0 0 14 1 0 0 0 0 1 6 214 3 0 0 223 0 301 2 0 0 303 541

8:00 AM 2 0 1 0 0 3 0 0 0 0 0 0 1 30 0 0 0 31 1 43 0 0 0 44 78

8:15 AM 2 0 3 0 0 5 0 0 0 0 0 0 0 42 0 0 0 42 0 56 0 0 0 56 103

8:30 AM 0 0 2 0 0 2 0 0 1 0 0 1 0 28 1 0 0 29 0 45 2 0 0 47 79

8:45 AM 1 0 0 0 0 1 1 0 2 0 0 3 1 31 0 0 0 32 0 37 2 0 0 39 75

Hourly Total 5 0 6 0 0 11 1 0 3 0 0 4 2 131 1 0 0 134 1 181 4 0 0 186 335

9:00 AM 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
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

Hourly Total 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

2:00 PM 2 1 2 0 0 5 0 0 1 0 0 1 0 19 0 0 0 19 0 54 0 0 0 54 79

2:15 PM 1 0 0 0 0 1 0 0 0 0 0 0 4 89 0 0 0 93 0 38 1 0 0 39 133

2:30 PM 1 0 1 0 0 2 0 0 0 0 0 0 2 46 0 0 0 48 0 43 0 0 0 43 93

2:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 2 45 0 0 0 47 0 39 0 0 0 39 86

Hourly Total 4 1 3 0 0 8 0 0 1 0 0 1 8 199 0 0 0 207 0 174 1 0 0 175 391

3:00 PM 1 0 2 0 0 3 0 0 0 0 0 0 2 52 0 0 0 54 0 37 2 0 0 39 96

3:15 PM 2 0 1 0 0 3 0 0 0 0 0 0 1 62 1 0 0 64 0 40 1 0 0 41 108

3:30 PM 3 0 0 0 0 3 3 1 0 0 0 4 4 22 0 0 2 26 0 58 2 0 0 60 93

3:45 PM 1 0 1 0 0 2 0 0 1 0 0 1 2 39 0 0 0 41 0 49 0 0 0 49 93

Hourly Total 7 0 4 0 0 11 3 1 1 0 0 5 9 175 1 0 2 185 0 184 5 0 0 189 390

4:00 PM 2 0 0 0 0 2 0 0 0 0 0 0 1 39 1 0 0 41 0 59 1 0 0 60 103

4:15 PM 0 0 2 0 0 2 0 0 0 0 0 0 1 38 0 0 0 39 0 70 0 0 0 70 111

4:30 PM 3 0 1 0 0 4 0 0 0 0 0 0 1 42 1 0 0 44 1 71 2 0 0 74 122

4:45 PM 0 0 1 0 0 1 0 0 0 0 0 0 4 45 0 0 0 49 0 75 0 0 0 75 125

Hourly Total 5 0 4 0 0 9 0 0 0 0 0 0 7 164 2 0 0 173 1 275 3 0 0 279 461

5:00 PM 1 0 3 0 0 4 0 0 1 0 0 1 4 67 0 0 0 71 1 71 0 0 2 72 148

5:15 PM 1 0 1 0 0 2 1 0 0 0 0 1 1 68 0 0 0 69 0 84 1 0 0 85 157

5:30 PM 1 0 2 0 0 3 0 0 0 0 0 0 4 72 0 0 0 76 0 84 4 0 0 88 167

5:45 PM 1 0 1 0 0 2 0 0 0 0 0 0 4 53 0 0 0 57 0 54 0 0 0 54 113

Hourly Total 4 0 7 0 0 11 1 0 1 0 0 2 13 260 0 0 0 273 1 293 5 0 2 299 585

Grand Total 33 2 34 0 0 69 7 1 6 0 0 14 46 1194 11 0 2 1251 3 1475 21 0 4 1499 2833

Approach % 47.8 2.9 49.3 0.0 - - 50.0 7.1 42.9 0.0 - - 3.7 95.4 0.9 0.0 - - 0.2 98.4 1.4 0.0 - - -

Total % 1.2 0.1 1.2 0.0 - 2.4 0.2 0.0 0.2 0.0 - 0.5 1.6 42.1 0.4 0.0 - 44.2 0.1 52.1 0.7 0.0 - 52.9 -

Lights 33 2 30 0 - 65 5 1 6 0 - 12 42 1163 10 0 - 1215 3 1424 19 0 - 1446 2738

% Lights 100.0 100.0 88.2 - - 94.2 71.4 100.0 100.0 - - 85.7 91.3 97.4 90.9 - - 97.1 100.0 96.5 90.5 - - 96.5 96.6

Buses 0 0 4 0 - 4 2 0 0 0 - 2 2 23 1 0 - 26 0 31 1 0 - 32 64

% Buses 0.0 0.0 11.8 - - 5.8 28.6 0.0 0.0 - - 14.3 4.3 1.9 9.1 - - 2.1 0.0 2.1 4.8 - - 2.1 2.3

Trucks 0 0 0 0 - 0 0 0 0 0 - 0 2 8 0 0 - 10 0 20 1 0 - 21 31

% Trucks 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 4.3 0.7 0.0 - - 0.8 0.0 1.4 4.8 - - 1.4 1.1

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - 0.0 - - - - - 0.0 - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 2 - - - - - 4 - -

%
Pedestrians - - - - - - - - - - - - - - - - 100.0 - - - - - 100.0 - -



 

Chester County, PA
Shiloh Rd & Hunt Dr
Tuesday, October 5, 2021
Location: 39.946701, -
75.554599

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Hunt
Drive
Site Code:
Start Date: 10/05/2021
Page No: 2

10/05/2021 6:00 AM
Ending At
10/05/2021 6:00 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Shiloh Road [SB]

Out In Total

1202 1446 2648

23 32 55

8 21 29

0 0 0

0 0 0
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Turning Movement Data Plot



 

Chester County, PA
Shiloh Rd & Hunt Dr
Tuesday, October 5, 2021
Location: 39.946701, -
75.554599

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Hunt
Drive
Site Code:
Start Date: 10/05/2021
Page No: 3

Turning Movement Peak Hour Data (7:00 AM)

Start Time

Hunt Drive Private Driveway Shiloh Road Shiloh Road

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

7:00 AM 0 0 2 0 0 2 1 0 0 0 0 1 2 25 0 0 0 27 0 97 0 0 0 97 127

7:15 AM 3 0 5 0 0 8 0 0 0 0 0 0 2 87 2 0 0 91 0 125 1 0 0 126 225

7:30 AM 2 0 1 0 0 3 0 0 0 0 0 0 1 56 1 0 0 58 0 38 0 0 0 38 99

7:45 AM 1 0 0 0 0 1 0 0 0 0 0 0 1 46 0 0 0 47 0 41 1 0 0 42 90

Total 6 0 8 0 0 14 1 0 0 0 0 1 6 214 3 0 0 223 0 301 2 0 0 303 541

Approach % 42.9 0.0 57.1 0.0 - - 100.0 0.0 0.0 0.0 - - 2.7 96.0 1.3 0.0 - - 0.0 99.3 0.7 0.0 - - -

Total % 1.1 0.0 1.5 0.0 - 2.6 0.2 0.0 0.0 0.0 - 0.2 1.1 39.6 0.6 0.0 - 41.2 0.0 55.6 0.4 0.0 - 56.0 -

PHF 0.500 0.000 0.400 0.000 - 0.438 0.250 0.000 0.000 0.000 - 0.250 0.750 0.615 0.375 0.000 - 0.613 0.000 0.602 0.500 0.000 - 0.601 0.601

Lights 6 0 6 0 - 12 0 0 0 0 - 0 6 207 2 0 - 215 0 292 2 0 - 294 521

% Lights 100.0 - 75.0 - - 85.7 0.0 - - - - 0.0 100.0 96.7 66.7 - - 96.4 - 97.0 100.0 - - 97.0 96.3

Buses 0 0 2 0 - 2 1 0 0 0 - 1 0 5 1 0 - 6 0 4 0 0 - 4 13

% Buses 0.0 - 25.0 - - 14.3 100.0 - - - - 100.0 0.0 2.3 33.3 - - 2.7 - 1.3 0.0 - - 1.3 2.4

Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 2 0 0 - 2 0 5 0 0 - 5 7

% Trucks 0.0 - 0.0 - - 0.0 0.0 - - - - 0.0 0.0 0.9 0.0 - - 0.9 - 1.7 0.0 - - 1.7 1.3

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Chester County, PA
Shiloh Rd & Hunt Dr
Tuesday, October 5, 2021
Location: 39.946701, -
75.554599

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Hunt
Drive
Site Code:
Start Date: 10/05/2021
Page No: 4

Peak Hour Data

10/05/2021 7:00 AM
Ending At
10/05/2021 8:00 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Shiloh Road [SB]

Out In Total

213 294 507
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Turning Movement Peak Hour Data Plot (7:00 AM)



 

Chester County, PA
Shiloh Rd & Hunt Dr
Tuesday, October 5, 2021
Location: 39.946701, -
75.554599

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Hunt
Drive
Site Code:
Start Date: 10/05/2021
Page No: 5

Turning Movement Peak Hour Data (4:45 PM)

Start Time

Hunt Drive Private Driveway Shiloh Road Shiloh Road

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

4:45 PM 0 0 1 0 0 1 0 0 0 0 0 0 4 45 0 0 0 49 0 75 0 0 0 75 125

5:00 PM 1 0 3 0 0 4 0 0 1 0 0 1 4 67 0 0 0 71 1 71 0 0 2 72 148

5:15 PM 1 0 1 0 0 2 1 0 0 0 0 1 1 68 0 0 0 69 0 84 1 0 0 85 157

5:30 PM 1 0 2 0 0 3 0 0 0 0 0 0 4 72 0 0 0 76 0 84 4 0 0 88 167

Total 3 0 7 0 0 10 1 0 1 0 0 2 13 252 0 0 0 265 1 314 5 0 2 320 597

Approach % 30.0 0.0 70.0 0.0 - - 50.0 0.0 50.0 0.0 - - 4.9 95.1 0.0 0.0 - - 0.3 98.1 1.6 0.0 - - -

Total % 0.5 0.0 1.2 0.0 - 1.7 0.2 0.0 0.2 0.0 - 0.3 2.2 42.2 0.0 0.0 - 44.4 0.2 52.6 0.8 0.0 - 53.6 -

PHF 0.750 0.000 0.583 0.000 - 0.625 0.250 0.000 0.250 0.000 - 0.500 0.813 0.875 0.000 0.000 - 0.872 0.250 0.935 0.313 0.000 - 0.909 0.894

Lights 3 0 7 0 - 10 1 0 1 0 - 2 13 252 0 0 - 265 1 314 5 0 - 320 597

% Lights 100.0 - 100.0 - - 100.0 100.0 - 100.0 - - 100.0 100.0 100.0 - - - 100.0 100.0 100.0 100.0 - - 100.0 100.0

Buses 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

% Buses 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

Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

% Trucks 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

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - 0.0 - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 2 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - 100.0 - -



 

Chester County, PA
Shiloh Rd & Hunt Dr
Tuesday, October 5, 2021
Location: 39.946701, -
75.554599

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Hunt
Drive
Site Code:
Start Date: 10/05/2021
Page No: 6

Peak Hour Data

10/05/2021 4:45 PM
Ending At
10/05/2021 5:45 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Shiloh Road [SB]

Out In Total

256 320 576
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Turning Movement Peak Hour Data Plot (4:45 PM)



 

Chester County, PA
Shiloh Rd & Oakbourne Rd
Tuesday, October 5, 2021
Location: 39.94812, -75.55575

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd &
Oakbourne Rd
Site Code:
Start Date: 10/05/2021
Page No: 1

Turning Movement Data

Start Time

Oakbourne Road Private Driveway Shiloh Road Shiloh Road

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

6:00 AM 2 0 2 0 0 4 0 0 0 0 0 0 1 3 0 0 0 4 0 5 2 0 0 7 15

6:15 AM 1 0 2 0 0 3 0 0 0 0 0 0 0 7 0 0 0 7 0 13 0 0 0 13 23

6:30 AM 1 0 8 0 0 9 0 0 0 0 0 0 2 20 0 0 0 22 0 19 1 0 0 20 51

6:45 AM 2 0 11 0 0 13 0 0 0 0 0 0 8 15 0 0 0 23 2 28 3 0 0 33 69

Hourly Total 6 0 23 0 0 29 0 0 0 0 0 0 11 45 0 0 0 56 2 65 6 0 0 73 158

7:00 AM 1 0 21 0 0 22 0 0 2 0 0 2 4 23 0 0 0 27 1 77 5 0 0 83 134

7:15 AM 1 0 39 0 0 40 0 0 1 0 0 1 18 70 1 0 0 89 0 90 3 0 0 93 223

7:30 AM 5 0 8 0 0 13 0 0 1 0 0 1 19 44 0 0 0 63 0 28 7 0 0 35 112

7:45 AM 6 0 16 0 0 22 0 0 0 0 0 0 11 36 0 0 0 47 0 29 4 0 0 33 102

Hourly Total 13 0 84 0 0 97 0 0 4 0 0 4 52 173 1 0 0 226 1 224 19 0 0 244 571

8:00 AM 5 0 14 0 0 19 0 0 1 0 0 1 7 26 1 0 0 34 0 28 1 0 0 29 83

8:15 AM 2 0 20 0 0 22 0 0 1 0 0 1 12 36 0 0 0 48 0 40 5 0 0 45 116

8:30 AM 4 0 15 0 0 19 0 0 0 0 0 0 8 23 0 0 0 31 0 33 2 0 0 35 85

8:45 AM 4 1 6 0 0 11 0 0 0 0 0 0 5 30 0 0 0 35 0 35 3 0 0 38 84

Hourly Total 15 1 55 0 0 71 0 0 2 0 0 2 32 115 1 0 0 148 0 136 11 0 0 147 368

9:00 AM 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
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

Hourly Total 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

2:00 PM 2 0 8 0 0 10 0 0 0 0 0 0 7 17 0 0 0 24 0 48 0 0 0 48 82

2:15 PM 4 0 7 0 0 11 0 0 0 0 0 0 21 66 0 1 0 88 0 32 4 0 0 36 135

2:30 PM 5 0 9 0 0 14 0 0 0 0 0 0 9 42 0 0 0 51 0 36 7 0 0 43 108

2:45 PM 4 0 10 0 0 14 0 0 0 0 0 0 10 35 0 0 0 45 0 29 5 0 0 34 93

Hourly Total 15 0 34 0 0 49 0 0 0 0 0 0 47 160 0 1 0 208 0 145 16 0 0 161 418

3:00 PM 5 0 13 0 0 18 0 0 0 0 0 0 10 45 0 0 0 55 0 25 1 0 0 26 99

3:15 PM 3 0 10 0 0 13 0 0 0 0 0 0 12 50 0 0 0 62 0 33 2 0 0 35 110

3:30 PM 2 0 9 0 0 11 0 0 0 0 0 0 9 19 0 0 0 28 0 57 3 0 0 60 99

3:45 PM 6 0 13 0 0 19 0 0 0 0 0 0 8 34 0 0 0 42 0 37 6 0 0 43 104

Hourly Total 16 0 45 0 0 61 0 0 0 0 0 0 39 148 0 0 0 187 0 152 12 0 0 164 412

4:00 PM 5 0 13 0 0 18 0 0 0 0 0 0 9 33 0 0 0 42 0 50 6 0 0 56 116

4:15 PM 3 0 13 0 0 16 0 0 0 0 0 0 10 25 1 0 0 36 0 55 6 0 0 61 113

4:30 PM 4 0 22 0 0 26 0 0 2 0 0 2 11 38 0 0 0 49 0 52 5 0 0 57 134

4:45 PM 5 0 13 0 1 18 1 0 1 0 0 2 10 36 0 0 0 46 0 63 7 0 0 70 136

Hourly Total 17 0 61 0 1 78 1 0 3 0 0 4 40 132 1 0 0 173 0 220 24 0 0 244 499

5:00 PM 6 0 23 0 0 29 2 0 0 0 0 2 16 49 1 0 0 66 0 48 4 0 0 52 149

5:15 PM 4 0 26 0 0 30 0 0 1 0 0 1 20 51 0 0 0 71 1 58 7 0 0 66 168

5:30 PM 7 0 16 0 0 23 0 0 1 0 0 1 20 51 0 0 0 71 0 72 4 0 0 76 171

5:45 PM 5 0 8 0 0 13 0 0 2 0 0 2 13 43 1 0 0 57 0 46 3 0 0 49 121

Hourly Total 22 0 73 0 0 95 2 0 4 0 0 6 69 194 2 0 0 265 1 224 18 0 0 243 609

6:00 PM 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

Grand Total 104 1 375 0 1 480 3 0 13 0 0 16 290 967 5 1 0 1263 4 1166 106 0 0 1276 3035

Approach % 21.7 0.2 78.1 0.0 - - 18.8 0.0 81.3 0.0 - - 23.0 76.6 0.4 0.1 - - 0.3 91.4 8.3 0.0 - - -

Total % 3.4 0.0 12.4 0.0 - 15.8 0.1 0.0 0.4 0.0 - 0.5 9.6 31.9 0.2 0.0 - 41.6 0.1 38.4 3.5 0.0 - 42.0 -

Lights 99 1 355 0 - 455 3 0 12 0 - 15 277 946 5 1 - 1229 4 1125 98 0 - 1227 2926

% Lights 95.2 100.0 94.7 - - 94.8 100.0 - 92.3 - - 93.8 95.5 97.8 100.0 100.0 - 97.3 100.0 96.5 92.5 - - 96.2 96.4

Buses 2 0 11 0 - 13 0 0 1 0 - 1 9 15 0 0 - 24 0 27 4 0 - 31 69

% Buses 1.9 0.0 2.9 - - 2.7 0.0 - 7.7 - - 6.3 3.1 1.6 0.0 0.0 - 1.9 0.0 2.3 3.8 - - 2.4 2.3

Trucks 3 0 9 0 - 12 0 0 0 0 - 0 4 6 0 0 - 10 0 14 4 0 - 18 40

% Trucks 2.9 0.0 2.4 - - 2.5 0.0 - 0.0 - - 0.0 1.4 0.6 0.0 0.0 - 0.8 0.0 1.2 3.8 - - 1.4 1.3

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - 0.0 - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 1 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - 100.0 - - - - - - - - - - - - - - - - - - - -



 

Chester County, PA
Shiloh Rd & Oakbourne Rd
Tuesday, October 5, 2021
Location: 39.94812, -75.55575

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd &
Oakbourne Rd
Site Code:
Start Date: 10/05/2021
Page No: 2

10/05/2021 6:00 AM
Ending At
10/05/2021 6:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Shiloh Road [SB]

Out In Total
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Turning Movement Data Plot



 

Chester County, PA
Shiloh Rd & Oakbourne Rd
Tuesday, October 5, 2021
Location: 39.94812, -75.55575

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd &
Oakbourne Rd
Site Code:
Start Date: 10/05/2021
Page No: 3

Turning Movement Peak Hour Data (7:00 AM)

Start Time

Oakbourne Road Private Driveway Shiloh Road Shiloh Road

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

7:00 AM 1 0 21 0 0 22 0 0 2 0 0 2 4 23 0 0 0 27 1 77 5 0 0 83 134

7:15 AM 1 0 39 0 0 40 0 0 1 0 0 1 18 70 1 0 0 89 0 90 3 0 0 93 223

7:30 AM 5 0 8 0 0 13 0 0 1 0 0 1 19 44 0 0 0 63 0 28 7 0 0 35 112

7:45 AM 6 0 16 0 0 22 0 0 0 0 0 0 11 36 0 0 0 47 0 29 4 0 0 33 102

Total 13 0 84 0 0 97 0 0 4 0 0 4 52 173 1 0 0 226 1 224 19 0 0 244 571

Approach % 13.4 0.0 86.6 0.0 - - 0.0 0.0 100.0 0.0 - - 23.0 76.5 0.4 0.0 - - 0.4 91.8 7.8 0.0 - - -

Total % 2.3 0.0 14.7 0.0 - 17.0 0.0 0.0 0.7 0.0 - 0.7 9.1 30.3 0.2 0.0 - 39.6 0.2 39.2 3.3 0.0 - 42.7 -

PHF 0.542 0.000 0.538 0.000 - 0.606 0.000 0.000 0.500 0.000 - 0.500 0.684 0.618 0.250 0.000 - 0.635 0.250 0.622 0.679 0.000 - 0.656 0.640

Lights 13 0 79 0 - 92 0 0 3 0 - 3 47 170 1 0 - 218 1 217 17 0 - 235 548

% Lights 100.0 - 94.0 - - 94.8 - - 75.0 - - 75.0 90.4 98.3 100.0 - - 96.5 100.0 96.9 89.5 - - 96.3 96.0

Buses 0 0 2 0 - 2 0 0 1 0 - 1 3 3 0 0 - 6 0 2 1 0 - 3 12

% Buses 0.0 - 2.4 - - 2.1 - - 25.0 - - 25.0 5.8 1.7 0.0 - - 2.7 0.0 0.9 5.3 - - 1.2 2.1

Trucks 0 0 3 0 - 3 0 0 0 0 - 0 2 0 0 0 - 2 0 5 1 0 - 6 11

% Trucks 0.0 - 3.6 - - 3.1 - - 0.0 - - 0.0 3.8 0.0 0.0 - - 0.9 0.0 2.2 5.3 - - 2.5 1.9

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Chester County, PA
Shiloh Rd & Oakbourne Rd
Tuesday, October 5, 2021
Location: 39.94812, -75.55575

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd &
Oakbourne Rd
Site Code:
Start Date: 10/05/2021
Page No: 4

Peak Hour Data

10/05/2021 7:00 AM
Ending At
10/05/2021 8:00 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Shiloh Road [SB]

Out In Total

186 235 421

4 3 7

0 6 6

0 0 0

0 0 0

190 244 434

17 217 1 0 0

1 2 0 0 0

1 5 0 0 0

0 0 0 0 0

0 0 0 0 0

19 224 1 0 0
R T L U P

2 0 0 0 0 2 O
ut

4 0 0 0 1 3 In

6 0 0 0 1 5

Total

P
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L 0 0 0 0 0 0

U 0 0 0 0 0 0

P 0 0 0 0 0 0
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0 0 0

0 0 0

308 226 534
Out In Total
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Turning Movement Peak Hour Data Plot (7:00 AM)



 

Chester County, PA
Shiloh Rd & Oakbourne Rd
Tuesday, October 5, 2021
Location: 39.94812, -75.55575

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd &
Oakbourne Rd
Site Code:
Start Date: 10/05/2021
Page No: 5

Turning Movement Peak Hour Data (4:45 PM)

Start Time

Oakbourne Road Private Driveway Shiloh Road Shiloh Road

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

4:45 PM 5 0 13 0 1 18 1 0 1 0 0 2 10 36 0 0 0 46 0 63 7 0 0 70 136

5:00 PM 6 0 23 0 0 29 2 0 0 0 0 2 16 49 1 0 0 66 0 48 4 0 0 52 149

5:15 PM 4 0 26 0 0 30 0 0 1 0 0 1 20 51 0 0 0 71 1 58 7 0 0 66 168

5:30 PM 7 0 16 0 0 23 0 0 1 0 0 1 20 51 0 0 0 71 0 72 4 0 0 76 171

Total 22 0 78 0 1 100 3 0 3 0 0 6 66 187 1 0 0 254 1 241 22 0 0 264 624

Approach % 22.0 0.0 78.0 0.0 - - 50.0 0.0 50.0 0.0 - - 26.0 73.6 0.4 0.0 - - 0.4 91.3 8.3 0.0 - - -

Total % 3.5 0.0 12.5 0.0 - 16.0 0.5 0.0 0.5 0.0 - 1.0 10.6 30.0 0.2 0.0 - 40.7 0.2 38.6 3.5 0.0 - 42.3 -

PHF 0.786 0.000 0.750 0.000 - 0.833 0.375 0.000 0.750 0.000 - 0.750 0.825 0.917 0.250 0.000 - 0.894 0.250 0.837 0.786 0.000 - 0.868 0.912

Lights 21 0 78 0 - 99 3 0 3 0 - 6 66 187 1 0 - 254 1 241 22 0 - 264 623

% Lights 95.5 - 100.0 - - 99.0 100.0 - 100.0 - - 100.0 100.0 100.0 100.0 - - 100.0 100.0 100.0 100.0 - - 100.0 99.8

Buses 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

% Buses 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

Trucks 1 0 0 0 - 1 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 1

% Trucks 4.5 - 0.0 - - 1.0 0.0 - 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.2

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - 0.0 - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 1 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - 100.0 - - - - - - - - - - - - - - - - - - - -



 

Chester County, PA
Shiloh Rd & Oakbourne Rd
Tuesday, October 5, 2021
Location: 39.94812, -75.55575

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd &
Oakbourne Rd
Site Code:
Start Date: 10/05/2021
Page No: 6

Peak Hour Data

10/05/2021 4:45 PM
Ending At
10/05/2021 5:45 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Shiloh Road [SB]

Out In Total

211 264 475

0 0 0

1 0 1

0 0 0

0 0 0

212 264 476

22 241 1 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

22 241 1 0 0
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0 0 0

322 254 576
Out In Total
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Turning Movement Peak Hour Data Plot (4:45 PM)



 

Chester County, PA
Shiloh Rd & Little Shiloh Rd
Tuesday, October 5, 2021
Location: 39.952875, -
75.559402

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Little
Shiloh Rd
Site Code:
Start Date: 10/05/2021
Page No: 1

Turning Movement Data

Start Time

Little Shiloh Road Little Shiloh Road Shiloh Road Private Driveway

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

6:00 AM 0 0 0 0 0 0 3 0 2 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 5

6:15 AM 0 0 0 0 0 0 7 0 2 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 9

6:30 AM 0 0 0 0 0 0 17 0 6 0 0 23 0 4 6 0 0 10 7 0 0 0 0 7 40

6:45 AM 0 0 0 0 0 0 12 0 6 0 0 18 0 4 19 0 0 23 11 1 0 0 0 12 53

Hourly Total 0 0 0 0 0 0 39 0 16 0 0 55 0 8 25 0 0 33 18 1 0 0 0 19 107

7:00 AM 0 0 1 0 0 1 23 1 5 0 0 29 0 9 70 0 0 79 19 2 0 0 0 21 130

7:15 AM 0 0 0 0 1 0 51 0 23 0 0 74 0 9 65 0 0 74 28 9 0 0 0 37 185

7:30 AM 0 0 0 0 0 0 38 1 14 0 0 53 0 3 20 0 0 23 10 6 0 0 0 16 92

7:45 AM 0 0 0 0 0 0 34 0 8 0 0 42 2 4 21 0 0 27 14 10 0 0 0 24 93

Hourly Total 0 0 1 0 1 1 146 2 50 0 0 198 2 25 176 0 0 203 71 27 0 0 0 98 500

8:00 AM 0 0 0 0 0 0 21 0 11 0 0 32 0 7 31 0 0 38 10 4 0 0 0 14 84

8:15 AM 0 0 0 0 0 0 27 1 11 0 0 39 0 4 29 0 0 33 11 2 0 0 0 13 85

8:30 AM 0 0 0 0 0 0 17 0 9 0 0 26 0 7 33 1 0 41 5 7 0 0 0 12 79

8:45 AM 0 0 0 0 0 0 21 0 14 0 0 35 1 9 28 0 0 38 10 2 0 0 0 12 85

Hourly Total 0 0 0 0 0 0 86 1 45 0 0 132 1 27 121 1 0 150 36 15 0 0 0 51 333

9:00 AM 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
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

Hourly Total 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

2:00 PM 0 0 0 0 0 0 14 0 5 0 0 19 0 4 47 0 0 51 5 3 0 0 0 8 78

2:15 PM 0 0 0 0 0 0 48 0 21 0 0 69 0 7 27 1 0 35 13 5 0 0 0 18 122

2:30 PM 0 0 0 0 0 0 32 0 15 0 0 47 0 5 29 0 0 34 20 6 0 0 0 26 107

2:45 PM 0 0 0 0 0 0 25 0 12 0 0 37 0 4 22 0 0 26 8 5 0 0 0 13 76

Hourly Total 0 0 0 0 0 0 119 0 53 0 0 172 0 20 125 1 0 146 46 19 0 0 0 65 383

3:00 PM 0 0 1 0 0 1 32 0 17 0 0 49 1 6 22 0 0 29 11 12 0 0 0 23 102

3:15 PM 0 1 0 0 0 1 35 0 20 0 0 55 3 3 31 0 0 37 9 5 0 0 0 14 107

3:30 PM 0 0 0 0 0 0 16 0 4 0 0 20 0 3 41 0 0 44 19 12 0 0 0 31 95

3:45 PM 0 0 0 0 0 0 28 0 13 0 0 41 0 6 25 0 0 31 19 5 0 0 0 24 96

Hourly Total 0 1 1 0 0 2 111 0 54 0 0 165 4 18 119 0 0 141 58 34 0 0 0 92 400

4:00 PM 0 0 0 0 0 0 23 0 18 0 0 41 0 10 38 0 0 48 15 7 0 0 0 22 111

4:15 PM 0 0 0 0 0 0 19 0 9 0 0 28 3 4 49 0 0 56 15 10 0 0 0 25 109

4:30 PM 0 0 0 0 0 0 31 0 12 0 0 43 0 9 37 0 0 46 21 9 0 0 0 30 119

4:45 PM 0 0 0 0 0 0 30 0 9 0 0 39 1 2 61 0 0 64 19 5 0 0 0 24 127

Hourly Total 0 0 0 0 0 0 103 0 48 0 0 151 4 25 185 0 0 214 70 31 0 0 0 101 466

5:00 PM 0 0 0 0 0 0 39 0 14 0 0 53 0 8 40 0 0 48 17 6 0 0 0 23 124

5:15 PM 0 0 1 0 0 1 44 0 15 0 0 59 1 14 58 0 0 73 23 12 0 0 0 35 168

5:30 PM 0 0 0 0 0 0 39 0 18 0 0 57 0 6 67 0 0 73 19 9 0 0 0 28 158

5:45 PM 0 1 0 0 0 1 23 0 27 0 0 50 1 10 30 0 0 41 15 5 0 0 0 20 112

Hourly Total 0 1 1 0 0 2 145 0 74 0 0 219 2 38 195 0 0 235 74 32 0 0 0 106 562

6:00 PM 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

Grand Total 0 2 3 0 1 5 749 3 340 0 0 1092 13 161 946 2 0 1122 373 159 0 0 0 532 2751

Approach % 0.0 40.0 60.0 0.0 - - 68.6 0.3 31.1 0.0 - - 1.2 14.3 84.3 0.2 - - 70.1 29.9 0.0 0.0 - - -

Total % 0.0 0.1 0.1 0.0 - 0.2 27.2 0.1 12.4 0.0 - 39.7 0.5 5.9 34.4 0.1 - 40.8 13.6 5.8 0.0 0.0 - 19.3 -

Lights 0 2 3 0 - 5 731 2 330 0 - 1063 13 153 915 0 - 1081 358 148 0 0 - 506 2655

% Lights - 100.0 100.0 - - 100.0 97.6 66.7 97.1 - - 97.3 100.0 95.0 96.7 0.0 - 96.3 96.0 93.1 - - - 95.1 96.5

Buses 0 0 0 0 - 0 12 0 6 0 - 18 0 6 19 0 - 25 11 9 0 0 - 20 63

% Buses - 0.0 0.0 - - 0.0 1.6 0.0 1.8 - - 1.6 0.0 3.7 2.0 0.0 - 2.2 2.9 5.7 - - - 3.8 2.3

Trucks 0 0 0 0 - 0 6 1 4 0 - 11 0 2 12 2 - 16 4 2 0 0 - 6 33

% Trucks - 0.0 0.0 - - 0.0 0.8 33.3 1.2 - - 1.0 0.0 1.2 1.3 100.0 - 1.4 1.1 1.3 - - - 1.1 1.2

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - 0.0 - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 1 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - 100.0 - - - - - - - - - - - - - - - - - - - -
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Chester County, PA
Shiloh Rd & Little Shiloh Rd
Tuesday, October 5, 2021
Location: 39.952875, -
75.559402

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Little
Shiloh Rd
Site Code:
Start Date: 10/05/2021
Page No: 2

10/05/2021 6:00 AM
Ending At
10/05/2021 6:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Private Driveway [SB]

Out In Total

483 506 989

12 20 32

6 6 12

0 0 0

0 0 0

501 532 1033

0 148 358 0 0
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Turning Movement Data Plot
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Chester County, PA
Shiloh Rd & Little Shiloh Rd
Tuesday, October 5, 2021
Location: 39.952875, -
75.559402

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Little
Shiloh Rd
Site Code:
Start Date: 10/05/2021
Page No: 3

Turning Movement Peak Hour Data (7:00 AM)

Start Time

Little Shiloh Road Little Shiloh Road Shiloh Road Private Driveway

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

7:00 AM 0 0 1 0 0 1 23 1 5 0 0 29 0 9 70 0 0 79 19 2 0 0 0 21 130

7:15 AM 0 0 0 0 1 0 51 0 23 0 0 74 0 9 65 0 0 74 28 9 0 0 0 37 185

7:30 AM 0 0 0 0 0 0 38 1 14 0 0 53 0 3 20 0 0 23 10 6 0 0 0 16 92

7:45 AM 0 0 0 0 0 0 34 0 8 0 0 42 2 4 21 0 0 27 14 10 0 0 0 24 93

Total 0 0 1 0 1 1 146 2 50 0 0 198 2 25 176 0 0 203 71 27 0 0 0 98 500

Approach % 0.0 0.0 100.0 0.0 - - 73.7 1.0 25.3 0.0 - - 1.0 12.3 86.7 0.0 - - 72.4 27.6 0.0 0.0 - - -

Total % 0.0 0.0 0.2 0.0 - 0.2 29.2 0.4 10.0 0.0 - 39.6 0.4 5.0 35.2 0.0 - 40.6 14.2 5.4 0.0 0.0 - 19.6 -

PHF 0.000 0.000 0.250 0.000 - 0.250 0.716 0.500 0.543 0.000 - 0.669 0.250 0.694 0.629 0.000 - 0.642 0.634 0.675 0.000 0.000 - 0.662 0.676

Lights 0 0 1 0 - 1 142 2 48 0 - 192 2 19 171 0 - 192 65 25 0 0 - 90 475

% Lights - - 100.0 - - 100.0 97.3 100.0 96.0 - - 97.0 100.0 76.0 97.2 - - 94.6 91.5 92.6 - - - 91.8 95.0

Buses 0 0 0 0 - 0 2 0 2 0 - 4 0 5 1 0 - 6 4 2 0 0 - 6 16

% Buses - - 0.0 - - 0.0 1.4 0.0 4.0 - - 2.0 0.0 20.0 0.6 - - 3.0 5.6 7.4 - - - 6.1 3.2

Trucks 0 0 0 0 - 0 2 0 0 0 - 2 0 1 4 0 - 5 2 0 0 0 - 2 9

% Trucks - - 0.0 - - 0.0 1.4 0.0 0.0 - - 1.0 0.0 4.0 2.3 - - 2.5 2.8 0.0 - - - 2.0 1.8

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - 0.0 - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 1 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - 100.0 - - - - - - - - - - - - - - - - - - - -
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Chester County, PA
Shiloh Rd & Little Shiloh Rd
Tuesday, October 5, 2021
Location: 39.952875, -
75.559402

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Little
Shiloh Rd
Site Code:
Start Date: 10/05/2021
Page No: 4

Peak Hour Data

10/05/2021 7:00 AM
Ending At
10/05/2021 8:00 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Private Driveway [SB]

Out In Total

67 90 157

7 6 13

1 2 3

0 0 0

0 0 0

75 98 173

0 25 65 0 0

0 2 4 0 0

0 0 2 0 0

0 0 0 0 0

0 0 0 0 0

0 27 71 0 0
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L 146 0 0 2 2 142
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0 0 0

174 203 377
Out In Total
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Turning Movement Peak Hour Data Plot (7:00 AM)
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Chester County, PA
Shiloh Rd & Little Shiloh Rd
Tuesday, October 5, 2021
Location: 39.952875, -
75.559402

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Little
Shiloh Rd
Site Code:
Start Date: 10/05/2021
Page No: 5

Turning Movement Peak Hour Data (4:45 PM)

Start Time

Little Shiloh Road Little Shiloh Road Shiloh Road Private Driveway

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

4:45 PM 0 0 0 0 0 0 30 0 9 0 0 39 1 2 61 0 0 64 19 5 0 0 0 24 127

5:00 PM 0 0 0 0 0 0 39 0 14 0 0 53 0 8 40 0 0 48 17 6 0 0 0 23 124

5:15 PM 0 0 1 0 0 1 44 0 15 0 0 59 1 14 58 0 0 73 23 12 0 0 0 35 168

5:30 PM 0 0 0 0 0 0 39 0 18 0 0 57 0 6 67 0 0 73 19 9 0 0 0 28 158

Total 0 0 1 0 0 1 152 0 56 0 0 208 2 30 226 0 0 258 78 32 0 0 0 110 577

Approach % 0.0 0.0 100.0 0.0 - - 73.1 0.0 26.9 0.0 - - 0.8 11.6 87.6 0.0 - - 70.9 29.1 0.0 0.0 - - -

Total % 0.0 0.0 0.2 0.0 - 0.2 26.3 0.0 9.7 0.0 - 36.0 0.3 5.2 39.2 0.0 - 44.7 13.5 5.5 0.0 0.0 - 19.1 -

PHF 0.000 0.000 0.250 0.000 - 0.250 0.864 0.000 0.778 0.000 - 0.881 0.500 0.536 0.843 0.000 - 0.884 0.848 0.667 0.000 0.000 - 0.786 0.859

Lights 0 0 1 0 - 1 151 0 56 0 - 207 2 30 225 0 - 257 78 31 0 0 - 109 574

% Lights - - 100.0 - - 100.0 99.3 - 100.0 - - 99.5 100.0 100.0 99.6 - - 99.6 100.0 96.9 - - - 99.1 99.5

Buses 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

% Buses - - 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

Trucks 0 0 0 0 - 0 1 0 0 0 - 1 0 0 1 0 - 1 0 1 0 0 - 1 3

% Trucks - - 0.0 - - 0.0 0.7 - 0.0 - - 0.5 0.0 0.0 0.4 - - 0.4 0.0 3.1 - - - 0.9 0.5

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -
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Chester County, PA
Shiloh Rd & Little Shiloh Rd
Tuesday, October 5, 2021
Location: 39.952875, -
75.559402

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Shiloh Rd & Little
Shiloh Rd
Site Code:
Start Date: 10/05/2021
Page No: 6

Peak Hour Data

10/05/2021 4:45 PM
Ending At
10/05/2021 5:45 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Private Driveway [SB]

Out In Total

86 109 195

0 0 0

0 1 1

0 0 0

0 0 0

86 110 196

0 31 78 0 0

0 0 0 0 0

0 1 0 0 0

0 0 0 0 0

0 0 0 0 0

0 32 78 0 0
R T L U P

304 0 0 1 0 303

O
ut

208 0 0 1 0 207

In

512 0 0 2 0 510

Total

Little S
hiloh R

oad [W
B

]

R 56 0 0 0 0 56

T 0 0 0 0 0 0

L 152 0 0 1 0 151

U 0 0 0 0 0 0

P 0 0 0 0 0 0

183 257 440

0 0 0

2 1 3

0 0 0

0 0 0

185 258 443
Out In Total

Shiloh Road [NB]

U L T R P

0 2 30 225 0

0 0 0 0 0

0 0 0 1 0

0 0 0 0 0

0 0 0 0 0

0 2 30 226 0
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Turning Movement Peak Hour Data Plot (4:45 PM)
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Chester County, PA
Little Shiloh Rd & Shiloh Hill Dr
Tuesday, October 5, 2021
Location: 39.954384, -
75.556061

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Little Shiloh Rd &
Shiloh Hill Dr
Site Code:
Start Date: 10/05/2021
Page No: 1

Turning Movement Data

Start Time

Little Shiloh Road Little Shiloh Road Shiloh Hill Drive

Eastbound Westbound Northbound

Thru Right U-Turn Peds App.
Total Left Thru U-Turn Peds App.

Total Left Right U-Turn Peds App.
Total Int. Total

6:00 AM 4 0 0 0 4 0 5 0 0 5 0 0 0 0 0 9

6:15 AM 2 0 0 0 2 1 2 0 0 3 2 0 0 0 2 7

6:30 AM 13 0 0 0 13 0 9 0 0 9 0 0 0 0 0 22

6:45 AM 13 0 0 0 13 0 12 0 0 12 1 0 0 0 1 26

Hourly Total 32 0 0 0 32 1 28 0 0 29 3 0 0 0 3 64

7:00 AM 15 0 0 0 15 0 14 0 0 14 2 0 0 0 2 31

7:15 AM 23 2 0 0 25 0 28 0 0 28 2 0 0 0 2 55

7:30 AM 17 1 0 0 18 0 11 0 0 11 4 1 0 0 5 34

7:45 AM 14 0 0 0 14 0 18 0 0 18 1 0 0 0 1 33

Hourly Total 69 3 0 0 72 0 71 0 0 71 9 1 0 0 10 153

8:00 AM 19 0 0 0 19 0 12 0 0 12 0 1 0 0 1 32

8:15 AM 11 1 0 0 12 0 13 0 0 13 0 0 0 0 0 25

8:30 AM 14 0 0 0 14 0 9 0 0 9 1 0 1 0 2 25

8:45 AM 22 1 0 0 23 0 6 0 0 6 0 0 0 0 0 29

Hourly Total 66 2 0 0 68 0 40 0 0 40 1 1 1 0 3 111

9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

*** BREAK *** - - - - - - - - - - - - - - - -

Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2:00 PM 7 0 0 0 7 0 8 0 0 8 0 0 0 0 0 15

2:15 PM 19 1 0 0 20 0 12 0 0 12 2 0 0 0 2 34

2:30 PM 20 2 0 0 22 1 17 0 0 18 2 1 0 0 3 43

2:45 PM 15 2 0 0 17 0 11 0 0 11 0 0 0 0 0 28

Hourly Total 61 5 0 0 66 1 48 0 0 49 4 1 0 0 5 120

3:00 PM 15 2 0 0 17 2 16 0 0 18 2 1 0 0 3 38

3:15 PM 20 1 0 0 21 0 12 0 0 12 1 0 0 0 1 34

3:30 PM 6 2 0 0 8 0 24 0 0 24 1 0 0 0 1 33

3:45 PM 16 1 0 0 17 2 23 0 0 25 1 1 0 0 2 44

Hourly Total 57 6 0 0 63 4 75 0 0 79 5 2 0 0 7 149

4:00 PM 25 0 0 0 25 1 16 0 0 17 1 0 1 0 2 44

4:15 PM 7 1 0 0 8 0 20 0 0 20 3 1 0 0 4 32

4:30 PM 19 1 0 0 20 0 24 0 0 24 2 0 0 0 2 46

4:45 PM 5 3 0 0 8 0 24 0 0 24 1 0 0 0 1 33

Hourly Total 56 5 0 0 61 1 84 0 0 85 7 1 1 0 9 155

5:00 PM 17 2 0 0 19 0 23 0 0 23 0 1 0 0 1 43

5:15 PM 18 4 0 0 22 1 28 0 0 29 3 0 0 0 3 54

5:30 PM 21 0 0 0 21 0 23 0 0 23 1 0 0 0 1 45

5:45 PM 28 2 0 0 30 0 20 0 0 20 2 0 0 0 2 52

Hourly Total 84 8 0 0 92 1 94 0 0 95 6 1 0 0 7 194

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 425 29 0 0 454 8 440 0 0 448 35 7 2 0 44 946

Approach % 93.6 6.4 0.0 - - 1.8 98.2 0.0 - - 79.5 15.9 4.5 - - -

Total % 44.9 3.1 0.0 - 48.0 0.8 46.5 0.0 - 47.4 3.7 0.7 0.2 - 4.7 -

Lights 415 27 0 - 442 8 417 0 - 425 34 7 2 - 43 910

% Lights 97.6 93.1 - - 97.4 100.0 94.8 - - 94.9 97.1 100.0 100.0 - 97.7 96.2

Buses 8 1 0 - 9 0 19 0 - 19 0 0 0 - 0 28

% Buses 1.9 3.4 - - 2.0 0.0 4.3 - - 4.2 0.0 0.0 0.0 - 0.0 3.0

Trucks 2 1 0 - 3 0 4 0 - 4 1 0 0 - 1 8

% Trucks 0.5 3.4 - - 0.7 0.0 0.9 - - 0.9 2.9 0.0 0.0 - 2.3 0.8

Bicycles on
Crosswalk - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk - - - - - - - - - - - - - - - -

Pedestrians - - - 0 - - - - 0 - - - - 0 - -

% Pedestrians - - - - - - - - - - - - - - - -



 

Chester County, PA
Little Shiloh Rd & Shiloh Hill Dr
Tuesday, October 5, 2021
Location: 39.954384, -
75.556061

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Little Shiloh Rd &
Shiloh Hill Dr
Site Code:
Start Date: 10/05/2021
Page No: 2

10/05/2021 6:00 AM
Ending At
10/05/2021 6:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

432 0 0 2 8 422

O
ut
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880 0 0 6 27
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Total
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P 0 0 0 0 0 0
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Out In Total

Shiloh Hill Drive [NB]
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Turning Movement Data Plot



 

Chester County, PA
Little Shiloh Rd & Shiloh Hill Dr
Tuesday, October 5, 2021
Location: 39.954384, -
75.556061

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Little Shiloh Rd &
Shiloh Hill Dr
Site Code:
Start Date: 10/05/2021
Page No: 3

Turning Movement Peak Hour Data (7:15 AM)

Start Time

Little Shiloh Road Little Shiloh Road Shiloh Hill Drive

Eastbound Westbound Northbound

Thru Right U-Turn Peds App.
Total Left Thru U-Turn Peds App.

Total Left Right U-Turn Peds App.
Total Int. Total

7:15 AM 23 2 0 0 25 0 28 0 0 28 2 0 0 0 2 55

7:30 AM 17 1 0 0 18 0 11 0 0 11 4 1 0 0 5 34

7:45 AM 14 0 0 0 14 0 18 0 0 18 1 0 0 0 1 33

8:00 AM 19 0 0 0 19 0 12 0 0 12 0 1 0 0 1 32

Total 73 3 0 0 76 0 69 0 0 69 7 2 0 0 9 154

Approach % 96.1 3.9 0.0 - - 0.0 100.0 0.0 - - 77.8 22.2 0.0 - - -

Total % 47.4 1.9 0.0 - 49.4 0.0 44.8 0.0 - 44.8 4.5 1.3 0.0 - 5.8 -

PHF 0.793 0.375 0.000 - 0.760 0.000 0.616 0.000 - 0.616 0.438 0.500 0.000 - 0.450 0.700

Lights 71 3 0 - 74 0 63 0 - 63 7 2 0 - 9 146

% Lights 97.3 100.0 - - 97.4 - 91.3 - - 91.3 100.0 100.0 - - 100.0 94.8

Buses 2 0 0 - 2 0 4 0 - 4 0 0 0 - 0 6

% Buses 2.7 0.0 - - 2.6 - 5.8 - - 5.8 0.0 0.0 - - 0.0 3.9

Trucks 0 0 0 - 0 0 2 0 - 2 0 0 0 - 0 2

% Trucks 0.0 0.0 - - 0.0 - 2.9 - - 2.9 0.0 0.0 - - 0.0 1.3

Bicycles on
Crosswalk - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk - - - - - - - - - - - - - - - -

Pedestrians - - - 0 - - - - 0 - - - - 0 - -

% Pedestrians - - - - - - - - - - - - - - - -



 

Chester County, PA
Little Shiloh Rd & Shiloh Hill Dr
Tuesday, October 5, 2021
Location: 39.954384, -
75.556061

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Little Shiloh Rd &
Shiloh Hill Dr
Site Code:
Start Date: 10/05/2021
Page No: 4

Peak Hour Data

10/05/2021 7:15 AM
Ending At
10/05/2021 8:15 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

75 0 0 0 2 73

O
ut

69 0 0 2 4 63 In

144 0 0 2 6 136

Total
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T 69 0 0 2 4 63

L 0 0 0 0 0 0

U 0 0 0 0 0 0

P 0 0 0 0 0 0

3 9 12

0 0 0

0 0 0

0 0 0

0 0 0

3 9 12
Out In Total

Shiloh Hill Drive [NB]
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Turning Movement Peak Hour Data Plot (7:15 AM)



 

Chester County, PA
Little Shiloh Rd & Shiloh Hill Dr
Tuesday, October 5, 2021
Location: 39.954384, -
75.556061

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Little Shiloh Rd &
Shiloh Hill Dr
Site Code:
Start Date: 10/05/2021
Page No: 5

Turning Movement Peak Hour Data (5:00 PM)

Start Time

Little Shiloh Road Little Shiloh Road Shiloh Hill Drive

Eastbound Westbound Northbound

Thru Right U-Turn Peds App.
Total Left Thru U-Turn Peds App.

Total Left Right U-Turn Peds App.
Total Int. Total

5:00 PM 17 2 0 0 19 0 23 0 0 23 0 1 0 0 1 43

5:15 PM 18 4 0 0 22 1 28 0 0 29 3 0 0 0 3 54

5:30 PM 21 0 0 0 21 0 23 0 0 23 1 0 0 0 1 45

5:45 PM 28 2 0 0 30 0 20 0 0 20 2 0 0 0 2 52

Total 84 8 0 0 92 1 94 0 0 95 6 1 0 0 7 194

Approach % 91.3 8.7 0.0 - - 1.1 98.9 0.0 - - 85.7 14.3 0.0 - - -

Total % 43.3 4.1 0.0 - 47.4 0.5 48.5 0.0 - 49.0 3.1 0.5 0.0 - 3.6 -

PHF 0.750 0.500 0.000 - 0.767 0.250 0.839 0.000 - 0.819 0.500 0.250 0.000 - 0.583 0.898

Lights 84 7 0 - 91 1 94 0 - 95 6 1 0 - 7 193

% Lights 100.0 87.5 - - 98.9 100.0 100.0 - - 100.0 100.0 100.0 - - 100.0 99.5

Buses 0 1 0 - 1 0 0 0 - 0 0 0 0 - 0 1

% Buses 0.0 12.5 - - 1.1 0.0 0.0 - - 0.0 0.0 0.0 - - 0.0 0.5

Trucks 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Trucks 0.0 0.0 - - 0.0 0.0 0.0 - - 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk - - - - - - - - - - - - - - - -

Pedestrians - - - 0 - - - - 0 - - - - 0 - -

% Pedestrians - - - - - - - - - - - - - - - -



 

Chester County, PA
Little Shiloh Rd & Shiloh Hill Dr
Tuesday, October 5, 2021
Location: 39.954384, -
75.556061

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Little Shiloh Rd &
Shiloh Hill Dr
Site Code:
Start Date: 10/05/2021
Page No: 6

Peak Hour Data

10/05/2021 5:00 PM
Ending At
10/05/2021 6:00 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

85 0 0 0 0 85

O
ut

95 0 0 0 0 95 In

180 0 0 0 0 180

Total
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]

T 94 0 0 0 0 94

L 1 0 0 0 0 1

U 0 0 0 0 0 0

P 0 0 0 0 0 0

8 7 15

1 0 1

0 0 0

0 0 0

0 0 0

9 7 16
Out In Total

Shiloh Hill Drive [NB]
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Turning Movement Peak Hour Data Plot (5:00 PM)



 

Chester County, PA
Westtown Rd & Little Shiloh
Rd/Falcon Lane
Tuesday, October 5, 2021
Location: 39.95684, -75.552712

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Westtown Rd &
Little Shiloh Rd-Falcon Ln
Site Code:
Start Date: 10/05/2021
Page No: 1

Turning Movement Data

Start Time

Little Shiloh Road Falcon Lane Westtown Road Westtown Road

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

6:00 AM 1 0 4 0 0 5 0 2 0 0 0 2 1 2 0 0 0 3 2 11 2 0 0 15 25

6:15 AM 0 0 4 0 0 4 2 0 0 0 0 2 1 4 1 0 0 6 2 18 1 0 0 21 33

6:30 AM 3 2 10 0 0 15 3 2 1 0 0 6 2 23 0 0 0 25 2 38 1 0 0 41 87

6:45 AM 2 2 10 0 0 14 0 6 2 0 0 8 6 34 2 0 0 42 1 22 1 0 0 24 88

Hourly Total 6 4 28 0 0 38 5 10 3 0 0 18 10 63 3 0 0 76 7 89 5 0 0 101 233

7:00 AM 0 3 13 0 0 16 3 6 4 0 0 13 7 42 4 0 0 53 1 22 0 0 0 23 105

7:15 AM 1 2 25 0 0 28 2 3 2 0 0 7 24 44 7 0 0 75 1 43 2 0 0 46 156

7:30 AM 1 1 20 0 0 22 5 3 5 0 0 13 4 62 3 0 0 69 1 53 1 0 0 55 159

7:45 AM 1 4 12 0 0 17 2 6 2 0 0 10 14 82 2 0 0 98 2 74 0 0 0 76 201

Hourly Total 3 10 70 0 0 83 12 18 13 0 0 43 49 230 16 0 0 295 5 192 3 0 0 200 621

8:00 AM 1 6 18 0 0 25 4 6 3 0 0 13 6 82 9 0 0 97 1 64 0 0 0 65 200

8:15 AM 1 4 10 0 0 15 5 4 2 0 0 11 9 68 3 0 0 80 5 57 0 0 0 62 168

8:30 AM 3 7 10 0 0 20 5 5 4 0 0 14 3 51 2 0 0 56 5 51 1 0 0 57 147

8:45 AM 0 4 20 0 0 24 2 2 4 0 0 8 4 61 5 0 0 70 3 36 0 0 0 39 141

Hourly Total 5 21 58 0 0 84 16 17 13 0 0 46 22 262 19 0 0 303 14 208 1 0 0 223 656

9:00 AM 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
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

Hourly Total 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

2:00 PM 0 2 5 0 0 7 2 2 0 0 0 4 6 21 3 0 0 30 2 28 0 0 0 30 71

2:15 PM 2 4 18 0 0 24 0 4 1 0 0 5 9 30 5 0 0 44 4 33 0 0 0 37 110

2:30 PM 1 5 11 0 0 17 2 5 6 0 0 13 10 38 0 0 0 48 1 51 4 0 0 56 134

2:45 PM 1 4 12 0 0 17 1 5 3 0 0 9 3 42 4 0 0 49 3 43 1 0 0 47 122

Hourly Total 4 15 46 0 0 65 5 16 10 0 0 31 28 131 12 0 0 171 10 155 5 0 0 170 437

3:00 PM 0 11 9 0 0 20 4 4 4 0 0 12 14 41 6 0 0 61 2 51 1 0 0 54 147

3:15 PM 1 10 10 0 0 21 2 6 6 0 0 14 7 52 8 0 0 67 8 64 0 0 0 72 174

3:30 PM 0 1 7 0 0 8 5 9 3 0 0 17 12 69 4 0 0 85 4 56 1 0 0 61 171

3:45 PM 2 6 11 0 0 19 9 8 6 0 0 23 15 56 7 0 0 78 4 69 0 0 0 73 193

Hourly Total 3 28 37 0 0 68 20 27 19 0 0 66 48 218 25 0 0 291 18 240 2 0 0 260 685

4:00 PM 3 5 20 0 0 28 1 9 1 0 0 11 11 71 5 0 0 87 5 51 0 0 0 56 182

4:15 PM 0 3 10 0 0 13 1 9 3 0 0 13 12 52 5 0 0 69 2 78 1 0 0 81 176

4:30 PM 0 3 19 0 0 22 3 7 2 0 0 12 13 62 8 0 0 83 4 71 1 0 0 76 193

4:45 PM 0 1 7 0 0 8 1 8 3 0 0 12 16 68 5 0 0 89 6 68 2 0 0 76 185

Hourly Total 3 12 56 0 0 71 6 33 9 0 0 48 52 253 23 0 0 328 17 268 4 0 0 289 736

5:00 PM 1 5 14 0 0 20 8 10 4 0 0 22 15 60 5 0 0 80 6 80 0 0 0 86 208

5:15 PM 0 8 14 0 0 22 5 14 3 0 0 22 14 78 2 0 0 94 5 82 0 0 0 87 225

5:30 PM 4 9 14 0 0 27 2 13 1 0 0 16 11 81 6 0 0 98 10 65 1 0 0 76 217

5:45 PM 1 7 20 0 0 28 4 7 5 0 0 16 7 62 8 1 0 78 6 62 0 0 0 68 190

Hourly Total 6 29 62 0 0 97 19 44 13 0 0 76 47 281 21 1 0 350 27 289 1 0 0 317 840

Grand Total 30 119 357 0 0 506 83 165 80 0 0 328 256 1438 119 1 0 1814 98 1441 21 0 0 1560 4208

Approach % 5.9 23.5 70.6 0.0 - - 25.3 50.3 24.4 0.0 - - 14.1 79.3 6.6 0.1 - - 6.3 92.4 1.3 0.0 - - -

Total % 0.7 2.8 8.5 0.0 - 12.0 2.0 3.9 1.9 0.0 - 7.8 6.1 34.2 2.8 0.0 - 43.1 2.3 34.2 0.5 0.0 - 37.1 -

Lights 27 112 351 0 - 490 81 155 70 0 - 306 251 1396 115 1 - 1763 90 1387 14 0 - 1491 4050

% Lights 90.0 94.1 98.3 - - 96.8 97.6 93.9 87.5 - - 93.3 98.0 97.1 96.6 100.0 - 97.2 91.8 96.3 66.7 - - 95.6 96.2

Buses 3 4 2 0 - 9 0 7 8 0 - 15 4 20 2 0 - 26 5 17 7 0 - 29 79

% Buses 10.0 3.4 0.6 - - 1.8 0.0 4.2 10.0 - - 4.6 1.6 1.4 1.7 0.0 - 1.4 5.1 1.2 33.3 - - 1.9 1.9

Trucks 0 3 4 0 - 7 2 3 2 0 - 7 1 22 2 0 - 25 3 37 0 0 - 40 79

% Trucks 0.0 2.5 1.1 - - 1.4 2.4 1.8 2.5 - - 2.1 0.4 1.5 1.7 0.0 - 1.4 3.1 2.6 0.0 - - 2.6 1.9

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Chester County, PA
Westtown Rd & Little Shiloh
Rd/Falcon Lane
Tuesday, October 5, 2021
Location: 39.95684, -75.552712

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Westtown Rd &
Little Shiloh Rd-Falcon Ln
Site Code:
Start Date: 10/05/2021
Page No: 2

10/05/2021 6:00 AM
Ending At
10/05/2021 6:00 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Westtown Road [SB]

Out In Total

1493 1491 2984

31 29 60

24 40 64

0 0 0

0 0 0

1548 1560 3108

14 1387 90 0 0

7 17 5 0 0

0 37 3 0 0

0 0 0 0 0

0 0 0 0 0

21 1441 98 0 0
R T L U P

336 0 0 8 11

317

O
ut

328 0 0 7 15

306

In

664 0 0 15 26

623

Total

Falcon Lane [W
B

]

R 80 0 0 2 8 70

T 165 0 0 3 7 155

L 83 0 0 2 0 81

U 0 0 0 0 0 0

P 0 0 0 0 0 0
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Chester County, PA
Westtown Rd & Little Shiloh
Rd/Falcon Lane
Tuesday, October 5, 2021
Location: 39.95684, -75.552712

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Westtown Rd &
Little Shiloh Rd-Falcon Ln
Site Code:
Start Date: 10/05/2021
Page No: 3

Turning Movement Peak Hour Data (7:30 AM)

Start Time

Little Shiloh Road Falcon Lane Westtown Road Westtown Road

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

7:30 AM 1 1 20 0 0 22 5 3 5 0 0 13 4 62 3 0 0 69 1 53 1 0 0 55 159

7:45 AM 1 4 12 0 0 17 2 6 2 0 0 10 14 82 2 0 0 98 2 74 0 0 0 76 201

8:00 AM 1 6 18 0 0 25 4 6 3 0 0 13 6 82 9 0 0 97 1 64 0 0 0 65 200

8:15 AM 1 4 10 0 0 15 5 4 2 0 0 11 9 68 3 0 0 80 5 57 0 0 0 62 168

Total 4 15 60 0 0 79 16 19 12 0 0 47 33 294 17 0 0 344 9 248 1 0 0 258 728

Approach % 5.1 19.0 75.9 0.0 - - 34.0 40.4 25.5 0.0 - - 9.6 85.5 4.9 0.0 - - 3.5 96.1 0.4 0.0 - - -

Total % 0.5 2.1 8.2 0.0 - 10.9 2.2 2.6 1.6 0.0 - 6.5 4.5 40.4 2.3 0.0 - 47.3 1.2 34.1 0.1 0.0 - 35.4 -

PHF 1.000 0.625 0.750 0.000 - 0.790 0.800 0.792 0.600 0.000 - 0.904 0.589 0.896 0.472 0.000 - 0.878 0.450 0.838 0.250 0.000 - 0.849 0.905

Lights 3 15 60 0 - 78 16 16 10 0 - 42 32 286 17 0 - 335 8 237 0 0 - 245 700

% Lights 75.0 100.0 100.0 - - 98.7 100.0 84.2 83.3 - - 89.4 97.0 97.3 100.0 - - 97.4 88.9 95.6 0.0 - - 95.0 96.2

Buses 1 0 0 0 - 1 0 1 1 0 - 2 1 4 0 0 - 5 1 1 1 0 - 3 11

% Buses 25.0 0.0 0.0 - - 1.3 0.0 5.3 8.3 - - 4.3 3.0 1.4 0.0 - - 1.5 11.1 0.4 100.0 - - 1.2 1.5

Trucks 0 0 0 0 - 0 0 2 1 0 - 3 0 4 0 0 - 4 0 10 0 0 - 10 17

% Trucks 0.0 0.0 0.0 - - 0.0 0.0 10.5 8.3 - - 6.4 0.0 1.4 0.0 - - 1.2 0.0 4.0 0.0 - - 3.9 2.3

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Chester County, PA
Westtown Rd & Little Shiloh
Rd/Falcon Lane
Tuesday, October 5, 2021
Location: 39.95684, -75.552712

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Westtown Rd &
Little Shiloh Rd-Falcon Ln
Site Code:
Start Date: 10/05/2021
Page No: 4

Peak Hour Data

10/05/2021 7:30 AM
Ending At
10/05/2021 8:30 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Westtown Road [SB]

Out In Total

299 245 544

6 3 9
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P 0 0 0 0 0 0
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0 0 0

324 344 668
Out In Total
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Turning Movement Peak Hour Data Plot (7:30 AM)



 

Chester County, PA
Westtown Rd & Little Shiloh
Rd/Falcon Lane
Tuesday, October 5, 2021
Location: 39.95684, -75.552712

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Westtown Rd &
Little Shiloh Rd-Falcon Ln
Site Code:
Start Date: 10/05/2021
Page No: 5

Turning Movement Peak Hour Data (5:00 PM)

Start Time

Little Shiloh Road Falcon Lane Westtown Road Westtown Road

Eastbound Westbound Northbound Southbound

Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total Left Thru Right U-
Turn Peds App.

Total
Int.

Total

5:00 PM 1 5 14 0 0 20 8 10 4 0 0 22 15 60 5 0 0 80 6 80 0 0 0 86 208

5:15 PM 0 8 14 0 0 22 5 14 3 0 0 22 14 78 2 0 0 94 5 82 0 0 0 87 225

5:30 PM 4 9 14 0 0 27 2 13 1 0 0 16 11 81 6 0 0 98 10 65 1 0 0 76 217

5:45 PM 1 7 20 0 0 28 4 7 5 0 0 16 7 62 8 1 0 78 6 62 0 0 0 68 190

Total 6 29 62 0 0 97 19 44 13 0 0 76 47 281 21 1 0 350 27 289 1 0 0 317 840

Approach % 6.2 29.9 63.9 0.0 - - 25.0 57.9 17.1 0.0 - - 13.4 80.3 6.0 0.3 - - 8.5 91.2 0.3 0.0 - - -

Total % 0.7 3.5 7.4 0.0 - 11.5 2.3 5.2 1.5 0.0 - 9.0 5.6 33.5 2.5 0.1 - 41.7 3.2 34.4 0.1 0.0 - 37.7 -

PHF 0.375 0.806 0.775 0.000 - 0.866 0.594 0.786 0.650 0.000 - 0.864 0.783 0.867 0.656 0.250 - 0.893 0.675 0.881 0.250 0.000 - 0.911 0.933

Lights 6 29 62 0 - 97 18 44 13 0 - 75 47 279 21 1 - 348 27 285 1 0 - 313 833

% Lights 100.0 100.0 100.0 - - 100.0 94.7 100.0 100.0 - - 98.7 100.0 99.3 100.0 100.0 - 99.4 100.0 98.6 100.0 - - 98.7 99.2

Buses 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

% Buses 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - - 0.0 0.0

Trucks 0 0 0 0 - 0 1 0 0 0 - 1 0 2 0 0 - 2 0 4 0 0 - 4 7

% Trucks 0.0 0.0 0.0 - - 0.0 5.3 0.0 0.0 - - 1.3 0.0 0.7 0.0 0.0 - 0.6 0.0 1.4 0.0 - - 1.3 0.8

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Chester County, PA
Westtown Rd & Little Shiloh
Rd/Falcon Lane
Tuesday, October 5, 2021
Location: 39.95684, -75.552712

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Westtown Rd &
Little Shiloh Rd-Falcon Ln
Site Code:
Start Date: 10/05/2021
Page No: 6

Peak Hour Data

10/05/2021 5:00 PM
Ending At
10/05/2021 6:00 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Westtown Road [SB]

Out In Total

298 313 611

0 0 0

2 4 6

0 0 0

0 0 0
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1 285 27 0 0
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0 4 0 0 0
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]

R 13 0 0 0 0 13

T 44 0 0 0 0 44

L 19 0 0 1 0 18

U 0 0 0 0 0 0

P 0 0 0 0 0 0

366 348 714

0 0 0

5 2 7

0 0 0

0 0 0

371 350 721
Out In Total

Westtown Road [NB]
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1 47 281 21 0

Li
ttl

e 
S

hi
lo

h 
R

oa
d 

[E
B

]

To
ta

l

18
9 0 0 0 0 18
9

In 97 0 0 0 0 97

O
ut 92 0 0 0 0 92

0 0 0 0 0 0 U

6 0 0 0 0 6 L

29 0 0 0 0 29 T

62 0 0 0 0 62 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (5:00 PM)
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TRIP GENERATION WORKSHEETS



Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 174

Avg. Num. of Dwelling Units: 246
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

9.43 4.45 - 22.61 2.13

Data Plot and Equation
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Fitted Curve Equation: Ln(T) = 0.92 Ln(X) + 2.68 R²= 0.95

X = Number of Dwelling Units
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219General Urban/Suburban and Rural (Land Uses 000–399)

lseitz
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lseitz
Typewritten Text
Daily Traffic = 841 Trips (420 Enter / 421 Exit)



Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 192

Avg. Num. of Dwelling Units: 226
Directional Distribution: 26% entering, 74% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.70 0.27 - 2.27 0.24

Data Plot and Equation

0 1000 2000 3000
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Fitted Curve Equation: Ln(T) = 0.91 Ln(X) + 0.12 R²= 0.90

X = Number of Dwelling Units
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s 
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ds

220 Trip Generation Manual 11th Edition • Volume 3
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AM Peak Hour = 62 Trips (16 Enter / 46 Exit)



Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 208

Avg. Num. of Dwelling Units: 248
Directional Distribution: 63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.94 0.35 - 2.98 0.31

Data Plot and Equation
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Fitted Curve Equation: Ln(T) = 0.94 Ln(X) + 0.27 R²= 0.92

X = Number of Dwelling Units
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PM Peak Hour = 82 Trips (52 Enter / 30 Exit)
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TRIP DISTRIBUTION 



Trip Distribution Methodology
Cordon Line

Project: Stokes Estate Residential
Project #: 278.012.21
Computed by: JAS

AM Peak 
Trips

% AM 
Peak Hr 
Trips

PM Peak 
Trips

% PM 
Peak Hr 
Trips

Comb. 
Peak Trips

% 
Combined 
Peak Trips

% 
Assumed 

for 
Analysis

TOTAL TRAFFIC ENTERING/EXITING STUDY AREA 3,520 100% 3,748 100% 7,268 100% 100%

Little Shiloh Road to the West 377 10.7% 443 11.8% 820 11.3% 15%

Westtown Road to the North 568 16.1% 617 16.5% 1,185 16.3% 20%

Street Road to the East 1,116 31.7% 1,064 28.4% 2,180 30.0% 25%

Westtown Thornton Road  to the South 228 6.5% 340 9.1% 568 7.8% 5%

Street Road to the West 1,063 30.2% 1,096 29.2% 2,159 29.7% 25%

Oakbourne Road to the West 168 4.8% 188 5.0% 356 4.9% 10%

Using the Cordon Line Methodology, the volume entering and exiting the the study area was used to determine the trip distribution.
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INTERSECTION TRAFFIC VOLUME WORKSHEETS 



                              SITE IMPACT TRAFFIC EVALUATION

----------- GENERAL INFORMATION FOR SITETRIP WORKSHEET --------------  

Title: Stokes Estate Residential Development
TRANSPORTATION IMPACT STUDY

Location: Westtown Township, Chester County
Performed By: LJS Date: 03/04/22

 Intersection 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)Site A: Residential
 Intersection 2: Shiloh Road / Hunt Drive Site B: (Site)
 Intersection 3: Shiloh Road / Oakbourne Road Site C: (Site)
 Intersection 4: Shiloh Road / Little Shiloh Road (S.R.2005) Site D: (Site)
 Intersection 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005) Site E: (Site)
 Intersection 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon LaneSite F: (Site)
 Intersection 7: ( STREET NAMES ) Design Hour: AM Peak
 Intersection 8: ( STREET NAMES ) Design Year: 2028
 Intersection 9: ( STREET NAMES ) Background Factor: 1.04
 Intersection 10: ( STREET NAMES ) Background Growth Rate: 0.54
 Intersection 11: ( STREET NAMES )

 Intersection 12: ( STREET NAMES )

--------- EXISTING AND FUTURE TRAFFIC WITHOUT DEVELOPMENT ---------

Truck
APPROACH PHF RTOR Trucks Percentage

================ ============================ ======== ======== ======== ======== ======== ======== ==================
INTERSECTION 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)
  EB LEFT 121 126 126 3 2%
     THROUGH 398 413 413 15 4%
     RIGHT 10 10 10 0 0 0%
  WB LEFT 15 16 16 0 0%
     THROUGH 425 441 441 18 4%
     RIGHT 148 154 154 1 1 1%
  NB LEFT 21 22 22 1 5%
     THROUGH 85 88 88 0 0%
     RIGHT 11 11 11 1 0 0%
  SB LEFT 119 124 124 4 3%
     THROUGH 86 89 89 2 2%
     RIGHT 88 91 91 0 7 8%
  ***TOTAL*** 1527 1585 1585 0.72 51
----------------------------- --------------------------------------------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 2: Shiloh Road / Hunt Drive
  EB LEFT 6 6 6 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 8 8 8 0 2 25%
  WB LEFT 1 1 1 1 100%
     THROUGH 0 0 0 0 0%
     RIGHT 0 0 0 0 0 0%
  NB LEFT 6 6 6 0 0%
     THROUGH 214 222 222 7 3%
     RIGHT 3 3 3 0 1 33%
  SB LEFT 0 0 0 0 0%
     THROUGH 301 313 313 9 3%
     RIGHT 2 2 2 0 0 0%
  ***TOTAL*** 541 561 561 0.60 20
----------------------------- --------------------------------------------------- -------------------------------- --------------- --------------- ---------------
INTERSECTION 3: Shiloh Road / Oakbourne Road
  EB LEFT 13 13 13 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 84 87 87 0 5 6%
  WB LEFT 0 0 0 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 4 4 4 0 1 25%
  NB LEFT 52 54 54 5 10%
     THROUGH 173 180 180 3 2%
     RIGHT 1 1 1 0 0 0%
  SB LEFT 1 1 1 0 0%
     THROUGH 224 233 233 7 3%
     RIGHT 19 20 20 0 2 11%
  ***TOTAL*** 571 593 593 0.64 23
----------------------------- --------------------------------------------------- -------------------------------- --------------- --------------- ---------------
INTERSECTION 4: Shiloh Road / Little Shiloh Road (S.R.2005)
  EB LEFT 2 2 2 0 0%
     THROUGH 25 26 26 6 24%
     RIGHT 176 183 183 0 5 3%
  WB LEFT 71 74 74 6 8%
     THROUGH 27 28 28 2 7%
     RIGHT 0 0 0 0 0 0%
  NB LEFT 146 152 152 4 3%
     THROUGH 2 2 2 0 0%
     RIGHT 50 52 52 0 2 4%
  SB LEFT 0 0 0 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 1 1 1 0 0 0%
  ***TOTAL*** 500 520 520 0.68 25
----------------------------- --------------------------------------------------- -------------------------------- --------------- --------------- ---------------
INTERSECTION 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005)
  EB LEFT 0 0 0 0 0%
     THROUGH 73 76 76 2 3%
     RIGHT 3 3 3 0 0 0%
  WB LEFT 0 0 0 0 0%
     THROUGH 69 72 72 6 9%
     RIGHT 0 0 0 0 0 0%
  NB LEFT 7 7 7 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 2 2 2 0 0 0%
  SB LEFT 0 0 0 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 0 0 0 0 0 0%
  ***TOTAL*** 154 160 160 0.70 8
----------------------------- --------------------------------------------------- -------------------------------- --------------- --------------- ---------------
INTERSECTION 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon Lane
  EB LEFT 4 4 4 1 25%
     THROUGH 15 16 16 0 0%
     RIGHT 60 62 62 0 0 0%
  WB LEFT 16 17 17 0 0%
     THROUGH 19 20 20 3 16%
     RIGHT 12 12 12 0 2 17%
  NB LEFT 33 34 34 1 3%
     THROUGH 294 305 305 8 3%
     RIGHT 17 18 18 0 0 0%
  SB LEFT 9 9 9 1 11%
     THROUGH 248 258 258 11 4%
     RIGHT 1 1 1 0 1 100%
  ***TOTAL*** 728 756 756 0.91 28
----------------------------- --------------------------------------------------- -------------------------------- --------------- --------------- ---------------

Committed Developments

EXISTING 
TRAFFIC

FUTURE 
TRAFFIC
W/O COM 
DEV W/O 
PRO DEV

FUTURE 
TRAFFIC

W/ COM DEV 
W/O PRO 

DEV

REVISED sitetrip12 (PennDOT)_blank AM Opening    4/18/2023    4:44 PM



------------ DATA INPUT/RESULTS FOR TRIP GENERATION ------------

SITE A ......... Residential
DESIGN HOUR .... AM Peak TOTAL
================ ========= ========= ========= ================== ======== ========
Land Use Type (210) ( type ) ( type ) ( type ) ( type ) ( type )
Trips Per Unit:
     Inbound 0.00 0.00 0.00 0.00 0.00 0.00
     Outbound 0.00 0.00 0.00 0.00 0.00 0.00

Number of Units 82.00 0.00 0.00 0.00 0.00 0.00
Buildout 100% 0% 0% 0% 0% 0%
Pass-By Trips 0% 0% 0% 0% 0% 0%

New Site Trips:
     Inbound 16 0 0 0 0 0 16
     Outbound 46 0 0 0 0 0 46
Pass-By Trips:
     Inbound 0 0 0 0 0 0 0
     Outbound 0 0 0 0 0 0 0
Total Site Trips:
     Inbound 16 0 0 0 0 0 16
     Outbound 46 0 0 0 0 0 46
  Total 62 0 0 0 0 0 62
================ ========= ========= ========= ================== ======== ========

-------------------- SINGLE SITE TRAFFIC ASSIGNMENT -------------------

SITE A ......... Residential
DESIGN HOUR .... AM Peak

% NEW SITE TRIPS % PASS-BY TRIPS NEW TOTAL
------------------ ----------------- ------------------------------------ SITE PASS-BY SITE

APPROACH INBOUND OUTBOUND INBOUND OUTBOUND TRIPS PASS-BY ADJUSTMENT TRIPS
========================== ========= ========= ======== ======== ======== ======== ======== =========================== =========
INTERSECTION 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)
  EB LEFT 126 126 25% 0% 0% 0% 4 0 4 130 130
     THROUGH 413 413 0% 0% 0% 0% 0 0 0 413 413
     RIGHT 10 10 0% 0% 0% 0% 0 0 0 10 10
  WB LEFT 16 16 0% 0% 0% 0% 0 0 0 16 16
     THROUGH 441 441 0% 0% 0% 0% 0 0 0 441 441
     RIGHT 154 154 25% 0% 0% 0% 4 0 4 158 158
  NB LEFT 22 22 0% 0% 0% 0% 0 0 0 22 22
     THROUGH 88 88 5% 0% 0% 0% 1 0 1 89 89
     RIGHT 11 11 0% 0% 0% 0% 0 0 0 11 11
  SB LEFT 124 124 0% 25% 0% 0% 12 0 12 136 136
     THROUGH 89 89 0% 5% 0% 0% 2 0 2 91 91
     RIGHT 91 91 0% 25% 0% 0% 11 0 11 102 102
  ***TOTAL*** 1585 1585 55% 55% 0% 0% 34 0 0 34 1619 1619
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 2: Shiloh Road / Hunt Drive
  EB LEFT 6 6 0% 0% 0% 0% 0 0 0 6 6
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0
     RIGHT 8 8 0% 0% 0% 0% 0 0 0 8 8
  WB LEFT 1 1 0% 40% 0% 0% 18 0 18 19 19
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0
     RIGHT 0 0 0% 12% 0% 0% 6 0 6 6 6
  NB LEFT 6 6 0% 0% 0% 0% 0 0 0 6 6
     THROUGH 222 222 15% 0% 0% 0% 2 0 2 224 224
     RIGHT 3 3 40% 0% 0% 0% 7 0 7 10 10
  SB LEFT 0 0 12% 0% 0% 0% 2 0 2 2 2
     THROUGH 313 313 0% 15% 0% 0% 7 0 7 320 320
     RIGHT 2 2 0% 0% 0% 0% 0 0 0 2 2
  ***TOTAL*** 561 561 67% 67% 0% 0% 42 0 0 42 603 603
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 3: Shiloh Road / Oakbourne Road
  EB LEFT 13 13 0% 0% 0% 0% 0 0 0 13 13
     THROUGH 0 0 8% 0% 0% 0% 1 0 1 1 1
     RIGHT 87 87 2% 0% 0% 0% 0 0 0 87 87
  WB LEFT 0 0 0% 15% 0% 0% 7 0 7 7 7
     THROUGH 0 0 0% 8% 0% 0% 4 0 4 4 4
     RIGHT 4 4 0% 25% 0% 0% 11 0 11 15 15
  NB LEFT 54 54 0% 2% 0% 0% 1 0 1 55 55
     THROUGH 180 180 0% 10% 0% 0% 5 0 5 185 185
     RIGHT 1 1 15% 0% 0% 0% 2 0 2 3 3
  SB LEFT 1 1 25% 0% 0% 0% 4 0 4 5 5
     THROUGH 233 233 10% 0% 0% 0% 2 0 2 235 235
     RIGHT 20 20 0% 0% 0% 0% 0 0 0 20 20
  ***TOTAL*** 593 593 60% 60% 0% 0% 37 0 0 37 630 630
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 4: Shiloh Road / Little Shiloh Road (S.R.2005)
  EB LEFT 2 2 0% 0% 0% 0% 0 0 0 2 2
     THROUGH 26 26 0% 0% 0% 0% 0 0 0 26 26
     RIGHT 183 183 15% 0% 0% 0% 3 0 3 186 186
  WB LEFT 74 74 20% 0% 0% 0% 3 0 3 77 77
     THROUGH 28 28 0% 0% 0% 0% 0 0 0 28 28
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0
  NB LEFT 152 152 0% 15% 0% 0% 7 0 7 159 159
     THROUGH 2 2 0% 0% 0% 0% 0 0 0 2 2
     RIGHT 52 52 0% 20% 0% 0% 9 0 9 61 61
  SB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0
     RIGHT 1 1 0% 0% 0% 0% 0 0 0 1 1
  ***TOTAL*** 520 520 35% 35% 0% 0% 22 0 0 22 542 542
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005)
  EB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0
     THROUGH 76 76 0% 20% 0% 0% 9 0 9 85 85
     RIGHT 3 3 0% 0% 0% 0% 0 0 0 3 3
  WB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0
     THROUGH 72 72 20% 0% 0% 0% 3 0 3 75 75
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0
  NB LEFT 7 7 0% 0% 0% 0% 0 0 0 7 7
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0
     RIGHT 2 2 0% 0% 0% 0% 0 0 0 2 2
  SB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0
  ***TOTAL*** 160 160 20% 20% 0% 0% 12 0 0 12 172 172
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon Lane
  EB LEFT 4 4 0% 20% 0% 0% 9 0 9 13 13
     THROUGH 16 16 0% 0% 0% 0% 0 0 0 16 16
     RIGHT 62 62 0% 0% 0% 0% 0 0 0 62 62
  WB LEFT 17 17 0% 0% 0% 0% 0 0 0 17 17
     THROUGH 20 20 0% 0% 0% 0% 0 0 0 20 20
     RIGHT 12 12 0% 0% 0% 0% 0 0 0 12 12
  NB LEFT 34 34 0% 0% 0% 0% 0 0 0 34 34
     THROUGH 305 305 0% 0% 0% 0% 0 0 0 305 305
     RIGHT 18 18 0% 0% 0% 0% 0 0 0 18 18
  SB LEFT 9 9 0% 0% 0% 0% 0 0 0 9 9
     THROUGH 258 258 0% 0% 0% 0% 0 0 0 258 258
     RIGHT 1 1 20% 0% 0% 0% 3 0 3 4 4
  ***TOTAL*** 756 756 20% 20% 0% 0% 12 0 0 12 768 768
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
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                              SITE IMPACT TRAFFIC EVALUATION

----------- GENERAL INFORMATION FOR SITETRIP WORKSHEET --------------  

Title: Stokes Estate Residential Development
TRANSPORTATION IMPACT STUDY

Location: Westtown Township, Chester County
Performed By: LJS Date: 03/04/22

 Intersection 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)Site A: Residential
 Intersection 2: Shiloh Road / Hunt Drive Site B: (Site)
 Intersection 3: Shiloh Road / Oakbourne Road Site C: (Site)
 Intersection 4: Shiloh Road / Little Shiloh Road (S.R.2005) Site D: (Site)
 Intersection 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005) Site E: (Site)
 Intersection 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon LaneSite F: (Site)
 Intersection 7: ( STREET NAMES ) Design Hour: PM Peak
 Intersection 8: ( STREET NAMES ) Design Year: 2028
 Intersection 9: ( STREET NAMES ) Background Factor: 1.04
 Intersection 10: ( STREET NAMES ) Background Growth Rate: 0.54
 Intersection 11: ( STREET NAMES )

 Intersection 12: ( STREET NAMES )

--------- EXISTING AND FUTURE TRAFFIC WITHOUT DEVELOPMENT ---------

Truck
APPROACH PHF RTOR Trucks Percentage

================ ============================ ======== ======== ======== ======== ======== ======== ========
INTERSECTION 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)
  EB LEFT 135 140 140 3 2%
     THROUGH 403 418 418 2 0%
     RIGHT 22 23 23 0 0 0%
  WB LEFT 9 9 9 0 0%
     THROUGH 424 440 440 3 1%
     RIGHT 118 123 123 2 0 0%
  NB LEFT 9 9 9 0 0%
     THROUGH 115 119 119 0 0%
     RIGHT 19 20 20 0 0 0%
  SB LEFT 91 94 94 0 0%
     THROUGH 166 172 172 0 0%
     RIGHT 103 107 107 1 0 0%
  ***TOTAL*** 1614 1674 1674 0.88 8
----------------------------- --------------------------------------------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 2: Shiloh Road / Hunt Drive
  EB LEFT 3 3 3 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 7 7 7 0 0 0%
  WB LEFT 1 1 1 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 1 1 1 0 0 0%
  NB LEFT 13 13 13 0 0%
     THROUGH 252 262 262 0 0%
     RIGHT 0 0 0 0 0 0%
  SB LEFT 1 1 1 0 0%
     THROUGH 314 326 326 0 0%
     RIGHT 5 5 5 0 0 0%
  ***TOTAL*** 597 619 619 0.89 0
----------------------------- --------------------------------------------------- -------------------------------- --------------- --------------- ---------------
INTERSECTION 3: Shiloh Road / Oakbourne Road
  EB LEFT 22 23 23 1 5%
     THROUGH 0 0 0 0 0%
     RIGHT 78 81 81 0 0 0%
  WB LEFT 3 3 3 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 3 3 3 0 0 0%
  NB LEFT 66 69 69 0 0%
     THROUGH 187 194 194 0 0%
     RIGHT 1 1 1 0 0 0%
  SB LEFT 1 1 1 0 0%
     THROUGH 241 250 250 0 0%
     RIGHT 22 23 23 0 0 0%
  ***TOTAL*** 624 648 648 0.91 1
----------------------------- --------------------------------------------------- -------------------------------- --------------- --------------- ---------------
INTERSECTION 4: Shiloh Road / Little Shiloh Road (S.R.2005)
  EB LEFT 2 2 2 0 0%
     THROUGH 30 31 31 0 0%
     RIGHT 226 235 235 0 1 0%
  WB LEFT 78 81 81 0 0%
     THROUGH 32 33 33 1 3%
     RIGHT 0 0 0 0 0 0%
  NB LEFT 152 158 158 1 1%
     THROUGH 0 0 0 0 0%
     RIGHT 56 58 58 0 0 0%
  SB LEFT 0 0 0 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 1 1 1 0 0 0%
  ***TOTAL*** 577 599 599 0.86 3
----------------------------- --------------------------------------------------- -------------------------------- --------------- --------------- ---------------
INTERSECTION 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005)
  EB LEFT 0 0 0 0 0%
     THROUGH 84 87 87 0 0%
     RIGHT 8 8 8 0 1 13%
  WB LEFT 1 1 1 0 0%
     THROUGH 94 98 98 0 0%
     RIGHT 0 0 0 0 0 0%
  NB LEFT 6 6 6 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 1 1 1 0 0 0%
  SB LEFT 0 0 0 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 0 0 0 0 0 0%
  ***TOTAL*** 194 201 201 0.90 1
----------------------------- --------------------------------------------------- -------------------------------- --------------- --------------- ---------------
INTERSECTION 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon Lane
  EB LEFT 6 6 6 0 0%
     THROUGH 29 30 30 0 0%
     RIGHT 62 64 64 0 0 0%
  WB LEFT 19 20 20 1 5%
     THROUGH 44 46 46 0 0%
     RIGHT 13 13 13 0 0 0%
  NB LEFT 48 50 50 0 0%
     THROUGH 281 292 292 2 1%
     RIGHT 21 22 22 0 0 0%
  SB LEFT 27 28 28 0 0%
     THROUGH 289 300 300 4 1%
     RIGHT 1 1 1 0 0 0%
  ***TOTAL*** 840 872 872 0.93 7
----------------------------- --------------------------------------------------- -------------------------------- --------------- --------------- ---------------
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------------ DATA INPUT/RESULTS FOR TRIP GENERATION ------------

SITE A ......... Residential
DESIGN HOUR .... PM Peak TOTAL
================ ========= ========= ========= ================== ======== ========
Land Use Type (210) ( type ) ( type ) ( type ) ( type ) ( type )
Trips Per Unit:
     Inbound 0.00 0.00 0.00 0.00 0.00 0.00
     Outbound 0.00 0.00 0.00 0.00 0.00 0.00

Number of Units 82.00 0.00 0.00 0.00 0.00 0.00
Buildout 100% 0% 0% 0% 0% 0%
Pass-By Trips 0% 0% 0% 0% 0% 0%

New Site Trips:
     Inbound 52 0 0 0 0 0 52
     Outbound 30 0 0 0 0 0 30
Pass-By Trips:
     Inbound 0 0 0 0 0 0 0
     Outbound 0 0 0 0 0 0 0
Total Site Trips:
     Inbound 52 0 0 0 0 0 52
     Outbound 30 0 0 0 0 0 30
  Total 82 0 0 0 0 0 82
================ ========= ========= ========= ================== ======== ========

-------------------- SINGLE SITE TRAFFIC ASSIGNMENT -------------------

SITE A ......... Residential
DESIGN HOUR .... PM Peak

% NEW SITE TRIPS % PASS-BY TRIPS NEW TOTAL
------------------ ----------------- ------------------------------------ SITE PASS-BY SITE

APPROACH INBOUND OUTBOUND INBOUND OUTBOUND TRIPS PASS-BY ADJUSTMENT TRIPS
========================== ========= ========= ======== ======== ======== ======== ======== =========================== =========
INTERSECTION 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)
  EB LEFT 140 140 25% 0% 0% 0% 13 0 13 153 153
     THROUGH 418 418 0% 0% 0% 0% 0 0 0 418 418
     RIGHT 23 23 0% 0% 0% 0% 0 0 0 23 23
  WB LEFT 9 9 0% 0% 0% 0% 0 0 0 9 9
     THROUGH 440 440 0% 0% 0% 0% 0 0 0 440 440
     RIGHT 123 123 25% 0% 0% 0% 13 0 13 136 136
  NB LEFT 9 9 0% 0% 0% 0% 0 0 0 9 9
     THROUGH 119 119 5% 0% 0% 0% 3 0 3 122 122
     RIGHT 20 20 0% 0% 0% 0% 0 0 0 20 20
  SB LEFT 94 94 0% 25% 0% 0% 7 0 7 101 101
     THROUGH 172 172 0% 5% 0% 0% 2 0 2 174 174
     RIGHT 107 107 0% 25% 0% 0% 8 0 8 115 115
  ***TOTAL*** 1674 1674 55% 55% 0% 0% 46 0 0 46 1720 1720
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 2: Shiloh Road / Hunt Drive
  EB LEFT 3 3 0% 0% 0% 0% 0 0 0 3 3
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0
     RIGHT 7 7 0% 0% 0% 0% 0 0 0 7 7
  WB LEFT 1 1 0% 40% 0% 0% 12 0 12 13 13
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0
     RIGHT 1 1 0% 12% 0% 0% 4 0 4 5 5
  NB LEFT 13 13 0% 0% 0% 0% 0 0 0 13 13
     THROUGH 262 262 15% 0% 0% 0% 8 0 8 270 270
     RIGHT 0 0 40% 0% 0% 0% 21 0 21 21 21
  SB LEFT 1 1 12% 0% 0% 0% 6 0 6 7 7
     THROUGH 326 326 0% 15% 0% 0% 5 0 5 331 331
     RIGHT 5 5 0% 0% 0% 0% 0 0 0 5 5
  ***TOTAL*** 619 619 67% 67% 0% 0% 56 0 0 56 675 675
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 3: Shiloh Road / Oakbourne Road
  EB LEFT 23 23 0% 0% 0% 0% 0 0 0 23 23
     THROUGH 0 0 8% 0% 0% 0% 4 0 4 4 4
     RIGHT 81 81 2% 0% 0% 0% 1 0 1 82 82
  WB LEFT 3 3 0% 15% 0% 0% 5 0 5 8 8
     THROUGH 0 0 0% 8% 0% 0% 2 0 2 2 2
     RIGHT 3 3 0% 25% 0% 0% 7 0 7 10 10
  NB LEFT 69 69 0% 2% 0% 0% 1 0 1 70 70
     THROUGH 194 194 0% 10% 0% 0% 3 0 3 197 197
     RIGHT 1 1 15% 0% 0% 0% 8 0 8 9 9
  SB LEFT 1 1 25% 0% 0% 0% 13 0 13 14 14
     THROUGH 250 250 10% 0% 0% 0% 5 0 5 255 255
     RIGHT 23 23 0% 0% 0% 0% 0 0 0 23 23
  ***TOTAL*** 648 648 60% 60% 0% 0% 49 0 0 49 697 697
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 4: Shiloh Road / Little Shiloh Road (S.R.2005)
  EB LEFT 2 2 0% 0% 0% 0% 0 0 0 2 2
     THROUGH 31 31 0% 0% 0% 0% 0 0 0 31 31
     RIGHT 235 235 15% 0% 0% 0% 8 0 8 243 243
  WB LEFT 81 81 20% 0% 0% 0% 10 0 10 91 91
     THROUGH 33 33 0% 0% 0% 0% 0 0 0 33 33
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0
  NB LEFT 158 158 0% 15% 0% 0% 4 0 4 162 162
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0
     RIGHT 58 58 0% 20% 0% 0% 6 0 6 64 64
  SB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0
     RIGHT 1 1 0% 0% 0% 0% 0 0 0 1 1
  ***TOTAL*** 599 599 35% 35% 0% 0% 28 0 0 28 627 627
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005)Shiloh Hill Drive / Little Shiloh Road (S.R.2005)
  EB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0
     THROUGH 87 87 0% 20% 0% 0% 6 0 6 93 93
     RIGHT 8 8 0% 0% 0% 0% 0 0 0 8 8
  WB LEFT 1 1 0% 0% 0% 0% 0 0 0 1 1
     THROUGH 98 98 20% 0% 0% 0% 10 0 10 108 108
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0
  NB LEFT 6 6 0% 0% 0% 0% 0 0 0 6 6
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0
     RIGHT 1 1 0% 0% 0% 0% 0 0 0 1 1
  SB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0
  ***TOTAL*** 201 201 20% 20% 0% 0% 16 0 0 16 217 217
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon Lane
  EB LEFT 6 6 0% 20% 0% 0% 6 0 6 12 12
     THROUGH 30 30 0% 0% 0% 0% 0 0 0 30 30
     RIGHT 64 64 0% 0% 0% 0% 0 0 0 64 64
  WB LEFT 20 20 0% 0% 0% 0% 0 0 0 20 20
     THROUGH 46 46 0% 0% 0% 0% 0 0 0 46 46
     RIGHT 13 13 0% 0% 0% 0% 0 0 0 13 13
  NB LEFT 50 50 0% 0% 0% 0% 0 0 0 50 50
     THROUGH 292 292 0% 0% 0% 0% 0 0 0 292 292
     RIGHT 22 22 0% 0% 0% 0% 0 0 0 22 22
  SB LEFT 28 28 0% 0% 0% 0% 0 0 0 28 28
     THROUGH 300 300 0% 0% 0% 0% 0 0 0 300 300
     RIGHT 1 1 20% 0% 0% 0% 10 0 10 11 11
  ***TOTAL*** 872 872 20% 20% 0% 0% 16 0 0 16 888 888
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
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                              SITE IMPACT TRAFFIC EVALUATION

----------- GENERAL INFORMATION FOR SITETRIP WORKSHEET --------------  

Title: Stokes Estate Residential Development
TRANSPORTATION IMPACT STUDY

Location: Westtown Township, Chester County
Performed By: LJS Date: 03/04/22

 Intersection 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)Site A: Residential
 Intersection 2: Shiloh Road / Hunt Drive Site B: (Site)
 Intersection 3: Shiloh Road / Oakbourne Road Site C: (Site)
 Intersection 4: Shiloh Road / Little Shiloh Road (S.R.2005) Site D: (Site)
 Intersection 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005) Site E: (Site)
 Intersection 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon LaneSite F: (Site)
 Intersection 7: ( STREET NAMES ) Design Hour: AM Peak
 Intersection 8: ( STREET NAMES ) Design Year: 2033
 Intersection 9: ( STREET NAMES ) Background Factor: 1.07
 Intersection 10: ( STREET NAMES ) Background Growth Rate: 0.54
 Intersection 11: ( STREET NAMES )

 Intersection 12: ( STREET NAMES )

--------- EXISTING AND FUTURE TRAFFIC WITHOUT DEVELOPMENT ---------

Truck
APPROACH PHF RTOR Trucks Percentage

================ =================== ========= ======== ======== ======== ======== ======== ======== ========
INTERSECTION 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)
  EB LEFT 121 129 129 3 2%
     THROUGH 398 425 425 15 4%
     RIGHT 10 11 11 0 0 0%
  WB LEFT 15 16 16 0 0%
     THROUGH 425 453 453 18 4%
     RIGHT 148 158 158 1 1 1%
  NB LEFT 21 22 22 1 5%
     THROUGH 85 91 91 0 0%
     RIGHT 11 12 12 1 0 0%
  SB LEFT 119 127 127 4 3%
     THROUGH 86 92 92 2 2%
     RIGHT 88 94 94 0 7 8%
  ***TOTAL*** 1527 1630 1630 0.72
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 2: Shiloh Road / Hunt Drive
  EB LEFT 6 6 6 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 8 9 9 0 2 25%
  WB LEFT 1 1 1 1 100%
     THROUGH 0 0 0 0 0%
     RIGHT 0 0 0 0 0 0%
  NB LEFT 6 6 6 0 0%
     THROUGH 214 228 228 7 3%
     RIGHT 3 3 3 0 1 33%
  SB LEFT 0 0 0 0 0%
     THROUGH 301 321 321 9 3%
     RIGHT 2 2 2 0 0 0%
  ***TOTAL*** 541 576 576 0.60
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 3: Shiloh Road / Oakbourne Road
  EB LEFT 13 14 14 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 84 90 90 0 5 6%
  WB LEFT 0 0 0 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 4 4 4 0 0 0%
  NB LEFT 52 55 55 5 10%
     THROUGH 173 185 185 3 2%
     RIGHT 1 1 1 0 0 0%
  SB LEFT 1 1 1 0 0%
     THROUGH 224 239 239 7 3%
     RIGHT 19 20 20 0 2 11%
  ***TOTAL*** 571 609 609 0.64
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 4: Shiloh Road / Little Shiloh Road (S.R.2005)
  EB LEFT 2 2 2 0 0%
     THROUGH 25 27 27 6 24%
     RIGHT 176 188 188 0 5 3%
  WB LEFT 71 76 76 6 8%
     THROUGH 27 29 29 2 7%
     RIGHT 0 0 0 0 0 0%
  NB LEFT 146 156 156 4 3%
     THROUGH 2 2 2 0 0%
     RIGHT 50 53 53 0 2 4%
  SB LEFT 0 0 0 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 1 1 1 0 0 0%
  ***TOTAL*** 500 534 534 0.68
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005)
  EB LEFT 0 0 0 0 0%
     THROUGH 73 78 78 2 3%
     RIGHT 3 3 3 0 0 0%
  WB LEFT 0 0 0 0 0%
     THROUGH 69 74 74 6 9%
     RIGHT 0 0 0 0 0 0%
  NB LEFT 7 7 7 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 2 2 2 0 0 0%
  SB LEFT 0 0 0 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 0 0 0 0 0 0%
  ***TOTAL*** 154 164 164 0.70
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon Lane
  EB LEFT 4 4 4 1 25%
     THROUGH 15 16 16 0 0%
     RIGHT 60 64 64 0 0 0%
  WB LEFT 16 17 17 0 0%
     THROUGH 19 20 20 3 16%
     RIGHT 12 13 13 0 2 17%
  NB LEFT 33 35 35 1 3%
     THROUGH 294 314 314 8 3%
     RIGHT 17 18 18 0 0 0%
  SB LEFT 9 10 10 1 11%
     THROUGH 248 265 265 11 4%
     RIGHT 1 1 1 0 1 100%
  ***TOTAL*** 728 777 777 0.91
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
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------------ DATA INPUT/RESULTS FOR TRIP GENERATION ------------

SITE A ......... Residential
DESIGN HOUR .... AM Peak TOTAL
================ ========= ========= ========= ================== ======== ========
Land Use Type (210) ( type ) ( type ) ( type ) ( type ) ( type )
Trips Per Unit:
     Inbound 0.00 0.00 0.00 0.00 0.00 0.00
     Outbound 0.00 0.00 0.00 0.00 0.00 0.00

Number of Units 82.00 0.00 0.00 0.00 0.00 0.00
Buildout 100% 0% 0% 0% 0% 0%
Pass-By Trips 0% 0% 0% 0% 0% 0%

New Site Trips:
     Inbound 16 0 0 0 0 0 16
     Outbound 46 0 0 0 0 0 46
Pass-By Trips:
     Inbound 0 0 0 0 0 0 0
     Outbound 0 0 0 0 0 0 0
Total Site Trips:
     Inbound 16 0 0 0 0 0 16
     Outbound 46 0 0 0 0 0 46
  Total 62 0 0 0 0 0 62
================ ========= ========= ========= ================== ======== ========

-------------------- SINGLE SITE TRAFFIC ASSIGNMENT -------------------

SITE A ......... Residential
DESIGN HOUR .... AM Peak

% NEW SITE TRIPS % PASS-BY TRIPS NEW TOTAL
------------------ ----------------- ------------------------------------ SITE PASS-BY SITE

APPROACH INBOUND OUTBOUND INBOUND OUTBOUND TRIPS PASS-BY ADJUSTMENT TRIPS
========================== ========= ========= ======== ======== ======== ======== ======== =========================== =========
INTERSECTION 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)
  EB LEFT 129 129 25% 0% 0% 0% 4 0 0 4 133 133
     THROUGH 425 425 0% 0% 0% 0% 0 0 0 0 425 425
     RIGHT 11 11 0% 0% 0% 0% 0 0 0 0 11 11
  WB LEFT 16 16 0% 0% 0% 0% 0 0 0 0 16 16
     THROUGH 453 453 0% 0% 0% 0% 0 0 0 0 453 453
     RIGHT 158 158 25% 0% 0% 0% 4 0 0 4 162 162
  NB LEFT 22 22 0% 0% 0% 0% 0 0 0 0 22 22
     THROUGH 91 91 5% 0% 0% 0% 1 0 0 1 92 92
     RIGHT 12 12 0% 0% 0% 0% 0 0 0 0 12 12
  SB LEFT 127 127 0% 25% 0% 0% 12 0 0 12 139 139
     THROUGH 92 92 0% 5% 0% 0% 2 0 0 2 94 94
     RIGHT 94 94 0% 25% 0% 0% 11 0 0 11 105 105
  ***TOTAL*** 1630 1630 55% 55% 0% 0% 34 0 0 34 1664 1664
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 2: Shiloh Road / Hunt Drive
  EB LEFT 6 6 0% 0% 0% 0% 0 0 0 0 6 6
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     RIGHT 9 9 0% 0% 0% 0% 0 0 0 0 9 9
  WB LEFT 1 1 0% 40% 0% 0% 18 0 0 18 19 19
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     RIGHT 0 0 0% 12% 0% 0% 6 0 0 6 6 6
  NB LEFT 6 6 0% 0% 0% 0% 0 0 0 0 6 6
     THROUGH 228 228 15% 0% 0% 0% 2 0 0 2 230 230
     RIGHT 3 3 40% 0% 0% 0% 7 0 0 7 10 10
  SB LEFT 0 0 12% 0% 0% 0% 2 0 0 2 2 2
     THROUGH 321 321 0% 15% 0% 0% 7 0 0 7 328 328
     RIGHT 2 2 0% 0% 0% 0% 0 0 0 0 2 2
  ***TOTAL*** 576 576 67% 67% 0% 0% 42 0 0 42 618 618
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 3: Shiloh Road / Oakbourne Road
  EB LEFT 14 14 0% 0% 0% 0% 0 0 0 0 14 14
     THROUGH 0 0 8% 0% 0% 0% 1 0 0 1 1 1
     RIGHT 90 90 2% 0% 0% 0% 0 0 0 0 90 90
  WB LEFT 0 0 0% 15% 0% 0% 7 0 0 7 7 7
     THROUGH 0 0 0% 8% 0% 0% 4 0 0 4 4 4
     RIGHT 4 4 0% 25% 0% 0% 11 0 0 11 15 15
  NB LEFT 55 55 0% 2% 0% 0% 1 0 0 1 56 56
     THROUGH 185 185 0% 10% 0% 0% 5 0 0 5 190 190
     RIGHT 1 1 15% 0% 0% 0% 2 0 0 2 3 3
  SB LEFT 1 1 25% 0% 0% 0% 4 0 0 4 5 5
     THROUGH 239 239 10% 0% 0% 0% 2 0 0 2 241 241
     RIGHT 20 20 0% 0% 0% 0% 0 0 0 0 20 20
  ***TOTAL*** 609 609 60% 60% 0% 0% 37 0 0 37 646 646
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 4: Shiloh Road / Little Shiloh Road (S.R.2005)
  EB LEFT 2 2 0% 0% 0% 0% 0 0 0 0 2 2
     THROUGH 27 27 0% 0% 0% 0% 0 0 0 0 27 27
     RIGHT 188 188 15% 0% 0% 0% 3 0 0 3 191 191
  WB LEFT 76 76 20% 0% 0% 0% 3 0 0 3 79 79
     THROUGH 29 29 0% 0% 0% 0% 0 0 0 0 29 29
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
  NB LEFT 156 156 0% 15% 0% 0% 7 0 0 7 163 163
     THROUGH 2 2 0% 0% 0% 0% 0 0 0 0 2 2
     RIGHT 53 53 0% 20% 0% 0% 9 0 0 9 62 62
  SB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     RIGHT 1 1 0% 0% 0% 0% 0 0 0 0 1 1
  ***TOTAL*** 534 534 35% 35% 0% 0% 22 0 0 22 556 556
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005)
  EB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     THROUGH 78 78 0% 20% 0% 0% 9 0 0 9 87 87
     RIGHT 3 3 0% 0% 0% 0% 0 0 0 0 3 3
  WB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     THROUGH 74 74 20% 0% 0% 0% 3 0 0 3 77 77
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
  NB LEFT 7 7 0% 0% 0% 0% 0 0 0 0 7 7
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     RIGHT 2 2 0% 0% 0% 0% 0 0 0 0 2 2
  SB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
  ***TOTAL*** 164 164 20% 20% 0% 0% 12 0 0 12 176 176
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon Lane
  EB LEFT 4 4 0% 20% 0% 0% 9 0 0 9 13 13
     THROUGH 16 16 0% 0% 0% 0% 0 0 0 0 16 16
     RIGHT 64 64 0% 0% 0% 0% 0 0 0 0 64 64
  WB LEFT 17 17 0% 0% 0% 0% 0 0 0 0 17 17
     THROUGH 20 20 0% 0% 0% 0% 0 0 0 0 20 20
     RIGHT 13 13 0% 0% 0% 0% 0 0 0 0 13 13
  NB LEFT 35 35 0% 0% 0% 0% 0 0 0 0 35 35
     THROUGH 314 314 0% 0% 0% 0% 0 0 0 0 314 314
     RIGHT 18 18 0% 0% 0% 0% 0 0 0 0 18 18
  SB LEFT 10 10 0% 0% 0% 0% 0 0 0 0 10 10
     THROUGH 265 265 0% 0% 0% 0% 0 0 0 0 265 265
     RIGHT 1 1 20% 0% 0% 0% 3 0 0 3 4 4
  ***TOTAL*** 777 777 20% 20% 0% 0% 12 0 0 12 789 789
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
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                              SITE IMPACT TRAFFIC EVALUATION

----------- GENERAL INFORMATION FOR SITETRIP WORKSHEET --------------  

Title: Stokes Estate Residential Development
TRANSPORTATION IMPACT STUDY

Location: Westtown Township, Chester County
Performed By: LJS Date: 03/04/22

 Intersection 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)Site A: Residential
 Intersection 2: Shiloh Road / Hunt Drive Site B: (Site)
 Intersection 3: Shiloh Road / Oakbourne Road Site C: (Site)
 Intersection 4: Shiloh Road / Little Shiloh Road (S.R.2005) Site D: (Site)
 Intersection 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005) Site E: (Site)
 Intersection 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon LaneSite F: (Site)
 Intersection 7: ( STREET NAMES ) Design Hour: PM Peak
 Intersection 8: ( STREET NAMES ) Design Year: 2033
 Intersection 9: ( STREET NAMES ) Background Factor: 1.07
 Intersection 10: ( STREET NAMES ) Background Growth Rate: 0.54
 Intersection 11: ( STREET NAMES )

 Intersection 12: ( STREET NAMES )

--------- EXISTING AND FUTURE TRAFFIC WITHOUT DEVELOPMENT ---------

Truck
APPROACH PHF RTOR Trucks Percentage

================ =================== ========= ======== ======== ======== ======== ======== ======== ========
INTERSECTION 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)
  EB LEFT 135 144 144 3 2%
     THROUGH 403 430 430 2 0%
     RIGHT 22 23 23 0 0 0%
  WB LEFT 9 10 10 0 0%
     THROUGH 424 452 452 3 1%
     RIGHT 118 126 126 2 0 0%
  NB LEFT 9 10 10 0 0%
     THROUGH 115 123 123 0 0%
     RIGHT 19 20 20 0 0 0%
  SB LEFT 91 97 97 0 0%
     THROUGH 166 177 177 0 0%
     RIGHT 103 110 110 1 0 0%
  ***TOTAL*** 1614 1722 1722 0.88
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 2: Shiloh Road / Hunt Drive
  EB LEFT 3 3 3 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 7 7 7 0 0 0%
  WB LEFT 1 1 1 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 1 1 1 0 0 0%
  NB LEFT 13 14 14 0 0%
     THROUGH 252 269 269 0 0%
     RIGHT 0 0 0 0 0 0%
  SB LEFT 1 1 1 0 0%
     THROUGH 314 335 335 0 0%
     RIGHT 5 5 5 0 0 0%
  ***TOTAL*** 597 636 636 0.89
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 3: Shiloh Road / Oakbourne Road
  EB LEFT 22 23 23 1 5%
     THROUGH 0 0 0 0 0%
     RIGHT 78 83 83 0 0 0%
  WB LEFT 3 3 3 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 3 3 3 0 0 0%
  NB LEFT 66 70 70 0 0%
     THROUGH 187 200 200 0 0%
     RIGHT 1 1 1 0 0 0%
  SB LEFT 1 1 1 0 0%
     THROUGH 241 257 257 0 0%
     RIGHT 22 23 23 0 0 0%
  ***TOTAL*** 624 664 664 0.91
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 4: Shiloh Road / Little Shiloh Road (S.R.2005)
  EB LEFT 2 2 2 0 0%
     THROUGH 30 32 32 0 0%
     RIGHT 226 241 241 0 1 0%
  WB LEFT 78 83 83 0 0%
     THROUGH 32 34 34 1 3%
     RIGHT 0 0 0 0 0 0%
  NB LEFT 152 162 162 1 1%
     THROUGH 0 0 0 0 0%
     RIGHT 56 60 60 0 0 0%
  SB LEFT 0 0 0 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 1 1 1 0 0 0%
  ***TOTAL*** 577 615 615 0.86
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005)
  EB LEFT 0 0 0 0 0%
     THROUGH 84 90 90 0 0%
     RIGHT 8 9 9 0 1 13%
  WB LEFT 1 1 1 0 0%
     THROUGH 94 100 100 0 0%
     RIGHT 0 0 0 0 0 0%
  NB LEFT 6 6 6 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 1 1 1 0 0 0%
  SB LEFT 0 0 0 0 0%
     THROUGH 0 0 0 0 0%
     RIGHT 0 0 0 0 0 0%
  ***TOTAL*** 194 207 207 0.90
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
INTERSECTION 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon Lane
  EB LEFT 6 6 6 0 0%
     THROUGH 29 31 31 0 0%
     RIGHT 62 66 66 0 0 0%
  WB LEFT 19 20 20 1 5%
     THROUGH 44 47 47 0 0%
     RIGHT 13 14 14 0 0 0%
  NB LEFT 48 51 51 0 0%
     THROUGH 281 300 300 2 1%
     RIGHT 21 22 22 0 0 0%
  SB LEFT 27 29 29 0 0%
     THROUGH 289 308 308 4 1%
     RIGHT 1 1 1 0 0 0%
  ***TOTAL*** 840 895 895 0.93
----------------------------- --------------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------
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------------ DATA INPUT/RESULTS FOR TRIP GENERATION ------------

SITE A ......... Residential
DESIGN HOUR .... PM Peak TOTAL
================ ========= ========= ========= ================== ======== ========
Land Use Type (210) ( type ) ( type ) ( type ) ( type ) ( type )
Trips Per Unit:
     Inbound 0.00 0.00 0.00 0.00 0.00 0.00
     Outbound 0.00 0.00 0.00 0.00 0.00 0.00

Number of Units 82.00 0.00 0.00 0.00 0.00 0.00
Buildout 100% 0% 0% 0% 0% 0%
Pass-By Trips 0% 0% 0% 0% 0% 0%

New Site Trips:
     Inbound 52 0 0 0 0 0 52
     Outbound 30 0 0 0 0 0 30
Pass-By Trips:
     Inbound 0 0 0 0 0 0 0
     Outbound 0 0 0 0 0 0 0
Total Site Trips:
     Inbound 52 0 0 0 0 0 52
     Outbound 30 0 0 0 0 0 30
  Total 82 0 0 0 0 0 82
================ ========= ========= ========= ================== ======== ========

-------------------- SINGLE SITE TRAFFIC ASSIGNMENT -------------------

SITE A ......... Residential
DESIGN HOUR .... PM Peak

% NEW SITE TRIPS % PASS-BY TRIPS NEW TOTAL
------------------ ----------------- ------------------------------------ SITE PASS-BY SITE

APPROACH INBOUND OUTBOUND INBOUND OUTBOUND TRIPS PASS-BY ADJUSTMENT TRIPS
========================== ========= ========= ======== ======== ======== ======== ======== =========================== =========
INTERSECTION 1: Shiloh Road - Westtown Thornton Rd /Street Road (S.R.0926)
  EB LEFT 144 144 25% 0% 0% 0% 13 0 0 13 157 157
     THROUGH 430 430 0% 0% 0% 0% 0 0 0 0 430 430
     RIGHT 23 23 0% 0% 0% 0% 0 0 0 0 23 23
  WB LEFT 10 10 0% 0% 0% 0% 0 0 0 0 10 10
     THROUGH 452 452 0% 0% 0% 0% 0 0 0 0 452 452
     RIGHT 126 126 25% 0% 0% 0% 13 0 0 13 139 139
  NB LEFT 10 10 0% 0% 0% 0% 0 0 0 0 10 10
     THROUGH 123 123 5% 0% 0% 0% 3 0 0 3 126 126
     RIGHT 20 20 0% 0% 0% 0% 0 0 0 0 20 20
  SB LEFT 97 97 0% 25% 0% 0% 7 0 0 7 104 104
     THROUGH 177 177 0% 5% 0% 0% 2 0 0 2 179 179
     RIGHT 110 110 0% 25% 0% 0% 8 0 0 8 118 118
  ***TOTAL*** 1722 1722 55% 55% 0% 0% 46 0 0 46 1768 1768
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 2: Shiloh Road / Hunt Drive
  EB LEFT 3 3 0% 0% 0% 0% 0 0 0 0 3 3
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     RIGHT 7 7 0% 0% 0% 0% 0 0 0 0 7 7
  WB LEFT 1 1 0% 40% 0% 0% 12 0 0 12 13 13
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     RIGHT 1 1 0% 12% 0% 0% 4 0 0 4 5 5
  NB LEFT 14 14 0% 0% 0% 0% 0 0 0 0 14 14
     THROUGH 269 269 15% 0% 0% 0% 8 0 0 8 277 277
     RIGHT 0 0 40% 0% 0% 0% 21 0 0 21 21 21
  SB LEFT 1 1 12% 0% 0% 0% 6 0 0 6 7 7
     THROUGH 335 335 0% 15% 0% 0% 5 0 0 5 340 340
     RIGHT 5 5 0% 0% 0% 0% 0 0 0 0 5 5
  ***TOTAL*** 636 636 67% 67% 0% 0% 56 0 0 56 692 692
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 3: Shiloh Road / Oakbourne Road
  EB LEFT 23 23 0% 0% 0% 0% 0 0 0 0 23 23
     THROUGH 0 0 8% 0% 0% 0% 4 0 0 4 4 4
     RIGHT 83 83 2% 0% 0% 0% 1 0 0 1 84 84
  WB LEFT 3 3 0% 15% 0% 0% 5 0 0 5 8 8
     THROUGH 0 0 0% 8% 0% 0% 2 0 0 2 2 2
     RIGHT 3 3 0% 25% 0% 0% 7 0 0 7 10 10
  NB LEFT 70 70 0% 2% 0% 0% 1 0 0 1 71 71
     THROUGH 200 200 0% 10% 0% 0% 3 0 0 3 203 203
     RIGHT 1 1 15% 0% 0% 0% 8 0 0 8 9 9
  SB LEFT 1 1 25% 0% 0% 0% 13 0 0 13 14 14
     THROUGH 257 257 10% 0% 0% 0% 5 0 0 5 262 262
     RIGHT 23 23 0% 0% 0% 0% 0 0 0 0 23 23
  ***TOTAL*** 664 664 60% 60% 0% 0% 49 0 0 49 713 713
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 4: Shiloh Road / Little Shiloh Road (S.R.2005)
  EB LEFT 2 2 0% 0% 0% 0% 0 0 0 0 2 2
     THROUGH 32 32 0% 0% 0% 0% 0 0 0 0 32 32
     RIGHT 241 241 15% 0% 0% 0% 8 0 0 8 249 249
  WB LEFT 83 83 20% 0% 0% 0% 10 0 0 10 93 93
     THROUGH 34 34 0% 0% 0% 0% 0 0 0 0 34 34
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
  NB LEFT 162 162 0% 15% 0% 0% 4 0 0 4 166 166
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     RIGHT 60 60 0% 20% 0% 0% 6 0 0 6 66 66
  SB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     RIGHT 1 1 0% 0% 0% 0% 0 0 0 0 1 1
  ***TOTAL*** 615 615 35% 35% 0% 0% 28 0 0 28 643 643
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 5: Shiloh Hill Drive / Little Shiloh Road (S.R.2005)
  EB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     THROUGH 90 90 0% 20% 0% 0% 6 0 0 6 96 96
     RIGHT 9 9 0% 0% 0% 0% 0 0 0 0 9 9
  WB LEFT 1 1 0% 0% 0% 0% 0 0 0 0 1 1
     THROUGH 100 100 20% 0% 0% 0% 10 0 0 10 110 110
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
  NB LEFT 6 6 0% 0% 0% 0% 0 0 0 0 6 6
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     RIGHT 1 1 0% 0% 0% 0% 0 0 0 0 1 1
  SB LEFT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     THROUGH 0 0 0% 0% 0% 0% 0 0 0 0 0 0
     RIGHT 0 0 0% 0% 0% 0% 0 0 0 0 0 0
  ***TOTAL*** 207 207 20% 20% 0% 0% 16 0 0 16 223 223
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
INTERSECTION 6: Westtown Road (S.R.2007) / Little Shiloh Road (S.R.2005) - Falcon Lane
  EB LEFT 6 6 0% 20% 0% 0% 6 0 0 6 12 12
     THROUGH 31 31 0% 0% 0% 0% 0 0 0 0 31 31
     RIGHT 66 66 0% 0% 0% 0% 0 0 0 0 66 66
  WB LEFT 20 20 0% 0% 0% 0% 0 0 0 0 20 20
     THROUGH 47 47 0% 0% 0% 0% 0 0 0 0 47 47
     RIGHT 14 14 0% 0% 0% 0% 0 0 0 0 14 14
  NB LEFT 51 51 0% 0% 0% 0% 0 0 0 0 51 51
     THROUGH 300 300 0% 0% 0% 0% 0 0 0 0 300 300
     RIGHT 22 22 0% 0% 0% 0% 0 0 0 0 22 22
  SB LEFT 29 29 0% 0% 0% 0% 0 0 0 0 29 29
     THROUGH 308 308 0% 0% 0% 0% 0 0 0 0 308 308
     RIGHT 1 1 20% 0% 0% 0% 10 0 0 10 11 11
  ***TOTAL*** 895 895 20% 20% 0% 0% 16 0 0 16 911 911
-------------------------------------------- --------------- --------------- -------------- -------------- -------------- -------------- -------------- ----------------------------------------------- ---------------
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GROWTH RATE INFORMATION 



Urban Rural Urban        Rural  
Interstate Interstate Non-Interstate Non-Interstate

ADAMS * * 0.50 0.60
ALLEGHENY 0.98 * 0.00 0.43
ARMSTRONG 0.80 * 0.00 0.37

BEAVER 0.64 2.05 0.00 0.30
BEDFORD * 2.20 0.00 0.39

BERKS 1.34 2.53 0.32 0.58
BLAIR 0.86 2.34 0.00 0.40

BRADFORD 1.06 * 0.00 0.48
BUCKS 1.35 2.63 0.22 0.58
BUTLER 1.66 2.88 0.29 0.71

CAMBRIA 0.35 * 0.00 0.19
CAMERON * * * 0.12
CARBON 1.42 2.68 0.28 0.60
CENTRE 1.79 2.75 0.72 0.74

CHESTER 1.77 2.92 0.54 0.77
CLARION 0.79 2.23 0.00 0.37

CLEARFIELD 0.61 1.94 0.00 0.31
CLINTON 1.10 2.36 0.02 0.48

COLUMBIA 1.10 2.32 0.06 0.48
CRAWFORD 0.74 2.12 0.00 0.36

CUMBERLAND 1.63 2.79 0.59 0.69
DAUPHIN 1.54 * 0.35 0.66

DELAWARE 1.27 * 0.00 *
ELK * * 0.00 0.30
ERIE 0.96 2.31 0.00 0.43

FAYETTE 0.86 * 0.00 0.39
FOREST * * * 0.96

FRANKLIN 1.71 2.81 0.73 0.72
FULTON * 2.33 * 0.50
GREENE 0.73 2.28 0.00 0.36

HUNTINGDON * 2.49 0.00 0.49
INDIANA 0.94 * 0.00 0.44

JEFFERSON * 2.32 0.00 0.46
JUNIATA * * * 0.53

LACKAWANNA 0.99 2.36 0.00 0.44
LANCASTER 1.66 2.84 0.60 0.70
LAWRENCE 0.69 2.18 0.00 0.33
LEBANON * 2.55 0.48 0.62
LEHIGH 1.75 3.09 0.53 0.75

LUZERNE 1.04 2.41 0.00 0.47
LYCOMING 0.99 2.37 0.00 0.44
MCKEAN 0.60 * 0.00 0.30
MERCER 0.92 2.52 0.00 0.43
MIFFLIN 1.17 * 0.00 0.51

MONROE 1.77 2.88 0.79 0.75
MONTGOMERY 1.29 * 0.27 0.55

MONTOUR 1.30 2.68 0.00 0.57
NORTHAMPTON 1.80 3.16 0.47 0.78

NORTHUMBERLAND 1.00 2.28 0.00 0.43
PERRY * * 0.24 0.54

PHILADELPHIA 1.18 * 0.05 *
PIKE 1.72 2.72 0.86 0.73

POTTER * * * 0.35
SCHUYLKILL 1.00 2.45 0.00 0.45

SNYDER 1.23 * 0.21 0.54
SOMERSET 0.60 2.06 0.00 0.34
SULLIVAN * * * 0.37

SUSQUEHANNA 1.09 2.43 0.00 0.47
TIOGA * * * 0.42
UNION 1.54 2.68 0.44 0.63

VENANGO * 1.91 0.00 0.27
WARREN * * 0.00 0.35

WASHINGTON 1.22 2.74 0.00 0.55
WAYNE * 2.53 0.31 0.58

WESTMORELAND 0.89 2.18 0.00 0.40
WYOMING * * 0.00 0.44

YORK 1.57 2.89 0.47 0.69
* = Functional Class Doesn't Exist in County
Questions?  Please contact Andrew O'Neill at the Bureau of Planning and Research, 717-346-3250 or andoneill@pa.gov

County

Growth Factors for August 2022 to July 2023

NOTE: The projected growth factors are derived using historical VMT (Vehicle Miles Traveled) data (1994 to 2021), as well as Woods and Poole 
demographic and economic data. The factors should be compounded when calculating future values. The factors should not be used to project 
traffic beyond a 20-year period. Please be aware that these factors are estimates, and unforeseen events (opening of shopping centers, fast food 
franchises, gas stations, etc) could cause growth to change over time.

lseitz
Oval
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CAPACITY AND QUEUE ANALYSIS WORKSHEETS 
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TURN LANE ANALYSIS WORKSHEETS 
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CORRESPONDENCE 

 



 

September 16, 2021 via email only 
 
Maggie Dobbs, AICP 
Director of Planning & Zoning 
1039 Wilmington Pike 
West Chester, PA 19382 
 
Re:  Stokes Estate (Fox Clearing, LLC) 
 Conditional Use - Traffic Review  

Westtown Township, Chester County 
 
Ms. Dobbs:  
 
As requested, a technical review of the following materials has been completed relative to 
the Westtown Township Zoning Ordinance as well as reasonable and customary standards of 
Traffic Engineering practice: 

 Comment Response Letter, prepared by DL Howell, dated August 27, 2021 

 Conditional Use Plan for Stokes Estate, prepared by DL Howell, revised 
August 31, 2021 

 

The applicant is proposing to develop sixty-eight residential dwelling units immediately 
south of Shiloh Hill Drive (TR 559) and east of Shiloh Road (TR 626).  Vehicular access is 
proposed via a new street connection to Shiloh Road and an extension of Little Shiloh Road 
(TR 367).  On-site circulation is proposed via new internal streets and sidewalks.  The plan 
also includes four cul-de-sacs. 

 

Please note that this review should be considered preliminary and subject to change based 
on the submission of revised materials to address the comments presented herein. 
 

The following comments are offered for the Township’s consideration: 

 

1. Conditional Use Plan 

a. Additional information should be submitted to demonstrate that: 

i. PennDOT stopping sight distances are provided at the intersections of Shiloh 
Road at Road “A”, and Shiloh Hill Drive at Little Shiloh Road.  This should 
include design assumptions, consideration of vehicles turning left into the site 
and vertical profiles of Shiloh Road and Little Shiloh Road. {§149-908C} 

The comment remains outstanding.  The submitted Sight Distance 
exhibits should be revised to: 

1) Clearly indicate the source of the survey. 

2) Ensure stationing is consistent between the plan and profiles. 
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3) Amend the table to include sight distances from PA 67 
§441.8(h)(1). 

4) Provide additional information regarding the obstruction to the 
right of Road A (approximate STA 5+30). 

The applicant must meet this code requirement or request a 
waiver.  Based on the submitted materials a waiver would not be 
supported.   

ii. Code compliant access can be provided from the Vanscovich property (Parcel 
67-20-20.6) to the proposed Shiloh Hill Drive extension. {§170-513E} 

The comment remains outstanding.  The Applicant has requested to 
address this at Land Development. The Applicant must provide a 
driveway to Shiloh Hill Drive for the Vanscovich property that 
complies all applicable codes.   

iii. The Applicant must provide an access to the Galilea property 
(Parcel 67-2-8) that complies all applicable codes. {§170-513E}   

b. A continuous collector street and trails shall be developed as part of the 
development to provide internal through connection as required by the Board of 
Supervisors. {§170-503C(3)}   

i. As submitted, Road “A”, “B” and “C” (aka Shiloh Hill Drive extension) do not 
provide a continuous collector street. 

The comment has been resolved. 

ii. The site is proximate to several proposed trails and a recommended bike 
route.  Consideration should be given to future connectivity.  

The comment remains outstanding.  The Applicant has stated a 
willingness to discuss the issue further.  It is recommended that the 
Board considers requiring easements to provide a future connection 
to proposed trails to the east and south of the property as illustrated 
in the Trails and Bikeways Map of the Township Comprehensive Plan.   

c. The following issues may be addressed at Land Development but are noted here 
as the resolution could impact the overall number of proposed dwellings: 

i. The Applicant should confirm that Road B is the same or greater width than 
Shiloh Hill Drive.  {§149-901B}   

The comment has been resolved. 

ii. Cul-de-sac’s “A” and “C” do not meet the required minimum length. {§149-
901F}  

The comment has been resolved.   

iii. The internal streets are designed to Minor Road standards. {§149-903A.3}   

The comment has been resolved. 

iv. The cul-de-sac right-of-way and turnaround cartway paving do not meet the 
required minimum radii. {§149-903A.4}   

The comment has been resolved. 
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v. Shiloh Road is classified as a Collector; the Board may require dedication of 
an additional five feet of right way along the site frontage. {§149-903C.1}  

The comment remains outstanding.  It is recommended that the 
Board considers requiring a perpetual offer of dedication of Right-of-
Way along the Shiloh Road frontage.   

vi. A number of the vertical curves along the proposed internal streets do not 
provide the required minimum sight distance. {§149-906A}  

The comment remains outstanding.  The minimum Rate of Vertical 
Curvature for sag curves along Minor Roads is 37.0.  The applicant 
must meet this code requirement or request a waiver.  Based on the 
submitted materials a waiver would not be supported.   

vii. The internal streets do not appear to provide the required level areas 
approaching intersections. {§149-907E} 

The comment remains outstanding.  The grade of Road “C” exceeds 
2% approaching Road “A”.  The applicant must meet this code 
requirement or request a waiver.  Based on the submitted materials a 
waiver would not be supported.   

viii. Road “B” does not meet the minimum block length between “C” and “D”.  
{§149-913B} 

The comment remains outstanding.  The block of Road “A” between 
Roads “B” and “C” is less than 500 feet.    The applicant must meet 
this code requirement or request a waiver.  Based on the submitted 
materials a waiver would not be supported.   

ix. The Applicant should confirm that adequate sight distance can be provided for 
the driveway accessing Lot 68.  {§149-915.K5}   

The comment has been resolved. 

x. The Applicant should provide confirmation that the proposed grading of the 
internal streets will permit the construction of crosswalks in accordance with 
applicable accessibility standards. {§149-916B} 

The comment remains outstanding.  The centerline grade of Road “C” 
at Road “A” exceeds the permitted cross-slope for an accessible 
crossing.  The applicant must meet this code requirement or request a 
waiver.  Based on the submitted materials a waiver would not be 
supported.     

xi. The centerline grade of Road “A” exceeds 7% in several locations.  
Grades between 7% and 10% require the recommendation of the 
Township Engineer and Board approval. Based on the submitted 
materials the steeper grades are not recommended. {§149-904B} 

xii. Road “A” is proposed to be constructed with a minimum (150’) 
horizontal radius and significant sag vertical curve, including 
approach grades at or exceeding 7%.  Sharp horizontal curvature 
should not be introduced near the bottom of a steep grade 
approaching or near the low point of a pronounced sag vertical curve.  
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xiii. The block of Road “A” between Roads “B” and “C” does not provide 
sufficient depth for two tiers of lots.  Layouts with a single tier of lots 
is subject to Board approval. The Applicant should provide additional 
information supporting the proposed block layout. {§149-913G} 

xiv. The Applicant should confirm that compliant driveways can be 
provided for Lots 14, 15, 47 and 50. {§149-915C}  

xv. The Applicant should confirm that providing adequate sight distance 
does not unduly impact the building envelope of Lot 67. 

2. Traffic Impact Study 

a. The study should address sight distance at the intersection of Shiloh Hill Drive at 
Little Shiloh Road. {§149-804A(2)d} 

The comment remains outstanding. The applicant must meet this code 
requirement or request a waiver.  Based on the submitted materials a 
waiver would not be supported.    

b. The future condition analyses assume the traffic signal at Shiloh Road/Westtown-
Thornton Road and Street Road is re-timed, reducing green times along Street 
Road (a PennDOT designated Critical Corridor) in favor of the minor approaches. 

The comment remains outstanding.  It is recommended that the Board 
consider a condition requiring the Applicant to contribute to the re-
timing of the signal as assumed in the Study. 

c. The following issues may be addressed at Land Development: 

i. Traffic counts must be completed between April and November.  
{§149-804A(3)g} There is no objection to the Applicant requesting a Waiver. 

The comment remains outstanding.  The Applicant has indicated that 
a waiver will be requested during Land Development. Consistent with 
PennDOT SOL 494-20-04, projects analyzed using adjusted traffic 
volumes should be reevaluated after all of the Governor’s restrictions 
are lifted. New traffic counts should be completed at the intersections 
of Shiloh Road/Westtown-Thorton Road and Shiloh Road/Hunt Drive 
while school is in session.    

ii. Additional information should be provided regarding the distribution of project 
traffic, specifically the significant skew towards the Shiloh Road access and 
lack of traffic assigned to Oakbourne Road and north Westtown Road. 
{§149-804A(6)} 

This comment has been resolved. 

3. Additional items 
a. The number of accesses was discussed at length during the 

September 8th Planning Commission meeting.  From a transportation 
perspective two accesses are preferred due to improved resident 
mobility, community connectivity and emergency service response.  If a 
determination were made to limit the property to a single public access, 
then the extension of an existing public road (Shiloh Hill Drive) would be 
preferred over a new connection to a more heavily traveled road 
(Shiloh Road). 
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With respect to the subject Conditional Use Application, the burden of proof shall be upon 
the applicant to prove to the satisfaction of the Board of Supervisors, by credible evidence, 
that the use will not result in or substantially add to a significant traffic hazard or significant 
traffic congestion. The peak traffic generated by the development shall be accommodated in 
a safe and efficient manner. Such analysis shall consider any improvements to streets that 
the applicant is committed to complete or fund. {§170-2009.D(1)(h)}   

 
Based on the preceding, the Applicant has not demonstrated compliance with the 
conditional use criteria in §170-2009.D(1)(h). 

 
Please do not hesitate to contact me at 610.608.4336 or albert@federico-consulting.com 
should you have any questions or require additional information.   
   
Sincerely, 
  
 
  
 
Albert Federico, P.E., PTOE 
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BCDEEFEGHPQDRBSEQPDEBSERHBHEBGTUQFEVQGRHDWVHXQG

Ỳabdefg̀hbihpfiiqirsts̀iuvpfiiqirswxabqhyihb��s̀i����Y��v��yh�������Y������v�����hry�is�iir

������������fhrasi�er�faci�deasieff�ghrghbsif�hve�ifetudijjifwx�hry�kl���d��t̀ifiarhmifaryacayehjj�hry

g�jjigncij�or��rhbuke�ifwxp

qrstuvwVruutxyVzxy{|yXx}zu~{�zx

 qrstu  Vz�qrstu

B��utww� �kl���ev����dd�  �kl����v����dd�

V�ys�Ry{yt����Vz�t� �kl���e�d��  �kl�����d��

Uz~t��zxt� �kl���eh������  �kl����h������

�zu���zxt� �kl���eh������  �kl����h������

Vt����zxt� �kl���eh������  �kl����h������

E~{��B��utww� �kl���e��v�g�  �kl������v�g�



Pzu{x��x|zxw��tu{�zxz}y�t~ryr{�|z�tx{xywwty}zuy��tut�x�{x��xytx��x�yz�t�t�{��s�zrx��tut�s�y�t

�{u�tw�tutyz{�utt{w}z��z�w�

���ut~�wtw

dijjifhpfiibs�bijjers�ke�if��̀�hpfiibs�defg̀hbi�s̀ihfiqabibhb̀ifiaryi�riy�s�pis̀if�as̀hbarpji�hqaj�

�̀qi�s��r̀�ebi�yedji�̀�qits̀iu��qiwxs̀ifi�rifigsiy�eryifsifqbhryg�ryan�rbhb̀ifiarbis��fs̀pỲi

hfiqabibabyi�riyhb��jj��b�

Vz~~rx�ys� �����l��Y��

Uz~tw�ytGr~�tu� �g�Y�l�k���

Vz~~zx�s�xz�x{w� �g�Yv����dd�

Frx�|��{��ys� ��l����hvg�Y��

Vzrxys� ���l�Y��

Fz�t����{xHs�t� �����g�����



��Vzxw��tu{�zx{x�q{w�w}zuB�utt~txy

dijjifhpfiib�as̀s̀ike�ifs�ifigs�g�rbsfegs�hryg�qdjisiarhp��y�be�bshrnhjhry��foqhrjaoiqhrrifs̀i

��jj��arp��qihgg�fyarps�s̀iddiga�ghn�rbh�hg̀iỳifis�hrybapriy��s̀idhfnibts̀iuddiga�ghn�rbwxhry

s̀ihjhrbhddf�ciy��s̀idhfnibts̀iuhjhrbwx�

hpdijjifb̀hjjebi�rj�ri�qhsifahjbhbyibgfa�iyars̀ih�hg̀iyddiga�ghn�rberjibb�s̀if�abibshsiy�qharshar

�fyif�rs̀i ����ifibd�rba�ji��fhjj��fohrydh�qirs��be�g�rsfhgs�fb�hryoiidhryjihcis̀idfiqabibar

hp��yhrydfibirsh�jig�ryan�rpỲifibayirgib̀hjj�ig�rbsfegsiydifs̀ihddf�ciyhjhrbp

�p��yij̀�qib�hryhr�hycifnbarp�fdf�q�n�rhjqhsifahjbebiy�fyabdjh�iy��dijjif�hfi��fyabdjh�defd�bib

�rj��hfir�ss̀i�hbab��s̀abvpfiiqirs�hryy�r�sg�rbnsesihfidfibirshn�rhbs�s̀iyibapr�fg�rbsfegn�r

��s̀i��qipỲi��japhn�rb��s̀idijjiferyifs̀abvpfiiqirsb̀hjj�iyisifqariyb�jij���fi�ifirgis�s̀i

hjhrbhryddiga�ghn�rbfi�iffiys�h��cihrys̀isifqb��s̀abvpfiiqirsp�ibgfadn�r����fo�g�rsfhgsdfagi�

dh�qirsbg̀iyeji�hrybdigahjg�rbayifhn�rbfijhsiys�s̀abbdiga�g ��hfibis��fs̀arhyyiryhs�s̀ab

vpfiiqirsor��rhbs̀ivpfiiqirs��geqirsb��̀ag̀qh��fqh�r�s�ih�hg̀iỳifis�hryhfiqhyihdhfs

ìfi����̀ag̀argjeyi��eshfir�sjaqasiys��dijjifvyyiryeqb��ig�fyiyhjhshjhr�v¡jahsiykebaribb

�abgj�befi�dshryhfyhjhr��fs̀ì�qidjhrg̀�bir�¢i��̀�agibkeajyifbvpfiiqirsdeqqhf��¢i��̀�agib

deqqhf��gacarp�̀�agivpfiiqirsdeqqhf�tg�x��arhjgacarp�̀�agivpfiiqirsdeqqhf�t�g�x��arhj

�ig�fhnrp�̀�agibvpfiiqirsdeqqhf�t���vx�hifb�rhj�̀�agi�i£eibsbth��xtq�bs���̀ag̀�ajj�i

g�qdjisiyhmifs̀abyhsix�basidjhr�ddiga�ghn�rb�hrybshryhfy¤��fhjhrb�hryke�if¥b�bnqhsi���j�barp

��bsb�ke�ifhgor��jiypibs̀hshjhrb�ddiga�ghn�rb�hryqhfoinrpqhsifahjbhryyabdjh�bhfiar��fqhn�rhj

�rj��hryqasr�fhy ebsqirsbs�hjhrb�g̀hrpib�fq�ya�ghn�rbs�ddiga�ghn�rb�hrybe�bnsen�r��beddjaib�
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BCDEFGCHIPRFSFRTUVDIGIHGWEHXCYTGYYR̀CXCaEVDIDbGIcdFEEBEYDRFDbECeGHGDXeXfEHHEFDRBCWECYXVbCYdE

G̀DbRUDYRgVEDRhUXEFi

VifEHHEFBCWEIYRFESFEIEYDCgRỲGDbFEISEVDDRbRBEIGDEdFCTEIPbRBEIGDECFECPRSgRYIPpCVCTEIPHRVCgRYRp

C̀HWICYTTFGqÈCXIPSEFIRYCHSFRSEFDXPpEYVEIPSCgRIPTEVWIPFEVFECgRYCHpCVGHGgEIPHCYTIVCSGYdPTEVRFCgYd

GDEBIPCYTRDbEFGDEBIGYRFCeRUDDbEBRTEHbRBÈbGVbCFEpRFTGISHCXSUFSRIEIRYHXCYTCFEYRDGYVHUTETGY

DbErUFVbCIErFGVEPUYHEIIRDbEF̀GIEEsSFEIIHXSFRqGTETbEFEGYi

TitsVESDCIIEDpRFDbGYDbErUeHGVuaEFGYdfDCDEBEYDGpCYXPfEHHEFBCWEIYRFESFEIEYDCgRỲGDbFEISEVDDRDbE

bRBEDXSEPIGvEPIDXHEPSFGVEFCYdERFHRVCgRYRpRDbEFbRBEIDReEeUGHDGYDbGIIUewTGqGIGRYRFGYRDbEFIUew

TGqGIGRYIGYDbEqGVGYGDXRpDbErFEBGIEIihUXEFCVWYR̀HETdEIDbCDCHHIGDErHCYIPdEYEFCHGvETTEqEHRSBEYDrHCYIP

SHCDIRFFEYTEFGYdÌbGVbBCXbCqEeEEYEsbGeGDETIbR̀GYdRFGYTGVCgYdbRBEDXSEIPDbEHRVCgRYRpDbEbRBEI

RYbRBEIGDEIPdFCTGYdRFHCYTIVCSGYdCFESFRxEVgRYIRYHXCYTCFEYRDeGYTGYdUSRYfEHHEFPCYTYRFESFEIEYDCgqE

RpfEHHEFGICUDbRFGvETDRBCWECYXFESFEIEYDCgRỲGDbFEdCFTDRDbEIEGDEBIiyYCTTGgRYPfEHHEFBCWEIYR

FESFEIEYDCgRYICIDRDbEHRVCgRYRpUgHGDXDFCYIpRFBEFICYTUgHGDXSETEIDCHIRYDbErFEBGIEICIIRHEHXDbEUgHGDX

VRBSCYGEIPCYTYRDDbEfEHHEFPTEDEFBGYEDbEHRVCgRYRpDbEIEpCVGHGgEIi

EihUXEFGIC̀CFEDbCDDbEFEBCXeECIESCFCDEù YEFRpDbEHCYTCYTDbEXBCXbCqECIESCFCDECdFEEBEYD̀GDb

fEHHEFDRIUeRFTGYCDEDbEGFGYDEFEIDDRfEHHEF̀bGHEDbE�RBEGIUYTEFVRYIDFUVgRYCYTSFGRFDRfE�HEBEYDi�bGI

BECYIDbCDfEHHEFBCXYRDR̀YRFbCqEgDHEDRDbESUFVbCIETbRBEIGDE�gDHEIbCHHeEDFCYIpEFFETDRDbEhUXEFCD

fE�HEBEYDi

pihUXEFGIC̀CFERpPbCIIEEYPCYTCVVESDIDbErFEBGIEIPGYVHUTGYdCYXTEDEYgRYeCIGYIPÌCHEIPTFCGYCdE

ECIEBEYDIPFGdbDwRpẁCXICYTVHECFIGDEDFGCYdHEIPRFCYXRDbEFbRBEIGDEFEIDFGVgRYIP̀bGVbBCXCaEVDDbE

TEIVFGeETbRBEIGDEi

dihUXEFpUFDbEFCVWYR̀HETdEIDbCDDbEFECFEBCYXCVVESDETBEDbRTIRpVCHVUHCgYdDbEI�UCFEpRRDCdERp

IDFUVDUFEIiyYGDIBCFWEgYdeFRVbUFECYTTRVUBEYDIPfEHHEFBCXUIETGaEFEYDBEDbRTIRpVCHVUHCgYdDbEI�UCFE

pRRDCdERpDbEbRBECYTBCWEIYRFESFEIEYDCgRYICIDbECVDUCHI�UCFEpRRDCdERpDbEbRBEPFEdCFTHEIIRpDbE

BEDbRTUgHGvETi

bifEHHEFSFRqGTEIBUHgSHEEHEqCgRYIpRFECVbRpDbEBRTEHIRaEFETGYCVRBBUYGDXi�bEICBEBRTEHCYTEHEqCgRY

VCYYRDeESHCVETRYCTxRGYGYdbRBEIGDEIifEHHEFFEIEFqEIDbEFGdbDDRBCWEEsVESgRYIDRDbGISRHGVXi

Gi�YHEIIRDbEF̀GIESFRqGTETeXCTTEYTUBC�CVbETDRDbGIcdFEEBEYDCYTHGIDETeEHR̀PhUXEFISEVG�VCHHX̀CFFCYDI

DbCDDbEXCFEYRDFESFEIEYDETeXChUXEF�IcdEYDPRF�ECHDRFGYYEdRgCgYdDbGIcdFEEBEYDi

���������� �cuurcdte�ecftg

hi�j��k� �cuurcdte�cufrcelg

�mmn�oo� �cuurcdte�cpp�tffg

hq�krs����rtqj� �cuurcdte�cfug

vwi��� �cuurcdte�r�uetg

x��qy� �cuurcdte�tfcyzg

xi�RBEDRfEHH

{�|{eRYwcRYgYdEYD}cRYIDFUVgRYRpeÈ�RBEGIYRDIUexEVDDRDbEICHERpBXEsGIgYdbRBE

{�~{

cRYgYdEYD}��EXIDRYE�RBEDRfEHHcTqCYDCdE����|��i��GYVHUTEIrFGVEdUCFCYDEEPyYVEYgqEHRVWPCYT�bE�RBE

tqCHUCgRYRpVUFFEYDbRBEPSFRdFCBICYTHEYTEFICqCGHCeHEDRXRU�



��v�n�w�o�vnq���v�k����o

hUXEFCdFEEIDRSCXDRfEHHEFpRFDbErFEBGIEIPGYVHUTGYdDbERSgRYIHGIDETRYDbE�EXcbRGVEI

fUBBCFXPDbEIUBRp���u�t�u�cz�t��gpRHHCFI�����u�t�u�czg��DbE�rUFVbCIErFGVE��CIIbR̀YRYDbE

�EXcbRGVEIhUGHTEF�IcdFEEBEYDfUBBCFXC�CVbETCYTBCTESCFDRpDbGICdFEEBEYDihUXEFCVWYR̀HETdEIDbCDDbGI

rUFVbCIErFGVÈGHHeECBEYTETpFRBgBEDRgBEUYgHDbE�YCHDRDCHrUFVbCIErFGVEGITEDEFBGYETUSRYVRBSHEgRY

RphUXEF�IzcP�zcP�pccPCYTrc�Ii
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BCDEFGHHFPEQCQRSTTSUQV

WXỲabcdef WghXWiX  Cqeifh

rsWXceYbhtYsghYbufbfuhvbYCuaXXqXfh  wxWFBSQyHrx

�sC��bdefg�WXceYbht�gYv��vX̀�s�iX�X�eaX xWCHF�WFBSQyH�x wxWFBSQyH�x

�sC��bdefg�WXceYbht�gYv��vX̀�s�iX�X�eaX xWCHF�WFBSQyH�x wxWFBSQyH�x

�sHvX�g�gf̀XbfbqqX�bghX��g�gb�g��X�if�YefhvX�ghXe�QX��XqXfh wx�CTCG�Fx

�����cdef�g�chijkldf�emn�odkpl�k��ec�klfdc�mpkqrdsl��k�g�koepi��tsl��pcpu�gn�odkplpkg�kkl��cqrv

wjei��k�ek��ggkpxc�wedfpkkdemydl�sdel��z�g�ci�dsl��h�odkpl�{odce�i�poldsl��sjggn�odkplvl��

wedfpkkdemydl�|pggz�}dph�h�n�odkplpke�~jpe�h�}�csde���rfdelx�x�gd�c|��e�cdhd|co�mf�clpk

e�~jpe�h�n�odkpl|pggz�e�ljec�h�l���g�f�cl�

z�w�mf�cldsle�cks�el���k�che�ideh�udcs��k�

 w����gg�ek��ggo�m�dskji�l���k�ch�jm�e|pggo�m�dskji�l���k
�n��l�l�le�cks�el��pk��ro�phzmzjm�evps�pekl�pf��n�df�zjm�el���l�l�le�cks�el��pk���ro�ph

zml��k�gg�e��djclmle�cks�el���che�ideh�udcl���k�e�o�phzml��zjm�epc�ggle�ck�iudc

i��oogpi�zg�e��g�kl�l�l���kv�kkdip�udc�kk�kkf�clk�ps�cm��chfjcpipo�g�kk�kkf�clkk��ggz�oede�l�hz�l|��c

�jm�e�ch��gg�e�kdsl��h�l�ds���g�f�cldc��ki�gm��ez�kpk��cmpcl�epf�kk�kkf�cldse��g�kl�l�l���k

e�kjgucxsedfl��idcklejiudcdsl���df�k��ggz�zdec�zm�jm�e�

h�ts�cmi��i�k�e�e�ljec�hydc��j�ip�cl�jchkv�jm�e�xe��kldo�m�������k�e}pi�s���

��ts�jm�ede�jm�e�kg�ch�eh�g�mk���g�f�clvpcl�e�kl|pggz�i��ex�hdcl��ldl�gwjei��k�wepi�dsl���df��l

��ro�e�ccjfvjcug���g�f�cldiijek��d|�}�evl�pkg�l�i��ex�k��ggcdlz�idcklej�h�k�|�p}�edcl��o�elds

��gg�eds�cmds��gg�e�kepx�lkdee�f�hp�k����o�eu�kidckuljucx�jm�ek��ggz��dpclgm�chk�}�e�ggmgp�zg�

��e�jch�e�

�sEeahuguX�efdfuXf̀�

�pl�pcl�e��zjkpc�kk���h�mk���e��gg�e�k���ijudcdsl�pk�xe��f�clv�jm�ev�l�jm�e�k��o�ck�vk��ggkjzfpl�c

�oogpi�udcsde��ef�Xfdefg�de�e�XafqXfh����v��v{�n�dedl��e�gd�cld�we�s�ee�h��ch�edsl����gg�epc

l��oepcipo�g�fdjcldswxTSCG�BPyG�yBCTx|pl��f��pfjfpcl�e�kle�l�dsxTSCG�BFP�FGHx��ch�fpcpfjf

l�efdsxHFPExm��ek�dekji�pcl�e�kle�l��chl�efk�kl���jm�ef�m~j�gpsmsdekpci��c�cipcxpkz�k�hdcie�hpl

kide�kv�fogdmf�cl�pkldemvh�zlldpcidf�e�udkv�li�ds|�pi���gg�ef�m��}�cd�cd|g�hx���jm�e�xe��kld

idfog�l���c�cip�gsdef kl�l�f�clsde��gg�e�ch��e�zm�jl�dep¡�k�cmg�ch�eoedi�kkpcxl��fdelx�x��oogpi�udc

ldoed}ph��cmpcsdef�udcld��gg�e�ke�~j�kl�hzm��gg�evpcigjhpcxie�hplkide�k��jm�e�xe��kldhpgpx�clgm�oogmsdev

c�xdu�l��ch���folpcxddhs�pl�lddzl�pc�fdelx�x�gd�cidffplf�clsedfl��g�ch�evpc�sdefe��kdc�zgm

�ii�ol�zg�ld��gg�e��jm�ek��gg���o��gg�epcsdef�hdsl��kl�ljkds�jm�e�kgd�c�oogpi�udc�ts�jm�evpc��gg�e�kkdg�

hpkie�udcvhd�kcdljk�xddhs�pl��¢delkpc���foucxldoedije��fdelx�x�gd�cv�jm�ek��ggz�pch�s�jgldsl�pk

�xe��f�cl�ch��gg�ef�m���eipk��cme�f�hp�kplf�m��}���e�jch�e�

tsv|pl�pcl�pelm����h�mksedfl��h�l�l�pk�xe��f�cl��kz��ckpxc�hzmzdl��jm�e�ch��gg�e�l��£�dffplf�cl

w�epdh£�v�jm�e��kcdldzl�pc�h�idffplf�clsdefdelx�x��c�cipcx�l��¤�dffplf�cl¥�v��gg�ef�mv�lplkkdg�

hpkie�udcv�g�illdl�efpc�l�l�pk�xe��f�clzm|ep��ccdui�ld�jm�e�tsl��zjm�es�pgkldcdusm��gg�evpc|epucxvds

�jm�e�kpc�zpgplmldk�ije��fdelx�x�|pl�pcl�pelm����h�mksedfl��h�l�dsl�pk�xe��f�clvl�pkfdelx�x�

idcucx�cimk��ggz�h��f�hsde�ggojeodk�kldz�k�uk��h�tsl���dffplf�clpkcdlpkkj�hpckopl�ds�jm�e�kxddh

s�pl��¢delkvl����gg�ef�ml�efpc�l�l���xe��f�cl�chvpcl��l�}�clv��gg�ek��gge�sjchl��n�odkplv���e|�pi�

c�pl��eo�elmk��gg��}��cmsjel��edzgpx�udcdegp�zpgplmldl��dl��e�tcl���}�cl��gg�ehd�kcdll�efpc�l�l��

�xe��f�clv��gg�ev�lplkdoudcvf�m��l�chl���dffplf�clw�epdhsde�hhpudc�gl�pelm����h�mo�epdhkhjepcx

|�pi�uf��jm�ek��ggidcucj�ldhpgpx�clgmk����c�cipcxpcxddhs�pl���jm�ek��ggidcucj�ldk���k�uks�iudcds

l�pk�c�cipcxidcucx�cim�ch��gg�ek��gg��}�l��epx�lvzjlcdll��dzgpx�udcvld���follddzl�pcsde�jm�e�

�dffplf�clpcl���fdjclk�lsdel��zd}��l�e�l�cdl��i��hpcxl��e�l�k�lsdel��zd}���jm�ek��ggiddo�e�l�

|pl���gg�e�ch�cmfdelx�x�g�ch�e�kf�mz�c�i�kk�empcdeh�eld�¢�ilj�l�l��pkkj�ci�dskji��dffplf�cl

�chldigdk�k�phgd�cv�gg�ll��kdg���o�ck�ds�jm�e�tccd�}�clk��gg��gg�e��}��cmgp�zpgplmld�jm�e|��lkd�}�e
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BCEFFBGCHBIECPQRCSRTUVTRIGVEQHBEWWTBXRYGPRTUVQBECEWWQ̀FEaBCBTHBbEcRHdRQBECEeRT̀VVGECFRBIE

fBbb̀HbRCHIBTECPTREVBCgBHdRTHdECHdRBhQ̀iEaBCBIpRQQRTHBTRIGCSHdRqRWBV̀HHBYGPRT̀ITRrG̀TRShPHd̀V

siTRRbRCHt

seRT̀VVGECFRBIHdRfBbb̀HbRCHgYGPRTVdEQQFBCaCGRHBuBTc̀CiBBSIÈHdùHdHdRvRCSRTHBRCVGTRHdEHHdR

fBbb̀HbRCHSBRVCBHQEWVRBT̀VCBHHRTb̀CEHRStwdRfBbb̀HbRCHVdEQQCBHhRbBS̀xRShPYGPRTùHdBGHHdRWT̀BT

uT̀yRCFBCVRCHBIHdRpRQQRTt�IHdRfBbb̀HbRCH̀VTRXBcRSgQEWVRVBT̀VHRTb̀CEHRShPHdRQRCSRTIBTECPTREVBCCBH

FEGVRShPpRQQRTgYGPRTVdEQQhR̀CSRIEGQHBIHd̀VsiTRRbRCHgECSpRQQRTVdEQQdEXRHdRT̀idHHBR�RTF̀VRECPTRbRS̀RV̀H

bEPdEXRGCSRTHd̀VsiTRRbRCHg̀CFQGS̀CighGHCBHQ̀b̀HRSHBgTRHRCaBCBIHdRqRWBV̀Ht�IHdRfBbb̀HbRCH̀V

FBCaCiRCHBCECPFBCS̀aBCV̀bWBVRShPHdRQRCSRTgHdRYGPRT̀VTRVWBCV̀hQRIBTbRRaCiEQQVGFdFBCS̀aBCVt�IHdR

vRCSRTTRrG̀TRVWTRWETEaBCBIEdBbRQBFEaBCVGTXRPgBT�EVhG̀QHVGTXRPg�pRQQRTVdEQQWTRWETRVGFdVGTXRPEHYGPRT�V

R�WRCVRt�CQRVVTRrG̀TRShPHdREWWTBWT̀EHR�GT̀VS̀FaBCgHdRdBbRQBFEaBCVGTXRPVdEQQCBH̀CFQGSRVHEc̀CiBI

dBbRV̀HRhBGCSET̀RVt

sCP̀CFRCaXRB�RTRS̀CVRFaBC��F̀VFBCS̀aBCRSGWBCHdRYGPRTGV̀CiEpRQQRTUV�TRIRTTRSbBTHiEiRQRCSRTHB

udBbYGPRT̀CHRCSVHBbEcREWWQ̀FEaBCIBTbBTHiEiRxCECF̀CiIBTHdRWGTFdEVRBIHdR�TRb̀VRV�HdR�vRCSRT��gEV

WTBX̀SRS̀CpRFaBC�BIHdRsiTRRbRCHtYGPRTEiTRRVHBFBbWQPùHdECPabRVFdRSGQRVRVHEhQ̀VdRShPHdRvRCSRT

IBTSRQ̀XRTPBISBFGbRCHVECS̀CIBTbEaBC�HdR�ẁbRpFdRSGQRV��gECSYGPRTGCSRTVHECSVHdEHHdRabRVRVHEhQ̀VdRS

C̀HdRẁbRpFdRSGQRVETRBIHdRRVVRCFRBIHdRsiTRRbRCHt�CHdRRXRCHHdEHYGPRTIÈQVHBWTBX̀SRECPTRrGRVHRS

SBFGbRCHVBT̀CIBTbEaBCùHd̀CabRWRT̀BSVRVHEhQ̀VdRS̀CHdRẁbRpFdRSGQRVgHdR�CFRCaXRIBTud̀FdWTBX̀V̀BC̀V

bESRdRTR̀CVdEQQhRTRSGFRShPwdTRRwdBGVECSqBQQETV���g���t���t

����dd�efg

�WBCHdRR�RFGaBCBIHd̀VsiTRRbRCHgYGPRTVdEQQhRìXRCEFFRVVHBECRQRFHTBC̀FTRFBTSBIEQQhETTECaRVB�RTRShP

pRQQRTgECSYGPRTVdEQQdEXREWRT̀BSBIHdTRR���SEPVITBbHdRSEHRBIR�RFGaBCHBTRX̀RuHdRhETTECaRVt�IYGPRT

dEVWTBX̀SRSpRQQRTùHdCBuT̀yRCBh�RFaBCVHBECPhETTECHPùHd̀CVGFdabRWRT̀BSgYGPRTVdEQQhRSRRbRSHB

dEXREFFRWHRSHdRHRTbVBIEQQhETTECaRVt

EtpRQQRTv̀b̀HRShETTECHPiYGPRTEFcCBuQRSiRVHdEHdRjVdRdEVhRRCE�BTSRSHdRBWWBTHGC̀HPHBTRX̀RuHdR

Q̀b̀HRSuETTECHPHBhRWTBX̀SRShPpRQQRTgud̀Fd̀VHdRQ̀b̀HRSuETTECHPbESRhPkRPVHBCRfGVHBblBbRVg�CFtg

HdRhG̀QSRTBIHdRdBbRgWT̀BTHBR�RFGaBCBIHd̀VsiTRRbRCHgECSEiTRRVHBEFFRWHHd̀VuETTECHPhR̀CiìXRCHB

YGPRTt

htmno�pqqprmsotsrtoumsvrw�vxmnstpyqoozormpqomnovr{|�pqqprmsotp}}{sup~{omvmno

}qozstot�rvsz}{so��pqqprm|��nomnoqvxzoqunprmp~s{sm|�xsmrottxvqp}pqmsu�{pq}�q}vto

vqvmnoq�sto�stys�orvrpr|}vqmsvrtvxmno}qozstot�rv�pqqprm|�o�}qotto�vqsz}{so��st

ys�orptmvmnosmoztvx}oqtvrp{}qv}oqm|~osrytv{��vqptmvpr|�uvrt�zoq}qv��um��pt

t�unmoqzst�oxsro�sr����t�u�����������mnoto{{oqnptrvmp�mnvqs�o�pr|}oqtvrmvzv�sx|

mnomoqztvxmno�pqqprmsot�otuqs~o�noqosr�mnoto{{oqptt�zotrv{sp~s{sm|vqv~{sypmsvrtvr

puuv�rmvxqo}qotormpmsvrtzp�o~|pr|vmnoq}oqtvr�mnov~{sypmsvrtvxto{{oqpqo{szsmo�

tv{o{|mvmnoqo}psqvqqo}{puozormvxmno�oxoums�ouvz}vrormpr��vrvmo�mor�mvpr|

�pzpyovqnpqzqot�{msrymnoqo~|vqmnoqoxqvz�mnoto{{oqtnp{{rvm~o{sp~{oxvqpr|

uvrto��ormsp{�pzpyotvq}oqtvrp{sr��qsotpqstsryxqvz~qopunvxpr|vxmno{szsmo�

�pqqprmsot�otuqs~o�srmnstpyqoozorm�sxpr|�oxoumst�stuv�oqo���qsrymnop}}{sup~{o

�pqqprm|}oqsv��to{{oqtnp{{np�omnoo�u{�ts�oqsynmmv�omoqzsro�nomnoqmno�oxoumtnp{{

~ouvqqoumo�~|qo}psq�p���tmzormvqqo}{puozorm�rv{szsmo��pqqprm|uvrmpsro�noqosr

uv�oqtp�oxoums�o}vqmsvrvxmno}qozstot�nsunnpt~oort�~�oummvp{moqpmsvr�zst�tovq

puus�ormp{�pzpyo�up�to�~|}oqtvrtvmnoqmnprto{{oq�toz}{v|ootpr�pyormt�vqnptrvm

~oorpxxvq�o�qoptvrp~{oupqo�

FtpRQQRTwuRCHPi�RETpHTGFHGTEQhETTECHP��CESS̀aBCHBuETTECaRVWTBX̀SRSGCSRT�����BIHdR�RCCVPQXEC̀E

�C̀IBTb�QECCRSfBbbGC̀aRVsFHgYGPRTEFcCBuQRSiRVHdEHdRjVdRdEVhRRCE�BTSRSHdRBWWBTHGC̀HPHBTRX̀Ru

pRQQRT�V��i�REThETTECHPWT̀BTHBR�RFGaBCBIHd̀VsiTRRbRCHgECSEiTRRVHBEFFRWHHd̀VuETTECHPt

St�ECGIEFHGTRThETTECaRV�pRQQRTdRTRhPEVV̀iCVHBYGPRTHdRbECGIEFHGTRTuETTECaRVBCEQQEWWQ̀ECFRVg

RrG̀WbRCHgECSBHdRTFBCVGbRTWTBSGFHVHBhR̀CVHEQQRSBCHdR�TRb̀VRVt�H̀VHdRVBQRTRVWBCV̀h̀Q̀HPBIHdRYGPRT

HBbEcRECPFQÈbVGCSRTHdRbECGIEFHGTRTuETTECaRVt
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CDFGHIPQRSTUQRVXQPQRVXGỲUQR

abcddeafghaipqrsfaftquvwtqxwrhataytahg��wsgwrsgq�pqht��wxqxb

�bc�tw�qr��tsyayq��ppwspqrsfwyrqx�i�viqt�aftquvwtqx�wsgwrsgq�pqhqtw�xwrxweasqxwrhataytahg�

a���qb

ebcddrqeqffatiy��qtrpqrsadahht��adfarxhqtpwsfb�viqtvrxqtfsarxfsgasadd�qh�fwsf�qe�pqr�r�tq�vrxa�dq

assgq�pq�FF��P����cwfpaxq��t�vwdxwryarxd�teq�qtfqtpwsf�tsgwtsig�hixaif�t�psgwfxasq��gwegq�qt

wff��rqt�qjeqhswrsgqeafq��qjsqrfw�rf��sgq��ppwspqrsfqtw�x�ieqddqtbkreqeqddqt�tqalfyt�vrx�rsgq

g�pq�gafaritqpawrwrye�r�ryqrewqfsgasga�qr�s�qqrpqshtw�ts�sgash�wrsatqxqqpqxfa�fmqxb

xbcddhqtpwsftquvwtqx��tn�pqe�rfstve��rfgadd�q��sawrqx�ieqddqtarxadd�qqfsgaspai�qtquvwtqxsgqtq��tq

�wdd�qhawx�ieqddqtbeg�vdxsgq�viqt��rsgqd�ss��q�vwds�r�eqddqt�wdd��sawrsgqfapqhqtpwsfsgas��vdx

�qtquvwtqxw�sgqeqddqt��rqxsgqd�sbcrihqtpwsftquvwtqx�qi�rxsg�fqhqtpwsfatqsgqtqfh�rfw�wdwsi��sgq

�viqtb

qborsgqq�qrssgassgqpqi�g�weqfftq���rfstve��rxasqfwxqr�mqxwrsgq�viqtqwpqdwrq��t��tsyayq

chhdwea��r�rw�wry�g�weqf�swradrw�wry�g�weqf�arx�qe�ta�ry�g�weqfatqr�spqsxvqs��viqtr�r�

hqt��tpareq��viqtaytqqfarxvrxqtfsarxfsgaseqddqtgafsgqtwygss�h�fsh�rqsgqqfsa�dwfgqx�tqaltt�vrx

�asqb�viqt�wdd�qhdaeqxwrsgqrqjsa�awda�dqxasqsgase�wrewxqf�wsgsgq�viqtufa�wdwsis�e�phdi�wsgsgq

pqi�g�weqfftq���rfstve��rxasqfb�viqtadf�vrxqtfsarxfarxaytqqfsgasfg�vdxeqddqtrqqxs�tqp��qav��

�t�pafegqxvdqfd�sxvqs��viqtufr�r�hqt��tpareq��fhqewmqxftq���rfstve��rxasqf�sgq�viqt�wdd�q

egatyqx�wapqi�g�weqf�qdaiwresatskh��r��tsgqe�ttqfh�rxwryxqdaiqxhqtw�x���pqgpwrwpvp��w

p�rsgib

�beqddqttquvwtqfn�pqfwsqeq�dqpqrss��eevtw�x��rfstve��r�s��fqtparqrsymrarewrywfvfqx�teqddqtwf�vwdxwry

�r�viqtufn�pqfwsqz�t�tqeqwhs��arvre�rxw��radp�tsyayqe�ppwspqrsw�{rx�d�armrarewrywf�qwryvfqx�

�hxaifhtw�ts�sgq�tqaltt�vrx�asqb

ybeqddqtfgaddqrfvtqsgasarie�rstaes�t�tfv�e�rstaes�tqryayqxwrsgqe�rfstve��r��sgqn�pqfgaddpawrsawr

�vwdxqt��tlpar|fe�phqrfa��r�dwa�wdwsi�arx�vwdxqtuftwflwrfvtareq�gwdqn�pqwfvrxqte�rfstve��rb

wbo�sgq�viqteg��fqfs�vfqae�rfstve��rd�ar�sgq�viqtfgadd��sawrarxpawrsawrmtqarxqjsqrxqx

e��qtayqwrfvtareq�gwredvxwrysgq}e��qtayqi�wsgeqddqt�qwryrapqxafaxxw��radwrfvtqx�gwdqsgqg�pq

wfvrxqte�rfstve��rarxaftquvwtqx�isgq�viqtufdqrxqtbqgwfe��qtayqpvfs�q��sawrqx�in�pqfwsq

eq�dqpqrsb

gbeqddqttqfqt�qfsgqtwygss�tquvwtq�viqts�qjqevsqaft�pwff�ti~�sqfqevtqx�iap�tsyayqwra��tp

aeeqhsa�dqs�eqddqtwrarap�vrsquvads�sgqe�rfstve��re�fs��sgqn�pqw�sgq�viqtufn�pqwfs��q�vwds�r

ag�pqfwsqr�s��rqx�ieqddqt�t�rq��wsfa�dwasqxe�pharwqf�tw��viqtx�qfr�sht��wxqsgqpwrwpvp

qatrqfsp�rqi������sgqfvtegafqftweqassgqfwyrwry��sgwfe�rstaesb

wboraee�txareq�wsgfccesw��hww��viqtgaf�qqrax�wfqx��arxvrxqtfsarxfsgqwrw�ade�fs��wredvxwrya

fhtwrldqtafar�h��rpaxqa�awda�dqsgt�vygpqi�g�weqfbqgq�viqtfgafsgqa�wdwsis�hvtegafqsgq�h��rw�

xqfwtqxassgq�viqtufqjhqrfqbcxxw��raddi�sgq�viqtvrxqtfsarxfsgaswswftqe�ppqrxqx��tarwrfsaddqx

fhtwrldqtfifsqps��qwrfhqesqxarxpawrsawrqx�ratqyvdat�afwf�iaht��qffw�radbqgqfifsqpwredvxqf��vswf

r�sdwpwsqxs��sgq�asqtsarl�hvph�hwhwryarxgqaxfbsawdvtqs�x�f�paitqfvdswrsgqfifsqpr�shqt��tpwry

afxqfwyrqx�th�sqr�addqalf��gwegeareavfqfwyrwmears�asqtxapayqwrf�pqeafqfbrafsdi�sgq�viqtgaf

�qqrht��wxqxsgqorsqtrqsdwrl��tsgqesasq��ppwffw�rqtuf�q�fwsqsgasxwfevffqfsgqh�ffw�dq�qrqmsf��

wrfsaddwryaravs�pa�efhtwrldqtbo�sgq�viqtx�qfr�sga�qorsqtrqsaeeqff��viqtpaitquvqfssgwfwr��tpa��r

s��qhtwrsqx��tsgqpsgt�vygsgq~q�n�pqcx�wf�tbqgq�q�fwsqaxxtqffwf���b�f�ebfsasqbhabvf

vbrw�wry�g�weqfatqxqmrqxafari�g�weqsgasa�qesfsgqe�rfstve��rxta�wryfb�qfwyrtaddqti�g�weqfatq

xqmrqxafae�d�t�tmrwfgpasqtwadvhytaxqwredvxwry���te��qtwrypasqtwadsihqegaryqfbcdd�viqt�g�weqf

a�qe�ryfdarfpvfs�qmradw�qxassgqswradrw�wry�g�weqfgsr�i�qq�rybcdd�qfwyrtaddqti�g�weqfpvfs�q

mradw�qxassgqswrad�qfwyrtaddqti�g�weqfgs��ipqq�ryaftq�qtqreqx�rsgq�viqtqwpqdwrqb

lb�viqtwfqre�vtayqxs��wfwssgqn�pq�gwdqwswfvrxqte�rfstve��rb�gwdq�viqtwfht�gw�wsqx�t�pqrsqtwrysgq

htqpwfqf�rgwf�tgqt��r��viqtpaie�rsaeseqddqt�tsgq~q�n�pqcx�wf�tgarxdwrysgwfstarfae��rs�

aee�phari�viqts��wfwssgqn�pqasapvsvaddiaytqqa�dq�pqb�gqrqrsqtwrysgqftqpwfqf��viqt
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CDEFGHIPQRPSUVPWCDUUVCUXỲPabSCHCaPGWUVPQCFRPaGYSDGFQbcGFSUVCUCaPbFVPaPFUÌdaPSPFUGFC

aPSbQPFcCIDGFSUaYDcGFSbUPeXỲPaCDDPdUSUVCUfbSbUGaSgPIbhbUPQUGGFÌUVGSPIbSUPQCSXỲPaGFUVbS

iRaPPhPFUeXỲPaHbIIgPSGIPÌaPSdGFSbgIPWGadaGUPDcFRUVPhSPIfPSQYabFRfbSbUSUGCF̀DGFSUaYDcGFSbUPg̀

HPCabFRSCWPÙPpYbdhPFUCShC̀gPQPSbRFCUPQg̀qPIIPaeXỲPaVPaPg̀aPIPCSPSqPIIParbUSSYgDGFUaCDUGaSCFQ

aPdaPSPFUCcfPSWaGhCF̀CFQCIIIbCgbIbÙWGaCDDbQPFUSGaQChCRPUVCUhC̀GDDYaUGUVPhrCFQUVPbadPaSGFCI

daGdPaÙGFUVPsGgSbUPQYabFRUVPPFcaPUPahGWDGFSUaYDcGFetbFCIÌrXỲPaCRaPPuSvUVCUUVP̀HbIIFGUgabFRGa

CIIGHCF̀DVbIQaPFGFUGUVPsGgSbUPCUCF̀chPeqPIIPaCUbUSSGIPQbSDaPcGFaPSPafPSUVPabRVUUGHbUVQaCH

dabfbIPRPSCFQaPSUabDUCDDPSSUGUVPVGhPSbUPQYabFRDGFSUaYDcGFe

IewFIPSSGUVPaHbSPdaGfbQPQg̀CQQPFQYhCxCDVPQUGUVbSiRaPPhPFUrXỲPaSdPDbyDCIÌHCaaCFUSUVCUUVbS

iRaPPhPFUCFQXỲPa�SCgbIbÙUGpYCIbẀWGaUVPhGaURCRPIGCFQPSDabgPQbFdCaCRaCdV�CgGfPbSbFFGHC̀bS

DGFcFRPFUYdGFUVPSCIPraPFUCIrSPxIPhPFUGaGUVPaQbSdGSbcGFGWCF̀GUVPadaGdPaÙGHFPQg̀UVPXỲPae

������������������

qPIIPahCEPSFGaPdaPSPFUCcGFSCSUGUVPdaGdGSPQGaCddaGfPQYSPSWGaICFQCQsCDPFUUGUVP�aPhbSPSGaUVP

SYgQbfbSbGFrHVbDVDGFUCbFSUVP�aPhbSPSe

����cde�f���g�����hi�f��

CeiIIDGFSUaYDcGFSVCIIgPSYgsPDUUGUVPSGIPSYdPafbSbGFCFQDGFUaGIGWqPIIPaeXỲPaGaXỲPa�SCRPFUSVCIIFGU

PFUPabFUGCF̀GUVPaDGFUaCDUSGaCRaPPhPFUSHbUVCF̀GUVPaDGFUaCDUGaGaPFcÙWGaUVPdPaWGahbFRCF̀HGaEGF

UVPdaPhbSPSQYabFRUVPUPahGWUVbSiRaPPhPFUYFIPSSdaGfbSbGFSCaPhCQPbFUVPqdPDbyDCcGFSGaqPIIPa

DGFSPFUSbFHabcFRUGUVPSChPejVPXỲPabSFGUdPahbxPQUGQGCF̀HGaErWYaFbSVhCUPabCISrGaCddÌCF̀

hCUPabCISUGUVP�aPhbSPSYFcICkPayFCIqPxIPhPFUeXỲPaCDEFGHIPQRPSUVCUdCaUGWUVPDGFSbQPaCcGFWGaqPIIPa

bSSYbFRbUSlmnoPCaqUaYDUYaCIpCaaCFÙbSXỲPa�SDGfPFCFUUGDGhdÌHbUVUVbSSPDcGFewdGFgaPCDVGWUVbS

daGfbSbGFg̀XỲParqPIIPahC̀PIPDUUGfGbQUVPlmnoPCaqUaYDUYaCIpCaaCFÙeqFCQQbcGFrUGUVPPrUPFUUVCUXỲPa�S

gaPCDVGWUVbSdaGfbSbGFDCYSPSQChCRPUGUVPDGFSUaYDcGFdaGsPDUGaVCahUGqPIIParqPIIPahC̀PIPDUUGfGbQ

GUVPaHCaaCFcPSVPaPYFQPaUGUVPPrUPFUGWSYDVQChCRPGaVCahejVbSdaGfbSbGFSVCIISYafbfPqPxIPhPFUe

geqPIIPaSVCIISPPUVCUUVPaPSVCIIgPFGIbPFyIPQg̀CF̀GFPHGaEbFRYFQPaqPIIParWGaHGaEGaICgGaQGFPrGa

hCUPabCISWYaFbSVPQbFUVPdPaWGahCFDPGWUVPHGaEPhgaCDPQbFUVbSiRaPPhPFUe

DeXỲPaCRaPPSUVCUqPIIPahC̀SVGHUVPVGhPHVbIPYFQPaDGFSUaYDcGFCFQdabGaUGqPxIPhPFUGWUVPVGhPe

QepVPFUaPPSPrbSUGFUVPdaPhbSPSrqPIIPahC̀aPhGfPGaIPCfPCF̀UaPPSGaGUVPafPRPUCcGFGFUVPdaPhbSPSbF

qPIIPa�SSGIPQbSDaPcGFeqPIIPaHbIIhCEPaPCSGFCgIPPsGaUUGCfGbQQChCRPtVGHPfParbFFGPfPFUHbIIqPIIPagP

IbCgIPWGaCF̀QChCRPUGUaPPSe

PeqPIIPaHbIIQPIbfPaUVPuGhPCUchPGWqPxIPhPFUHbUVYdUGvmrmmmSpYCaPWPPUuGaUVPPFcaPVGhPSbUPr

HVbDVPfPabSIPSSvGWQbSUYagPQVGhPSbUPCaPCRaCQPQCFQSPPQPQrHPCUVPadPahbwFRe

WexCbFUPFCFDPGWUVPICHFrbFDIYQbFRHCUPabFRraPSPPQbFRrPaGSbGFCFQHCSVGYUSCkPaqPxIPhPFUrbSUVPXỲPayS

SGIPaPSdGFSbgbIbÙeqPIIPaQGPSFGURYCaCFUPPUVPpYCFcÙGapYCIbÙGWRaGHUVGWRaCSSe

ReqFUVPPfPFUUVCUqPIIPaPFDGYFUPaSSYgndCaSGbIUVCUHGYIQaPpYbaPDGSUSbFPrDPSSGWUVGSPQPUPahbFPQg̀qPIIPa

UGgPDGhhPaDbCIÌaPCSGFCgIPUGhCEPUVPIGUgYbIQCgIPrqPIIPaVCSUVPabRVUUGUPahbFCUPUVbSCRaPPhPFUe

VeqYgsPDUUGdCaCRaCdVEgPIGHrDGhdIPcGFGWUVPuGhPbSCFcDbdCUPQCDDGaQbFRUGUVPgỲPachPIbFPbF

zP̀{VGbDPSe

beiIIPrDCfCcGFrgCDEyIIbFRCFQRaCQbFRHbIIgPUVPaPSdGFSbgbIbÙGWUVPqPIIPaeqWXỲPaaPpYPSUSyIIUGgPVCYIPQ

GFUGGaWaGhXỲPaySVGhPSbUPrgP̀GFQHVCUbSFPPQPQUGGgUCbFCwSP|}DDYdCFD̀dPahbUrUVbSPrdPFSPSVCIIgP

CFPrUaCUGUVPXỲPae

seqFUVPPfPFUUVCUUVPDGFSUaYDcGFGWUVPuGhPCFQDGhdIPcGFGWRaCQbFRrPUDeUGUVP�aPhbSPSSVCIIgP

qYgSUCFcCIÌ{GhdIPUPGFUVPqPxIPhPFUQCUPrqPxIPhPFUSVCIIgPDGhdIPUPQCSdaGfbQPQbFdCaCRaCdV~~GWUVbS

iRaPPhPFUeqYgSUCFcCIÌ{GhdIPUPSVCIIgPQPyFPQCSUVPbSSYCFDPGWCaPSbQPFcCIYSPdPahbUg̀UVPIGDCI

sYabSQbDcGFrPfPFbWSYDVbUPhSCSICFQSDCdbFRrPrUPabGaDGFDaPUPubFDIYQbFRrgYUFGUIbhbUPQUGrWGGcFRSFPPQPQWGa

QPDEDGFSUaYDcGFvrQabfPHC̀SryFCIRaCQbFRrCFQPrUPabGadCbFcFRhC̀FGUgPDGhdIPUPQQYPUGHPCUVPa

DGFQbcGFSeXỲPaCRaPPSUGSbRFCF̀HCbfPaUVCUhC̀gPaPpYbaPQg̀UVPIGDCIsYabSQbDcGFbFGaQPaUGGgUCbFC

aPSbQPFcCIYSPdPahbUdabGaUGDGhdIPcGFGWUVPCgGfPIbSUPQbUPhSeqPIIPaCRaPPSUVCUCF̀SYDVYFDGhdIPUPQ
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CDEFGGIPQQRESTFUQEDEVRWDIEXEYD̀TSSabbCXcdPWefGDghEQQEbiabDIEbbEGEbpEGDIEbCcIDDTEXDEbDIEUbTUEbDW

PqEbhErQEFEXDDTSTFUQEDEGaSIEYDEbCTbCDEFGstCDITaDDIEUbCTbPUUbTpPQTiuaWEbPXVuaWEbPcbEEGDIPDDIEbE

tCQQREXTITQVRPSvTbEGSbTtTiPXWUPbDTiDIEwabSIPGEwbCSEgxXWEGSbTtGbEyaCbEVRWDIEQEXVEbtCQQREDIE

uaWEb�GbEGUTXGCRCQCDWguaWEb�GTSSaUPXSWTiDIEwbEFCGEGGIPQQSTXG�DaDEuaWEbPSSEUDPXSETiSTFUQE�TXTiDIE

DEbFGTiDICGxcbEEFEXDg�IEEX�bERPQPXSEPXV�Tb�XPQCXGDPQQFEXDGIPQQREVaEPXVUPWPRQECXiaQQPD

STFUQE�TXTihErQEFEXDPSSTbVCXcDTuaWEb�G�FEQCXECX�EW�ITCSEGPXVUbCTbDTGaSITSSaUPXSWg

vg�XDIEEpEXDTiVEQPWGSPaGEVREWTXVDIEhEQQEb�GbEPGTXPRQESTXDbTQPXVTSSabbCXctCDITaDCDGiPaQDTbXEcQCcEXSEs

DIE�FEiTbhErQEFEXD�PGVE�XEVCXUPbPcbPUIf��GIPQQREEYDEXVEViTbPUEbCTVTi�FEEyaPQDTDIEQEXcDITi

DIEVEQPWPrbCRaDPRQEDTGaSISPaGEsPXVhEQQEbGIPQQXTDREQCPRQEiTbVPFPcEGiTbPXWGaSIVEQPWTbiPCQabEDT

UEbiTbFghEQQEbRPGEGCDGSTXGDbaS�TXTXPSQCEXDGSIEVaQECX�EW�ITCSEG�tERGCDEPVVbEGG�

tttg�EWGDTXESaGDTFITFEgSTF�SPQQEV�uaWEb�FEQCXE�PXVFPvEGPQQPrEFUDGDTFEEDDIE�G�FPDEV

hErQEFEXD�PDETiuaWEb�G�TFEguaWEbCGUbTpCVEVtCDIDICGVPDEPUUbTYCFPDEQWe�VPWGUbCTbDT�XPQ

STFUQE�TXg�IEbEPbECXGDPXSEGDIPDaUTXDIEGSIEVaQEVVPDEsVaEDTaXiTbEGEEXSCbSaFGDPXSEGhEQQEbFPWXTD

RECXbESECUDTiuaWEb�G�XPQVbPtUPWFEXDTbTSSaUPXSWUEbFCDg�IEbEiTbEshEQQEbGDbTXcQWGaccEGDGDIPDuaWEb

VTEGXTDGSIEVaQEFTpÈCXTXDIPDGPFEVPDEghEQQEbtCQQXTDREIEQVbEGUTXGCRQECiPVEQPWTSSabGg

QguaWEbPXVhEQQEbGIPQQCXGUESDDIEwbEFCGEGPXVDIE�TFEUbCTbDThErQEFEXD��wbÈhErQEFEXD�XGUES�TX��PXV

GIPQQXTDEsTXDIEwbÈhErQEFEXD�XGUES�TX�EUTbDUbTpCVEVRWhEQQEbsDITGECDEFGstICSIsCXhEQQEb�GGTQE

VCGSbE�TXsbEyaCbESTFUQE�TXTbSTbbES�pEPS�TXUabGaPXDDTDICGxcbEEFEXDghEQQEbGIPQQaXVEbDPvEDTSTFUQEDE

PQQGaSICDEFGUbCTbDThErQEFEXDdITtEpEbshErQEFEXDGIPQQXTDREVEQPWEVsXTbGIPQQiaXVGREIEQVCXEGSbTtsCi

GaSItTbvCGXTDSTFUQEDEVREiTbEhErQEFEXDg

Fg�IEhEQQEbbEGEbpEGDIEbCcIDDTEXDEbDIEwbEFCGEGiTbDIEUabUTGETiPVeaG�XcDIEcbPVCXcsbEFTpPQTbUQPX�Xc

TiDbEEGPXVTDIEbQPXVGSPUCXcPGtEQQPGVbPCXPcEGWGDEFGTXDIEwbEFCGEGsDIEPVePSEXDwbEFCGEGsTbDIE

STFFTXPbEPGg�XGaSIEpEXDshEQQEbGIPQQbEcbPVEPXVbEGEEVPXWVCGDabREVPbEPg�ICGUbTpCGCTXGIPQQGabpCpE

hErQEFEXDg

fghijjiklmnopiq

PghEQQEbGIPQQIPpEDIEbCcIDDTGaRG�DaDEFPDEbCPQGTiGCFCQPbUPrEbXPXVVEGCcXPXVGaRGDPX�PQQWEyaCpPQEXD

yaPQCDWsCXhEQQEb�GGTQEVCGSbE�TX

RghEQQEbbEGEbpEGDIEbCcIDDTFPvESIPXcEGCXDIEwQPXGPXVhUESC�SP�TXGsiTbDIEUabUTGEGTiFESIPXCSPQ

CXGDPQQP�TXGsRaCQVCXcSTVEPXVGCDEbEyaCbEFEXDGsbEPGTXPRQEPbSICDESDabPQVEGCcXCFUbTpEFEXDGsRbPXVGTi

UbTVaSDGTbEyaCUFEXDspEXVTbGPXVGaUUQCEbGGaRGEyaEXDDTDIEVPDETiDICGxcbEEFEXDg

SgrTSP�TXTiDIEITFETXDIEITFEGCDEstPQvtPWGsXaFREbTiGDEUGsVbCpEtPWGsTbDIE�XPQcbPVCXcTiDIE

wbEFCGEGCGPDhEQQEb�GGTQETU�TXPXVVCGSbE�TXgsCXPQcbPVEsGQTUEGsPXVEQEpP�TXGtCQQpPbWVEUEXVCXcaUTX

�EQVSTXVC�TXGghEQQEbVTEGXTDbEUbEGEXDDIPDDIE�XPQcbPVEtCQQFPDSIDIEDTUTcbPUICSPQUQTDUQPXiTbVEGSbCREV

ITFEGCDEVaEDTUTDEX�PQFTVC�SP�TXGDTGDbEEDPXVtPQvEQEpP�TXGPXVXECcIRTbCXcUbTUEb�EGsEDSghEQQEb

bEGEbpEGDIEbCcIDDTbEpEbGEDIEUQPXTiDIEITFEg

VghaReESDDTPXWPbSICDESDabPQcaCVEQCXEGPUUQCSPRQEDTDIEGaRVCpCGCTXTbGDPDEVCXDIE�TFETtXEb�GxGGTSCP�TX

VTSaFEXDGshEQQEbbEGEbpEGDIEbCcIDDTbE�XEsbEpCGETbSIPXcEDIEITaGCXcDWUEGDTREGTQVCXPXWGaRVCpCGCTXg

uaWEbPSvXTtQEVcEGDIPDDIEUQPSEFEXDTiDIEITFEGCXGUESC�SQTSP�TXGtCDICXPGaRVCpCGCTXCGGaReESDDT

SIPXcEsITtEpEbPXWbEGEtXcGIPQQSTXiTbFDTPQQPUUQCSPRQEuTXCXcPXVSTFFaXCDWRTaXVPbWPXVGEDRPSv

bEyaCbEFEXDGg

EguaWEbPSvXTtQEVcEGDIPDDIEQTSP�TXsEYCGDEXSEsGCuEPXViEPDabEGTiDTDQTDGsDbPCQGsSTFFaXCDWEXDbWiEPDabEG

PXVFTXaFEXDGsPXVbESbEP�TXPQiPSCQC�EGtCDICXDIESTFFaXCDW�STQQES�pEQWDIE�sPSCQC�EG��sCiPXWsPbEGaReESD

DTSIPXcEgvTbEUbEGEXDP�TXGPGDTDIEQTSP�TXsGCuEsiEPDabEGsTbSTXGDbaS�TXGSIEVaQETiGaSIsPSCQC�EGPbEDIE

RPGCGTiDICGPcbEEFEXDg

wxghiyjizio{no|}ij~�ik�

PghErQEFEXDGIPQQREIEQVPDDIET�SETihEQQEbPDtICSI�FEsaUTXUPWFEXDCXiaQQTiDIEwabSIPGEwbCSEshEQQEb

GIPQQEYESaDEPXVVEQCpEbiEEGCFUQE�DQEDTDIEwbEFCGEGRWGUESCPQtPbbPXDWVEEVDTDIEuaWEbSTXpEWCXcDIE

wbEFCGEGPXVUTGGEGGCTXGIPQQREVEQCpEbEVDTuaWEb��hErQEFEXD��gsTbFPQDEXVEbTiVEEVPXVUabSIPGEFTXEW

PbEtPCpEVg
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BCEFGHFIFPQRSTHHBFSFHUPVHTQFWQSTPQSXWQỲabcUTYRTdFWEFHHFWeWVfXUFRghYFWiXQSiWXGFPPVpqFQSTQQSF

qVPRQWhqpVPVrQSFsVIFXRRhBRQTPpTHHYqVIeHFQFUtWFTUYrVWVqqheTPqYtTPUQSTQTPuqqheTPqYvFWIXQSTR

BFFPXRRhFUBYQSFIhPXqXeTHXQYSTfXPwxhWXRUXqpVPVfFWQSFvWFIXRFRC

qCyPQSFFfFPQEFGHFIFPQSTRPVQVqqhWWFUiXQSXPQiV̀�cYFTWRrWVIQSFUTQFQSXR�wWFFIFPQSTRBFFPRXwPFUBY

BVQSghYFWTPUEFHHFẀQSF�uhQRXUF�FHXfFWY�TQF�ctTRF�QFPUFUrVWQSFeFWXVUVrTPYUFHTYUhFQVqThRFR

VhQRXUFVrQSFWFTRVPTBHFqVPQWVHVrEFHHFWTPUqVPRpQhpPwTHTirhHF�qhRFrVWRhqSUFHTYtQSFPghYFWRSTHHSTfF

QSFWXwSQQVqTPqFHQSXR�wWFFIFPQBYPVpqFQSFWFVrQVEFHHFWTPU�VWehWRhFReFqX�qeFWrVWITPqFtUTITwFRTPU

TPYVQSFWWXwSQRTPUWFIFUXFRTfTXHTBHFQVghYFWTQHTiVWXPF�hXQYC

����������������c�de�fge�

TCghYFWRSTHHeTYTHHhHVRXPwhVRQRTRRVqXTQFUiXQSEFGHFIFPQtXPqHhUXPwTHHWFqVWUTpVPrFFRtF�qFeQTRVQSFWiXRF

eWVfXUFUXPeTWTwWTeSàBcTBVfFCiVWehWeVRFRVrQSXR�wWFFIFPQtjhHVRXPwhVRQRkTWFUF�PFUTRTHHqVRQR

TRRVqXTQFUiXQSEFGHFIFPQXPqHhUXPwtBhQPVQHXIXQFUQVtFRqWViTPUeWVWTQTXQFIRRhqSTRQT�eWVWTpVPTPUQT�

FRqWViRt�WFXPRhWTPqFeWFIXhIRtIVWQwTwFXPRhWTPqFeWFIXhIRtIVWQwTwFXPQFWFRQtpQHFF�TIXPTpVPtRhWfFY

TPUHFPUFWrFFRtRQTQFTPUHVqTHQWTPRrFWQT�FRTPUpQHFXPRhWTPqFqVRQRTPUeVHXqYeWFIXhIRtqVRQRVrUFFUTPU

UVqhIFPQeWFeTWTpVPtTGVWPFYRlrFFRtRFGHFIFPQrFFRtPVQTWYrFFRtIVWQwTwFWFHFTRFTPUIFRRFPwFWrFFRC

BCESVhHUghYFWqSVVRFeWVfXUFWRrVWmVWQwTwFVWnXQHFVQSFWQSTPEFHHFWoReWFrFWWFUqVIeTPXFRtqhWWFPQXPqFPpfF

XPUXqTQFUBFHViiXHHBFWFUhqFUBYapCghYFWTwWFFRQVeTYTHHEFGHFIFPQqSTWwFRQSTQEFHHFWITYXPqhWVQSFW

QSTPQSFEFHHFWoReVWpVPVrQSFQWTPRrFWQT�tTHHqVRQRTRRVqXTQFUiXQSIVWQwTwFWFHFTRFRtFRqWViRtTPUTPYQT�FR

eWVWTQFUQVghYFWC

qCESVhHUghYFWRFHFqQEFHHFWoRvWFrFWWFUqFPUFWrVWIVWQwTwF�PTPqXPwTPUEFHHFWoRvWFrFWWFUnXQHFhVIeTPYrVWpQHF

XPRhWTPqFTPUEFGHFIFPQtEFHHFWITYeTYTPXPqFPpfFVrrsttcu�tuvcwtxyz{̀VWQSFTqQhTHhHVRXPwhVRQRt

iSXqSFfFWXRHFRRcTQEFGHFIFPQtQVBFTeeHXFUrVWQSFBFPF�QVrghYFWQVQSFeTYIFPQVrpQHFXPRhWTPqFeWFIXhI

TPUFPUVWRFIFPQRtQSFPQVQSFhHVRXPwhVRQRVQSFWQSTPeWF|eTXUXQFIRRhqSTRXPRhWTPqFtsu�rFFRtHVTP

UXRqVhPQeVXPQRtBhYUViPrFFRtVWWTQFHVq}|XPrFFRCyPTPYFfFPQtQSFQVQTHVrRhqSqVRQReTYTBHFBYEFHHFWRSTHH

PVQF�qFFUQSVRFTIVhPQRTHHViFUBYiFUFWTHVWEQTQF�PTPqXPwwhXUFHXPFRC�PYhHVRXPwhVRQReTXUBYEFHHFWRSTHH

BFRhBQWTqQFUrWVITPYXPqFPpfFRVWUXRqVhPQReWVfXUFUBYEFHHFWC

�~�����������

yPQSFeWVqFRRVrRFqhWXPwIVWQwTwF�PTPqXPwrVWQSFehWqSTRFVrQSFvWFIXRFRtghYFWITYBFTR}FUQVeWVfXUFVWQV

rhPUTPTeeWTXRTHVrQSFvWFIXRFRC�eeWTXRTHRTWFhRFUBYIVWQwTwFHFPUFWRQVUFQFWIXPFQSFTIVhPQiSXqSQSF

IVWQwTwFHFPUFWXRiXHHXPwQVHVTPQViTWUQSFehWqSTRFVrQSFTeeWTXRFUeWVeFWQYCnSXRTeeWTXRFUfTHhFITYPVQBF

QSFRTIFTRQSFvhWqSTRFvWXqFVrQSFvWFIXRFRtiSXqSXPqHhUFRhPX�hFVepVPRqSVRFPBYQSFghYFWTPUiSXqS

WF�FqQRQSFSVhRXPwITW}FQTQQSFpIFVrQSFF�FqhpVPVrQSF�wWFFIFPQVrETHFC

�PTeeWTXRTHQT}FRXPQVTqqVhPQITPYrTqQVWRtXPqHhUXPwtBhQPVQHXIXQFUQVtQSFqVPQWTqQvhWqSTRFvWXqFtQSFfTHhFXQ

UFQFWIXPFRVrVQSFWSVIFRXPQSFwFVwWTeSXqTWFTtQSFeWXqFeTXUXPWFqFPQRTHFRVrRXIXHTWSVIFRXPqVIeTWTBHF

TWFTRtQSFeFWqFXfFUITW}FQTBXHXQYVrQSFvWFIXRFRXPQSFWFRTHFITW}FQtqVPRXUFWXPwUFRXwPtHVqTpVPtVepVPRtFQqCt

HFPUXPwhPUFWiWXpPwRQTPUTWURTUVeQFUBYQSFIVWQwTwFHFPUFWVWXIeVRFUBYTeeHXqTBHFHTitTPUQSFF�eFqQFU

WFQhWPQVBFWFTHX�FUXPQSFFfFPQVrTrVWqFURTHFVrQSFvWFIXRFRXPTUXRQWFRRFURXQhTpVPTdFWeTYIFPQVrF�eFPRFR

VrrVWFqHVRhWFTPUVrWFRTHFTdFWrVWqFURTHFC

nSFvhWqSTRFvWXqFXRQSFeWXqFQVBFeTXUBYghYFWrVWQSFvWFIXRFRtWFwTWUHFRRVrTPYTeeWTXRFUfTHhFtTPUXR

UFQFWIXPFUBYTwWFFIFPQBFQiFFPEFHHFWTPUghYFWCEFHHFWXRPVQXPTPYiTYiTWWTPpPwQSTQQSFvhWqSTRFvWXqFiXHH

BFwWFTQFWQSTPtF�hTHQVtVWHFRRQSTPQSFTeeWTXRFUfTHhFTRUFQFWIXPFUBYTIVWQwTwFHFPUFWrVWHVTPehWeVRFRtTPU

ghYFWoRVBHXwTpVPQVehWqSTRFQSFvWFIXRFRCnSFvhWqSTRFvWXqFXRXPPViTYWFHTQFUQVTPYTeeWTXRFUfTHhFVrQSF

vWFIXRFRTRUFQFWIXPFUBYTPYIVWQwTwFHFPUFWrVWXQRehWeVRFRtTPUXQXRBXPUXPwheVPghYFWtWFwTWUHFRRVrQSF

WFRhHQRVrTPYTeeWTXRTHVrQSFvWFIXRFRBYVWrVWTIVWQwTwFHFPUFWC

���v���e

TCEFHHFWWFeWFRFPQRQSTQQSFWFTWFPVeFPUXPwFIXPFPQUVITXPeWVqFFUXPwRTPUPVTeeWVeWXTpVPRBY�HXPwVrRQTQF

SXwSiTYeHTPRXPQSF�FqVWUFWlRu�qFT�FqpPwQSFvWFIXRFRtVriSXqSEFHHFWSTR}PViHFUwF�F�qFeQTRRFQrVWQS

BFHVitPVeVWpVPVrQSFvWFIXRFRtF�qFeQiXQSXPhpHXQYWFRFWfFRQWXeRTPUUFfFHVeIFPQRVWTRRSViPVPQSFvHTP

VWiXQSXPHFwTHHXIXQRVrSXwSiTYRtXRtVWTQEFGHFIFPQiXHHBFtRhBxFqQQVTPYqhWWFPQHYhRFUFTRFIFPQrVWTPY
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BCDEFGFHBCDEPEQRFSQHFREPETUHCEQVWPEHFXEYEF̀GVX̀HFYVREFTSTEXEFaSCGHRUEFRUVCRUEXEbFEcSXEX̀VCd

TERFHPEBcTFHDBQRXTSTEPSCEHFXEYEFXHFTBWPSQXRHFcXEYEF̀HFVCdHRUEFEVXEcECRYUSQUSXCHRVTTVFECRBTHC

FEVXHCVWPETUdXSQVPSCXTEQeHCfCHTFEXECRBXEHFQHCDSeHCHgRUEbFEcSXEXaSHPVREXVCdECgHFQEVWPEWBSPDSCGHF

BXEFEXRFSQeHCSCRUEQUVSCHgeRPEfCHVXXEXXcECRgHFVCdTBWPSQScTFHaEcECRUVXWEECcVDEVGVSCXRRUE

bFEcSXEXYUSQUFEcVSCXBCTVSD̀VCDCHYHFhUVXWEECQHccECQEDHCVCdTBWPSQScTFHaEcECRWESCGiCVCQED

HCVCVXXEXXcECRWVXSXHC̀VDpVQECRRH̀HFWECEieCGRUEbFEcSXEX̀HgYUSQUqEPPEFUVXhCHYPEDGÈVCDCHCHeQE

HFHFDEFUVXWEECFEQESaEDWdqEPPEFHFUSXVGECRgFHcVCdGHaEFCcECRVPVBRUHFSRdFErBSFSCGRUEDHSCGHgYHFhHF

QHFFEQeHCHgQHCDSeHCXHCRUEbFEcSXEXYUSQUUVXCHRWEECQHcTPSEDYSRUsqEPPEFFETFEXECRX̀YVFFVCRX̀

QHaECVCRXVCDVGFEEXRUVRSRXUVPPCHRtSuaHPBCRVFSPdTEFcSRVCdEaECRHFHQQBFFECQÈtSSuRVhEVCdVQeHC̀HFtSSSugVSP

HFFEgBXERHRVhEVCdVQeHC̀RUEgVSPBFEHFFEgBXVPHgYUSQUYHBPDFEXBPRSCRUEScTHXSeHCHgVCdPSEC̀

ECQBcWFVCQÈEVXEcECR̀PScSRVeHC̀QHaECVCR̀FEXRFSQeHCHFHRUEFYSXEVvEQReRPERHRUEbFEcSXEXVwEFRUE

EvEQeaEDVREHgRUSXxGFEEcECR̀HRUEFRUVCy�xDHQBcECRXVCDVXDEXQFSWEDSCXBQUDHQBcECRX̀YSRUHBR

YFS�ECCHeQERH�BdEFVCDRUETFSHFYFS�ECQHCXECRHg�BdEFs�HRYSRUXRVCDSCGVCdRUSCGUEFESCRHRUEQHCRFVFd̀

VRqE�PEcECR̀qEPPEFXUVPPDSXQUVFGEVCDFEPEVXEVCdPSECX̀cHFRGVGEX̀DEEDHgRFBXR̀HFHRUEFcHCERVFd

ECQBcWFVCQEXVvEQeCGRUEbFEcSXEXRHWEQHCaEdEDYSRURUEbBFQUVXEbFSQETFHQEEDXRHWEVTTPSEDVR

qE�PEcECRgHFRUSXTBFTHXEsqEPPEFgBFRUEFYVFFVCRXRUVRSRSXRUEXHPEHYCEFHFErBSRVWPEHYCEFHgRUEbFEcSXEXs

WsxRqE�PEcECR̀eRPERHRUEbFEcSXEXXUVPPWEGHHDVCDcVFhERVWPÈSCXBFVWPEVXXBQUWdVFETBRVWPExcEFSQVC

�VCD�SRPExXXHQSVeHCtx��xueRPESCXBFVCQEQHcTVCdXBWpEQR̀UHYEaEF̀RHtSuEVXEcECRX̀QHaECVCRX̀QHCDSeHCX

VCDFEXRFSQeHCXHgFEQHFD̀tSSu�HCSCGVCDHRUEFVTTPSQVWPEPVYXVCDFEGBPVeHCX̀VCDtSSSuXBQUgVQRXVXVCVQQBFVRE

XBFaEdVCDTEFXHCVPSCXTEQeHCHgRUEbFEcSXEXYHBPDFE�EQR̀TFHaSDEDRUEXVcEDHCHRFECDEFeRPEBCSCXBFVWPEs

�geRPEQVCCHRWEDEPSaEFEDVRqE�PEcECRSCQHcTPSVCQEYSRURUSXTVFVGFVTÙVCDBTHCFEQESTRHgYFS�ECCHeQE

RUEFEHgWd�BdEF̀qEPPEFcVd̀WBRSXCHRHWPSGVREDRH̀DEREFcSCERUVRVCdeRPEDEgEQRXVFEHgXBQUQUVFVQREFRUVR

RUEdcVdFEVDSPdWEFEcEDSEDWdPEGVPVQeHCs�CRUEEaECRqEPPEFDEREFcSCEXRUVRXBQUPEGVPXRETXVFEV

FEVXHCVWPEcEVCXRHTEFgEQReRPERHRUEbFEcSXEX̀XBQUVQeHCX̀SgqEPPEFEPEQRXRHBCDEFRVhEXVcÈcBXRWERVhEC

TFHcTRPdWdqEPPEFVRqEPPEF�XXHPEE�TECXÈSCYUSQUQVXERUEecEUEFESCXTEQSiEDgHFqE�PEcECRYSPPWE

E�RECDEDgHFRUETEFSHDHgecECEQEXXVFdgHFXBQUVQeHCs�gqEPPEFQVCCHRTEFgEQReRPEHFSXBCVWPERHTEFgEQReRPE

VwEFRVhSCGFEVXHCVWPEPEGVPVQeHCX̀qEPPEFXUVPPTFHcTRPdCHegd�BdEFSCYFSeCGVCD�BdEFXUVPPUVaERUEFSGUR̀

VR�BdEF�XHTeHC̀RHESRUEFtSuREFcSCVRERUSXxGFEEcECRWdYFS�ECCHeQERHqEPPEFYSRUSCRECt��uDVdXVwEF

FEQESTRHgqEPPEF�XCHeQEVCDFEQESaEgBPPFEgBCDHgVPP�ETHXSRX̀HFtSSuYVSaEVCdeRPEDEgEQRXVCDTFHQEEDRH

qE�PEcECRs

Qs�UEbFEcSXEXSXXHPDXBWpEQRRHEVXEcECRX̀SgVCd̀QFEVREDHFRHWEQFEVRED̀TFSHFRHHFVwEFqE�PEcECR̀gHFRUE

SCXRVPPVeHCHgBePSeEX̀XRHFcYVREFcVCVGEcECRHFDFVSCVGEgVQSPSeEX̀XRFEERPSGURXVCD�HFVDDSeHCVPQHaECVCRX̀

ECQBcWFVCQEX̀FEXRFSQeHCXHFEVXEcECRXYUSQUcVdWETPVQEDHCFEQHFDWdRUEqEPPEF̀HFRUEDEaEPHTEFHgRUE

bFEcSXEX̀WEgHFEHFVwEFE�EQBeHCHgRUSXxGFEEcECR̀gHFRUEWECEiRHgRUEbFEcSXEXVCD�HFRUE�QHccBCSRd�Hg

YUSQU�SR�SX�V�TVFRs��g�XBQU�EVXEcECRX�VFE�FErBSFED�VwEF�qE�PEcECR̀��BdEF�VGFEEX�RH�QHHTEFVRE�YSRU�qEPPEF�SC

E�EQBeCG�VCD�DEPSaEFSCG�VCd�VCD�VPP�DHQBcECRX�FEPVRED�RH�XBQU�EVXEcECRX�YUEC�VCD�VX�FErBEXREDs�xwEF

qE�PEcECR̀��BdEF�GFVCRX�qEPPEF̀�HF�SRX�DEXSGCEEX̀�RUE�FSGUR�RH�ECREF�BTHC�RUE�yHcEXSRE�VCD�TEFcSXXSHC�RH�TEFgHFc

VPP�XSRE�YHFh�VX�cVd�WE�FErBSFED�Wd�PHQVP�GHaEFCcECRVP�VBRUHFSeEX�VCD�BePSeEXs��USX�TFHaSXSHC�XUVPP�XBFaSaE

qE�PEcECRs

Ds��g�RUE��BdEF�QUHHXEX�RH�BXE�RUE�TFEgEFFED�eRPE�QHcTVCd̀�RUE�XRVCDVFD��VXSQ��YCEF�X�bHPSQd�YSPP�WE�GSaEC�VCD�RUE

�BdEF�YSPP�UVaE�RUE�HTeHC�RH�TBFQUVXE�VC��CUVCQED��YCEF�X�bHPSQds

Es��C��CD��HVC�cHFRGVGE�RFVCXVQeHCX��Sg��BdEF�X��SRPE��CXBFVCQE�VGECR̀�QHcTVCd�HF�V�HFCEd�FErBSFEX�V�FEPEVXE�Hg

XBWQHCRFVQRHF�PSECX̀��BdEF�XUVPP�TVd�qEPPEF�RUE�QHXR�Hg�HWRVSCSCG�RUE�XVcEs�qEPPEF�X�TFEgEFFED�eRPE��HcTVCd�DHEX

CHR�FErBSFE�RUSX�FEPEVXE

�./�0123456

Vs��EgVBPR�Hg�VCd�VXTEQR�Hg�RUE�8HFRGVGE��HCeCGECQd�FECDEFX�RUE��ETHXSR�CHC9FEgBCDVWPEs

Ws��g�RUE��BdEF�XUVPP�gVSP�RH�cVhE�gBPP�VCD�ecEPd�qE�PEcECR�UEFEBCDEF�HF�XUVPP�HRUEFYSXE�WFEVQU�HF�DEgVBPR�BCDEF�RUSX

xGFEEcECR�VCD�RUE�DEgVBPR�SX�CHR�QBFED�YSRUSC�:��DVdX�VwEF�CHeQE�gFHc�qEPPEF̀�RUE��ETHXSR�cVd�WE�FERVSCED�Wd

qEPPEF�VX�PSrBSDVRED�DVcVGEX�HF�HC�VQQHBCR�Hg�VQRBVP�DVcVGEX̀�VCD�CHR�VX�V�TECVPRd̀�SC�YUSQU�EaECR��BdEF�VCD

qEPPEF�XUVPP�WE�FEPSEaED�gFHc�gBFRUEF�PSVWSPSRd�UEFEBCDEFs��HRYSRUXRVCDSCG�RUE�TFEaSHBX�XECRECQÈ�RUEFE�SX�CH�QBFE
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BCDEFGFDHPDCQRPSTUVDPSWDCVXSXRYDH̀HXRHYabcRUURCWSaSVFVGGDURdTQXWRHVGRReVDDfVSFHSdTQXWRHVTHQRC

VgRDfUFXS̀DHDPVgRhCDWFGGDCaiDVRb

YbpHVgRRERHVDPSfCRSYgDPVgFGqXCRRWRHVfacRUURCQRGBFVRXDDQPSFVgRrDCVGVDBRCPDCWstTaRCuGGDURCRWRQa

THQRCVgFGqXCRRWRHVGgSUUfRVgRCRYDERCaDPVgRvRBDGFVbwxy���������������������������y����y�

y����xx����x���yy��yy����y���y�����x�x�x����x��������c�����x��wx������������y�

�x����x��y����x��dw�x���y����c�����������c�������y����x��w�����������y�����

�x��������x��y��������w������c��e�w�����������y������x��������x���c����

����x�f����������������x��f����yy���������c�����x�e

ghi�jklmnopnkqo�krq�stukvqwus

xgRhCRWFGRGWSafRUDYSVRQyFVgFHSHSCRSygRCRUSHQFGTGRQPDCSXCFYTUVTCSUBCDQTỲDHbtTaRCGSHQDVgRCTGRCGDP

VgFGBCDBRCVaWSafRGTfdRYVRQVDFHYDHERHFRHYRSHQQFGYDWPDCVSCFGFHXPCDWHDCWSUSHQSYYRBVRQSXCFYTUVTCSU

BCSỲYRGSHQDBRCS̀DHGsFHYUTQFHXfTVHDVUFWFVRQVDsHDFGRsDQDCGsQTGVsVgRDBRCS̀DHDPWSYgFHRCaDPSHaeFHQ

zFHYUTQFHXSFCYCS{|sVgRGVDCSXRsQFGBDGSUSHQTGRDPWSHTCRsVgRSBBUFYS̀DHDPPRC̀UF}RCGsGDFUSWRHQWRHVGsgRCfFYFQRG

SHQBRG̀YFQRGbtTaRCGSHQTGRCGDPVgFGBCDBRCVaGgDTUQfRBCRBSCRQVDSYYRBVGTYgFHYDHERHFRHYRGSHQQFGYDWPDCVG

PCDWHDCWSUSXCFYTUVTCSUDBRCS̀DHGSHQSCRgRCRfaBTVDHD~YFSUHD̀YRVgSVGRỲDH�DPVgRhRHHGaUESHFSUSy

CRXSCQFHXVgRh��x��xp�i��q��p���x��q��h��qxp�ic����i�pcqi��c�pxcqiv��vpiqi��cseHDyHSGVgR

��FXgVVD�SCWqYV�s�hbcb����s�������WSafSCVgRWPCDWDfVSFHFHXSURXSUdTQXWRHVSXSFHGVGTYgHDCWSU

SXCFYTUVTCSUDBRCS̀DHG

g�ixqpnkqoo��mmnkklsjcq�r�

qGWSUUBRCYRHVSXRDPgDWRGFHVgR�HFVRQcVSVRGR�BRCFRHYRRURESVRQURERUGDPCSQDHXSGSHQ�DCWRVgSHRXSGDC

DVgRCHSVTCSUUaDYYTCCFHXXSGRGbxgRGRSCRHSVTCSUUaDYYTCCFHXXSGRGygFYgCFGRTBSHQRGYSBRPCDWVgRGDFUbxgFG

BgRHDWRHDHYSHDYYTCFHSHagDWRsCRXSCQURGGDPVgRVaBRDPgDWRDCygDfTFUQGFVbxgRcRUURCYUSFWGHDR�BRC̀GRFH

VgRWRSGTCRWRHVDCCRQTỲDHDPVgRGRXSGRGFHgDWRGsHDCQDRGcRUURCBCDEFQRSHaSQEFYRVDgDWRDyHRCGSGVD

SYYRBVSfURURERUGDCBDGGFfURgRSUVggS}SCQGDPVgRXSGRGbqGVDCSQDHsgDWRDyHRCGWSayFGgVDDfVSFHSVRGVeFVVgSV

WRRVGVgR�hqBCDVDYDUPDCWRSGTCFHXVgRURERUDPCSQDHXSGFHVgRFCgDWRGb�hqBTfUFGgRGSUFGVygFYgBCDEFQRG

FHPDCWS̀DHDH�hq�SBBCDERQGTBBUFRCGDPGTYgVRGVeFVGbtTaRCSXCRRGVgSVVgFGqXCRRWRHVFGHDVYDHQF̀DHRQTBDH

VRG̀HXCRGTUVGPDCHSVTCSUUaDYYTCCFHXXSGRGsDCVgRBCRGRHYRDCUSYeDPGTYgXSGRGSrRỲHXVgRhCRWFGRGb�BDH

cR�URWRHVstTaRCGgSUUfRQRRWRQVDgSERSYYRBVRQVgRhCRWFGRGSGVDVgRBCRGRHYRDPVgRGRXSGRGHDyDCFHVgR

PTVTCRSHQcRUURCGgSUUfRCRURSGRQPCDWSHaSHQSUUYUSFWGCRUSVRQVDDCSCFGFHXPCDWVgRBCRGRHYRDPHSVTCSUUa

DYYTCCFHXXSGRGbtTaRCGGRReFHXPTCVgRCFHPDCWS̀DHGgDTUQYDHVSYVVgR�bcb�HEFCDHWRHVSUhCDVRỲDHqXRHYaDCVgRFC

GVSVRRHEFCDHWRHVSUBCDVRỲDHD~YRbcRUURCyFUUFHGVSUUBCRBSCSVDCayDCeDHUaPDCSCSQDHWF̀XS̀DHGaGVRWbxgFG

SXCRRWRHVFGHDVYDH̀HXRHVDHCSQDHVRG̀HXb

g�i�srkj���mlrsm�qs��u��l or�luoujlmqo�v¡nklwr�e

�DQRCHgDWRGsFHYUTQFHXVgRhCRWFGRGsSCRfTFUV̀XgVUaVDGUDyVgRRGYSBRDPySCWSFCFHVgRyFHVRCSHQVgRRGYSBR

DPYDDUSFCFHVgRGTWWRCbxgRGR̀XgVYDHGVCTỲDHVRYgHF¢TRGSUGDgRUBCRQTYRVgRRHVCSHYRFHVDVgRgDWRDPYRCVSFH

HSVTCSUUa�DYYTCCFHXsDCXSHFYsD{RHSFCfDCHRsSHQD{RHFHEFGFfURYDHVSWFHSHVGGTYgSGzyFVgDTVUFWFVS̀DH|SHFWSU

QSHQRCsQTGVsQTGVWFVRGsPTHXFsSUUPDCWGDPWDUQsfSYVRCFSSHQBDUURHzYDUURỲERUastFDUDXFYSUpWBTCF̀RG£|b¤DyRERCs

tFDUDXFYSUpWBTCF̀RGfCDTXgVFHVDVgRgDWRzVgCDTXgVgRHSVTCSUYFCYTUS̀DHDPSFCsXRHRCSVRQfaDCYSCCFRQFHVDVgR

gDWRfaDCTBDHBRDBURsSHFWSUGDCVgFHXGsFHYUTQFHXfTFUQFHXWSVRCFSUG|YSHfRYDWRVCSBBRQSHQSỲERUaXCDyFH

VgR̀XgVUaYDHGVCTYVRQgDWRTHURGGVgRaSCRS~CWS̀ERUaCRWDERQb¥gRVgRCDCHDVtTaRCSGSgDWRDyHRC

R�BRCFRHYRWDUQXCDyVgQRBRHQGUSCXRUaDHgDytTaRCWSHSXRGSHQWSFHVSFHGVgRgDWRbcRUURC¦GCRGBDHGFfFUFVaFG

UFWFVRQVDVgFHXGVgSVyRYSHYDHVCDUbqGR�BUSFHRQFHVgRyCF�RHySCCSHVasBCDEFQRQfaSGRBSCSVRFHGVCTWRHVcRUURC

yFUUCRBSFCDCCRBUSYRQRPRYVGFHYDHGVCTỲDHzQRPRYVGQR§HRQSGSPSFUTCRVDYDWBUayFVgCRSGDHSfURGVSHQSCQGDP

CRGFQRH̀SUYDHGVCTỲDH|PDCSBRCFDQDPaRSCGR¢TSUVDVgRURHXVgDPVgRySCCSHVaPTCHFGgRQbcRUURCGgSUUHDVfR

CRGBDHGFfURPDCSHaQSWSXRGYSTGRQfaWDUQsDCfaGDWRDVgRCSXRHVsVgSVWSafRSGGDYFSVRQyFVgQRPRYVGFHDTC

YDHGVCTỲDHVDFHYUTQRsfTVHDVUFWFVRQVDhCRWFGRGQSWSXRsBRCGDHSUFHdTCasUDGGDPFHYDWRsRWD̀DHSUQFGVCRGGs

QRSVgsUDGGDPTGRsUDGGDPESUTRsSHQSQERCGRgRSUVgRrRYVGsDCSHaDVgRCRrRYVGb�x����y��������x�����

�x�yw��xc�x���y��������x������������y�������x���y��������x���������x��y�

���̈��x���������������������x�����y�����b¥FVgFHVgRgDWRstFDUDXFYSUpWBTCF̀RGYSHYSTGRSUURCXFRG

DCDVgRCWDCRGRCFDTGgRSUVgRrRYVGPDCVgRDYYTBSHVGbqYYDCQFHXVDGDWRR�BRCVGstFDUDXFYSUpWBTCF̀RGYSHHDVfR

YDWBURVRUaRUFWFHSVRQDCR�YUTQRQPCDWCRGFQRH̀SUYDHGVCTỲDHGTYgSGVgRhCRWFGRGbiDVyFVgGVSHQFHXVgR
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BCCDEBFGDHIQRDSDEBTUVDTGDTSDWBGBVXYIDR̀VVaHDRDVQaTVBbBHBGIFcDRVDdHDCDTGaTGeDfRDCBVDVGaBCQHDCDTG

QDRBaEBSWSFRDgYHBTVQDShaTVFTECFBTGDTFTSDQRaSDEYRDVBTFTDiaRGGaCBTBCBpDGeDDqBVGDTSDFTEDiDSGag

XBaHaUBSFHrCQYRBhDVsBGeBTGeDfRDCBVDVtueDvDHHDREaDVTaGSHFBCFTIDqQDRhVDRDUFREBTUGeDBEDThwSFhaTW

RDCDEBFhaTaRQaVVBbHDeDFHGeSaTVDxYDTSDVagXBaHaUBSFHrCQYRBhDVyBgXYIDRsaYHEHB�DCaRDBTgaRCFhaTWXYIDR

VeaYHESaTGFSGGeD�tvt�T�BRaTCDTGFHfRaGDShaT�UDTSIWVGFGDaRHaSFHFYGeaRBhDVtvDHHDRsBHHTaGbDRDVQaTVBbHDgaR

FTIEFCFUDVSFYVDEbICaHEWaRbIFTIaGeDRFUDTGVEDVSRBbDEFba�DWGaBTSHYEDbYGTaGHBCBGDEGafRDCBVDV

EFCFUDWQDRVaTFHBT�YRIWHaVVagBTSaCDWEDFGeWDCahaTFHEBVGRDVVWHaVVagYVDWHaVVag�FHYDWFTEFE�DRVDeDFHGe

DiDSGVWaRFTIaGeDRDiDSGVt��������������������c��d�e���f�����������������ghi�j���j�����cg�

�����������������gh����g��j���g�k����i��c���i���j����l��������d������m

nop�qrsituvw

vBT�eaHDVFRDFRDFVseDRDGeDVYRgFSDagGeDURaYTEVYbVBEDVaRSaHHFQVDVFVFRDVYHGagYTEDRURaYTEDRaVBaTag

VYbVYRgFSDRaS�aRVaBHVWQRBTSBQFHHIHBCDVGaTDtrgFVBT�eaHDaSSYRVseDRDFeaCDaRaGeDRBCQRa�DCDTGVeF�DbDDT

SaTVGRYSGDEBGSFTSFYVDDqGDTVB�DVGRYSGYRFHEFCFUDWFTED�DTRDVYHGBTSaCQHDGDHaVVtvDHHDReFVTaFSGYFH

�TasHDEUDagGeDDqBVGDTSDagFTIVBT�eaHDaRVBT�eaHDRBV�YQaTGeDfRDCBVDVWbYGCF�DVTaaGeDRsFRRFTGIsBGe

RDUFREGeDRDGatXYIDRFVVYCDVGeDRBV�agGeDaSSYRRDTSDagFTIVBT�eaHDaTGeDfRDCBVDVFcDRGeDEFGDag

vDdHDCDTGtxFCFUDVRDVYHhTUgRaCVBT�eaHDVFRDTaGSa�DRDEbIyDIVGaTDzYVGaC{aCDVusDTGI|DFR}BCBGDE

~FRRFTGIyXYIDRBVFE�BVDEGaQYRSeFVDVBT�eaHDBTVYRFTSDSa�DRFUD

n�pg��u���vv�vr�w

�THDVVaRFHVGFGDCDTGVaRQRaCBVDVFRDRDEYSDEGasRBhTUFTEBTSHYEDEBTGeBV�URDDCDTGWGeDIVeFHHTaGbDbBTEBTU

YQaTGeDQFRhDVtXIBTSHYEBTUGeDGDRCVbDHasWGeDXYIDRFTEvDHHDRFRDCF�BTUGeDCQFRGagGeBV�URDDCDTGtu{rv

v�zur��v{��}x��uX�}��uX}��yr�|�������}|r������|���}vu�u����uv��f���rv�vtueBV

�URDDCDTGWsBGeFHHFdFSeCDTGVeDRDGaWFHHagseBSeFRDBTSaRQaRFGDEeDRDBTFTEFRDCFEDFQFRGeDRDagWSaTVhGYGD

GeDseaHDFURDDCDTGbDGsDDTGeDQFRhDVWFTETaRDQRDVDTGFhaTWsFRRFTGIWaRVGFGDCDTGCFEDbIDBGeDRQFRGIW

aGeDRGeFTFVVDGgaRGeeDRDBTWVeFHHbDagFTIDiDSGtueDgaHHasBTUaRFHVGFGDCDTGVaRQRaCBVDVeF�DbDDTCFEDbI

GeDvDHHDRWGeDvDHHDR̀VFUDTGaRGeDXYIDRtfDRgaRCFTSDagDFSeagGeDVDVGFGDCDTGVaRQRaCBVDVBVBTSaRQaRFGDEBTGa

DFSeQFRGÌVabHBUFhaTGagYHHIQDRgaRCGeDGDRCVagGeBV�URDDCDTG�BgTaTDWVaVGFGD��aTD���

��pj�tsv���v

ueDHDUBVHFGYRDFTEGeDvGFGD�DFH�VGFGDzaCCBVVBaTRDxYBRDGeFGSDRGFBTEBVSHaVYRDVbDBTSHYEDEBTFURDDCDTGVgaR

GeDVFHDagRDFHfRDCBVDVtueDgaHHasBTUEBVSHaVYRDVFRDCFEDBTFSSaREFTSDsBGeuBGHD��WvDShaT��t���agGeD

fDTTVIH�FTBFzaED

FtueDpaTBTUSHFVVBwSFhaTagGeDfRDCBVDV���f��h������������d�t�THDVVGeDfRDCBVDVBVpaTDEVaHDHIaR

QRBCFRBHIGaQDRCBGVBTUHDgFCBHIEsDHHBTUVWGeDgFBHYRDagGeD�URDDCDTGGaSaTGFBTGeDpaTBTUSHFVVBwSFhaTVeFHH

RDTEDRGeD�URDDCDTG�aBEFbHDFGGeDaQhaTagGeDXYIDRFTEWBg�aBEDEWEDQaVBGVGDTEDRDEbIGeDXYIDRVeFHHbD

RDGYRTDEGaGeDXYIDRsBGeaYGFRDxYBRDCDTGagSaYRGFShaTtvYSeTahSDGa�aBEGeBVFURDDCDTGCYVGbD

DqDRSBVDEsBGeBTVD�DTEFIVagFSSDQGFTSDagGeDFURDDCDTGt

bt��DFH�VGFGD�DSa�DRI�YTEDqBVGVGaRDBCbYRVDFTIQDRVaTseaeFVabGFBTDEFwTFHSB�BH�YEUCDTGFUFBTVGF

fDTTVIH�FTBFRDFHDVGFGDHBSDTVDDasBTUGagRFYEWCBVRDQRDVDTGFhaTWaREDSDBGBTFRDFHDVGFGDGRFTVFShaTFTEsea

eFVbDDTYTFbHDGaSaHHDSGGeD�YEUCDTGFcDRDqeFYVhTUFHHHDUFHFTEDxYBGFbHDRDCDEBDVt�aRSaCQHDGDEDGFBHV

FbaYGGeD�YTEWSFHH�������������t

S�SSDVVGaFQYbHBSRaFECFIRDxYBRDBVVYFTSDagFeBUesFIaSSYQFTSIQDRCBGgRaCGeDxDQFRGCDTGag

uRFTVQaRGFhaTtvDHHDRVeFHHFRRFTUDgaRFTIRDxYBRDEeBUesFIaSSYQFTSIQDRCBGVt

EtrGBVDqQRDVVHIYTEDRVGaaEFTEFURDDEbDGsDDTGeDQFRhDVGeFGvDHHDRFTEFTIFUDTGWVYbFUDTGaRbRa�DRFTEGeDBR

HBSDTVDDVBT�aH�DEBTGeDGRFTVFShaTFRDFUDTGVgaRGeDvDHHDRWTaGGeDXYIDRW�YTHDVVaGeDRsBVDEBVSHaVDEBT

sRBhTU�FTEGeFGGeBVsFVEBVSHaVDEEYRBTUGeDBTBhFHBTGDR�BDst�t��vr�t��vuuv���w����t�q���t��sv�r�

�v��vwvr�� trwc¡����r vwc¢t£vr�r�wt����vv�vr�wqr�vw�v¢��t��v��v�qwvwmvDHHDR̀VFUDTGCFIQDRgaRC

VDR�BSDVgaRXYIDRBTSaTTDShaTsBGewTFTSBTUWBTVYRFTSDFTEEaSYCDTGQRDQFRFhaTt�QaTFSSDQGFTSDagGeBV

FURDDCDTGbIbaGeGeDXYIDRFTEGeDvDHHDRWQFICDTGVagxDQaVBGCaTDIRDSDB�DEbIGeDbRa�DRaTFSSaYTGag

GeDVFHD�RDUFREHDVVagGeDgaRCagQFICDTGFTEGeDQDRVaTEDVBUTFGDEFVQFIDD�BgQFICDTGBVCFEDbIFT

BTVGRYCDTG��VeFHHbDeDHEbIGeDHBVhTUbRa�DRBTFTDVSRasFSSaYTGQDTEBTUSaTVYCCFhaTagGeDVFHDaRFQRBaR

GDRCBTFhaTGeDRDagt�EEBhaTFHaQhaTQFICDTGVRDSDB�DEsBHHbDeDHEbIvDHHDRFTEFRDTaGRDgYTEFbHDt
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BCDFGHHIPQRSUPVWXYGG̀aPbGcHUdGP

efghhipqrstqfsuvpwhxvputyqv�ht�u�hv�uyw�hwsuqv�phviywyfhvsuf�v�sg�u��th�tqus��hxvsyht�qsyefghhi

�hutp�

BBDWI�GcVQPUdGP

�xy�tu�t��rsgusqsrtq�gsrxvp�tsgqr��t����vsut�uvprguiiw�rxwhtpqvus�shsghr�h�e�ii�t�rfhvrstxf�hvi�vp�t

�htsgqr�t��qr�r�uvp�xy�t�xtsg�tu�t��rsgussgqr��t����vsqruvprguiiw�rxwhtpqvus�shuvyiq�v�iuf�phvsg�

�t��qr�rwye�ii�t�rfhvrstxf�hvi�vp�t�

B�DWIXX���Gc�UPV���Q�P�

�gqr��t����vsrguiiw�wqvpqv�hvsg��ut��ruvpsg�qtg�qtr�i��uit��t�r�vsu�c�ruvp��t�qd�purrq�vr��gqr

��t����vsfuvvhsw�urrq�v�pwy�xy�teqsghxssg��tqhtetqd�vfhvr�vsh�sg�e�ii�t�egqfg�uyw�eqsgg�ipus

e�ii�t�rrhi�pqrft��hv�

BfDgQH�GbRY�h���PX�

�ijkielm�nkkeeko�kmlp�nie�qpkkjko���gqr��uvrsgussg��uqixt�shphegusqrt�rxqt�peqsgqvsg�

����tu��rr��fqs�pqvsgqr��t����vsqruwt�ufgh�sg���t����vs�

BtDuQXRIc�v�̀�U��

�xy�tg�t�wy�qc�re�ii�t�qsrrxff�rrhtruvpurrq�vr��xii��t�qrrqhvshxr���xwiqrg�uvpfh�ytq�gs�ghsh�tu�gqf�tqvsr

uvpuvyhsg�tt��thpxf�hvrh�sg��t��qr�r�htuvy�utssg�t�h���htupc�t�rqv���xwiqfqsy�uvp�htuvyuvpuiiwhvu

sp�fh���tfqui�xt�hr�regusrh�c�t�

BwDxQ�yIR��

�vyfiuq�r�fhvsthc�tryhtpqr�xs�rutqrqv�hxsh�sgqr��t����vshtt�iu�v�shsg�qvs�t�t�su�hvh�sgqr

��t����vs�htuvyrxwfhvstufshtrxwrxwfhvstufs�rguiiw�p�fqp�pwywqvpqv�utwqstu�hv��twqstu�hvrguiiw�qv

uffhtpuvf�eqsgsg��hvrstxf�hvivpxrsty�twqstu�hvpxi�rh�sg����tqfuv�twqstu�hv�rrhfqu�hvsgusut�qv�z�fs

ussg����h�sg�utwqstu�hv��g�utwqstu�hvrguiisu{��iuf�qv|uvfurs�t�hxvsy��vvryicuvqu�eghxipuvy�utsy

t��xr�htv��i�fsshu���uthtsh�ut�fq�us�qvutwqstu�hv�thf��pqv�r�sg�utwqstushtqr���he�t�pshp�fqp�sg�

fhvsthc�tryqvuffhtpuvf�eqsgegus�c�t�cqp�vf�qr�t�r�vs�p�i�wxy�tqvq�us�r�twqstu�hvhtiq��u�hvuvp�uqirsh

�t�cuqihvqsrfiuq�r�e�ii�trguiiw��v�si�pshuvueutph�udhtv�y}r���ruvpuiifhrsruvp���rqvp���vpqv�sg�

�xy�t}rfiuq�r�ivsg��c�vssguse�ii�tqvq�us�rutwqstu�hvt��utpqv�u�uqixt�h��xy�trsh�u{��uy��vsqv
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VribbfbXpxhXaWgehXrdXuXỲabcpqbibYwycqdWWXYpsbibaYiebe��qbibpqbaYXpb�pib�ghibc�tYiechXpqbchXrgWdi

cqdWWsbcgsc̀pgpbewYipqb�WgidWdXevhabvbicd�dXetYiechXpqbfdcagWhXbcqdWWsbcgsc̀pgpbesudXurbXebi��qhc

VribbfbXp�hpcwYifd̀YXdXebXwYiabdshWhpucqdWWsbrYvbiXbesupqbWdtcYwpqb�YffYXtbdWpqYw�bXXcuWvdXhd

thpqYgpibrdiewYiaYX�hapcYwWdt�ihXah�Wbc�VXuigWbcYwhXpbi�ibpd̀YXtqbibhXpqhcVribbfbXphcaYXcpigapbe

drdhXcphpceid�bidibtdhvbe�



�T�FR�cQRSdeUcP�HTSQcf


ghijklmjnopkqrsolmtutvlooswjukpnqwwjtlpqwltxjytyz{jyuknol{jn|rtqywwmtw{tyyjwpoloujr}oswmljkvm

nosqtxjy~kuqyvwmotlpqwltxjy|ljvltn|lj}qsospzwmo�jyuknol�ljwo{xjy�q}quqjyj�wmo��{oj�wmo��jlyoz

�oyoltr���zjktlokytprowjloujr}otsqu|kwopow�ooyzjktyszjklmjnopkqrsol~zjkntz�rot{jn|rtqyw�qwmwmo

�jyuknol�ljwo{xjy�q}quqjy���nosqtxjyqukyuk{{ouu�kr~zjkl{jn|rtqyw�qrrpotlpqwltwos�qwmwmo|ljvltn

|lj}qsospzwmo�jyuknol�ljwo{xjy�q}quqjy��jn|rtqywu{typo�rospz�lqxyvwjwmo�jyuknol�ljwo{xjy�q}quqjy~

����w��tkr�rt{o~g�wm�rjjl~�trxnjlo~���g���~jlpz�rqyvjyrqyotw

m�|�������ntlzrtyst�jlyozvyoyoltr�vj}��tvou��jn|rtqywu�yo�mjno{jyuwlk{xjy�tu|��

�mo�jyuknol�ljwo{xjy�q}quqjy{tytrujpo{jywt{wospz{trrqyv��g�h���������



���mo�kzolmtuwmolqvmwwjtys�qrrpo|lj}qsost{jyuknolqy�jlntxjy|tn|mrowtu|lj}qsoskysolwmo�jno

�kqrsol�ovquwltxjy�{w�



���mo�jnoumtrrpo{jyuwlk{wosqyt{{jlsty{o�qwmtrrt||rq{tpropkqrsqyv{jsouqyo�o{wtwwmoxnoj�wmo

{jyuwlk{xjyj�wmo�jno��mo�orrolumtrr{jn|rz�qwm~qywmo{jyuwlk{xjyj�wmo�jno~vkqsorqyoutsj|wostwwmo

xnoj�wmo�vloonoywpzwmo txjytr�uuj{qtxjyj��jno�kqrsolutyswmouovkqsorqyouumtrr|lo}tqrqywmo

|ol�jlnty{oj�wmo�vloonoywtystyzts¡ksq{txjyj�t{rtqntlquqyv�ljnwmo�vloonoyw�



���mo�orrol¢u�tlzrtys�jno�kqrsol�ovquwltxjy�{wlovquwltxjyyknpolqu�£�¤�
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1.0 INTRODUCTION  
 
This Stormwater Management Report presents the preliminary permanent control measures/facilities 
required to support construction activities for the Stokes Estate Residential Development .  The 80 +/-acre 
combined tract is located in Westtown Township (Figure 1-1).   
 
The proposed land development consists of constructing 82 residential dwelling units combined with 
three (3) existing dwellings (total 85 homes), access roads, stormwater management facilities, and public 
utilities.  Two (2) access points to the parcel will be off Shiloh Road. The buildings and roads will be 
constructed to comply with design standards and safety requirements of the Townships and local Fire 
Marshals.    
 
1.1 LAND USE 
 
The existing land is currently utilized for agriculture and residential with pastures for livestock, with a few 
hedgerows and mature trees scattered throughout, mostly along the existing driveway and near the existing 
residence and outbuildings.  The site generally drains to two separate water bodies, where the southern 
portion of the property drains to an Unnamed Tributary to the East Branch of Chester Creek that flows 
through the property, and the eastern end of the site drains directly to the East Branch of Chester Creek, 
also on the property.  Therefore, the entire site is located in the Chester Creek watershed. Per Pennsylvania 
Department of Environmental Protection, 25 Pa. Code, 93.9g “Water Quality Standards” Chester Creek is 
classified as Trout Stocking Fishery (TSF).   
 
1.2 SITE SOILS 
 
Site soils mapping provided by the United States Department of Agriculture Natural Resources 
Conservation Service – Web Soil Survey.  According to the Web Soil Survey mapping, the following soil 
types are located within the project study area;  
 
Baile Silt Loam (Ba) 
Codorus Silt Loam (Co) 
Gladstone Gravelly Loam (GdB) (GdC) (GfD) 
Hatboro Silt Loam (Ha) 
Manor Loam (MaD) 
Urban land – Gladstone complex, 0 to 8 percent 
 
Refer to Appendix E for Soils Map and report. 
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1.3 SOIL/GEOLOGIC LIMITATIONS: 
 
Some groundwater and rock were encountered in a few locations during infiltration testing.  Howell has 
taken into consideration these known soil limitations when designing the infiltration BMPs for the 
project. The stormwater infiltration facilities have either been relocated to areas where limiting areas 
weren’t encountered or has been set a minimum of 2 feet higher than any prohibitive soil limitation 
elevations witnessed during infiltration testing and adequate infiltration results have been achieved at the 
adjusted elevations.  
 
If during construction, any other unknown soil limitation (i.e. bedrock or high water) is discovered the 
contractor is responsible for immediately contacting the site geo-technical engineer, design engineer, 
conservation district and the township engineer for an appropriate solution.  The site design drawings 
contain a pumped water filter bag detail which should be utilized if any excavations need to be 
dewatered due to high groundwater or excessive rainfall.  
 
 
Geologic formations/soil conditions that may have the potential to cause pollution:  
Furthermore, there are no known geologic formations or soil conditions that have the potential to cause 
pollution during earth disturbance activities. If during construction, an unknown geologic formations or 
soil conditions is discovered the contractor is responsible for immediately contacting the Chester County 
Conservation District and the design engineer. 
 
 
 
 
 
 
 
 



Figure Number:   
FIGURE 1-1 

Title:
SITE LOCATION MAP

Source:
United States Department of the Interior Geological Survey
7.5 Minute Series (Topographic) Map
West Chester, Pennsylvania Quadrangle 
Scale 1:24000

Stokes Estate

Westtown Township
Chester County, Pennsylvania

SITE LOCATION
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2.0 RUNOFF MANAGEMENT 
 
The purpose of the stormwater management design is to quantify and control stormwater runoff generated 
by the modifications of the ground surface conditions to the site (i.e. roads, buildings, driveways, etc.).  Post-
development stormwater management is achieved at the site through five (5) combination surface/subsurface 
infiltration basins strategically located throughout the site to control runoff.  
 
The infiltration basins with stone beds have been designed utilizing Soil Conservation Service (SCS) 
method for infiltration and peak flow requirements and Westttown Township regulations for peak flow 
calculations (See Appendices for worksheets).  The stormwater management control for this project was 
designed to include all impervious surfaces associated with this subdivision application, with an assumption 
of 3,800 SF of impervious coverage per single family lot.  These systems are designed to provide an overall 
reduction in the post-developed runoff for the 2-year, 10-year, 25-year, 50-year, and 100-year, 24-hour storm 
event to less than 50% of the pre-development runoff rates for the equivalent storm events based on the 
Chester Creek Watershed Release Rate Map.  A stormwater conveyance system will be utilized to convey 
runoff from the proposed improvements to the proposed stormwater facilities. The stormwater 
conveyance system will be designed to convey flows up to the 100-year storm event.  Flows to the pipes 
will be generated using the Universal Rational Method and the pipes sized using Manning’s Method and 
Hydraulic Grade Line calculations will also be provided.  The infiltration basins have been designed and 
sized to fully infiltrate the increase in volume, pre to post-development for the 2-year storm as required 
by the NPDES Phase II regulations.   
 
3.0 NPDES STORMWATER COMPLIANCE  
 
As stated above, the infiltration facilities have been designed and sized to fully infiltrate the 2-year 
increase in volume; therefore the NPDES Phase II infiltration requirement has been met.  Furthermore, as 
described above, the infiltration basins have been designed to incorporate Pennsylvania Department of 
Environmental Protection's infiltration guidelines, as stated in Appendix C of the Pennsylvania 
Stormwater Best Management Practices Manual dated December 2006.  The stormwater management 
systems have been designed to maximize infiltration best management practice (BMP) technologies and 
minimize point source discharges.  This plan will further act to perform/provide the following: 
 

· Preserve the integrity of stream channels and maintain and protect the physical, biological and 
chemical qualities of the receiving stream by utilizing several BMPs to handle the increase in 
runoff and volume prior to reaching the stream. 

· Prevent an increase in the rate of stormwater runoff by utilizing BMPs to reduce the peak flow 
rate of all storm events up to the 100 year to below the equivalent storm in the pre developed 
condition.  

· Minimize any increase in stormwater runoff volume by utilizing infiltration BMPs which are 
designed and sized to fully infiltrate the 2-year increase in volume. 

· Minimize impervious areas 
· Maximize the protection of existing drainage features and existing vegetation by capturing 

stormwater runoff from the proposed impervious areas then conveying the flow to stormwater 
BMPs facilities prior to any release to the existing stream, thereby protecting it from any 
sediment. 

· Minimize land clearing and grading by protecting and preserving the majority of the existing 
woodlands, and natural areas. 

· Minimize soil compaction by specifying the installation of orange construction fencing to protect 
the areas of the proposed infiltration BMPs.   

· Utilize other structural or nonstructural BMPs that prevent or minimize changes in stormwater 
runoff.  The structural BMPs are infiltration beds, and water quality filters, while the non-
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structural BMPs are protecting existing riparian buffers, minimizing total disturbed area, and 
protecting sensitive features. 

   
Howell Engineering has designed Best management Practices (BMP’s) consistent with Chapter 6 of the 
PA Stormwater Best Management Practices Manual within the stormwater collection and conveyance 
system in addition to infiltrating the net increase in volume from pre to post-development for the 2-year 
storm event.  
 
The applicant has been able to demonstrate compliance with 102.8(b), through the use of infiltration. 
 
 
Permanent BMP's proposed for the developed site are as follows: 

 Vegetated Swales 
 Infiltration Basins/Beds 
 Forebays 
 Level Spreaders 

 
 
4.0 CONCLUSIONS 
 
Howell Engineering has completed a preliminary stormwater engineering design for the proposed project in 
Westtown Township, Chester County, Pennsylvania.  Using site-specific topography, soils, land cover, 
hydrologic data, and Township Ordinances, Howell Engineering designed the stormwater management 
system for the proposed facilities.  The objective of the stormwater design was to develop site-specific 
stormwater management structures that reduced post-development runoff to pre-development runoff rates 
and provided volumetric storage per PADEP NPDES Phase II requirements. Post-development stormwater 
management is achieved through a stormwater collection system consisting of curbed inlets, swales, catch 
basins, and stormwater infiltration basins/beds.  
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APPENDIX A 
 

STORMWATER VOLUME CALCULATIONS 



Worksheet 4, Pennsylvania Stormwater Best Management Practices Manual Chapter 8

PROJECT:

Drainage Area:

2-Year Rainfall: 3.2 in

Total Site Area: acres

Protected Site Area: acres

Managed Area: 13.67 acres

Existing Conditions

Cover 

Type/Conditions

Soil 

Type
Area (sf) Area (ac) CN S la (0.2*S) Q Runoff1 (in)

Runoff 

Volume
2
 (ft

3
)

Woodland A 0.00 25 30.0000 6.0000 0.29
Meadow A 0.00 30 23.3333 4.6667 0.10
Impervious A 0.00 98 0.20 0.04 2.97

Woodland B 0.00 55 8.1818 1.6364 0.25
Meadow B 672,131 15.43 58 7.2414 1.4483 0.34 19,111
Meadow (20% Imperv) B 0.00 58 7.2414 1.4483 0.34
Impervious (80%) B 0.00 98 0.2041 0.0408 2.97

Woodland C 0.00 70 4.2857 0.8571 0.83
Meadow C 0.00 71 4.0845 0.8169 0.88
Impervious C 0.00 98 0.2041 0.0408 2.97

Woodland D 0.00 77 2.9870 0.5974 1.21
Meadow D 0.00 78 2.8205 0.5641 1.27
Impervious D 0.00 98 0.2041 0.0408 2.97

TOTAL: 672,131 15.43 19,111

Developed Conditions

Cover 

Type/Conditions

Soil 

Type
Area (sf) Area (ac) CN S la (0.2*S) Q Runoff1 (in)

Runoff 

Volume
2
 (ft

3
)

Lawn B 323,952 7.44 61 6.3934 1.2787 0.44 11,985
Impervious N/A 153,121 3.52 98 0.2041 0.0408 2.97 37,865
Meadow B 118,483 2.72 58 7.2414 1.4483 0.34 3,369

0.00
0.00
0.00
0.00
0.00

TOTAL: 595,556 13.67 53,220

34,108

1.   Runoff (in)  =  Q  =  (P - 0.2S)2 / (P + 08.S)

P = 2-Year Rainfall (in)

S = (1000/CN) - 10

2.  Runoff Volume (CF) = Q x Area x 1/12

Q = Runoff (in)

Area = Land Use Area (Sq. Ft)

Note: Runoff Volume must be calculated for EACH land use type/condition and HSGI.

The use of a weighted CN value for volume calculations is not acceptable.

2-Year Volume Increase = Developed Conditions Runoff Volume - Existing Conditions Runoff Volume

CHANGE IN RUNOFF VOLUME FOR 2-YR STORM EVENT

Stokes Estate

DP001 Chester Creek

2-Year Volume Increase (ft
3
):

3930-PM-WM0035 / Rev 5/2007



Worksheet 4, Pennsylvania Stormwater Best Management Practices Manual Chapter 8

PROJECT:

Drainage Area:

2-Year Rainfall: 3.2 in

Total Site Area: acres

Protected Site Area: acres

Managed Area: 20.97 acres

Existing Conditions

Cover 

Type/Conditions

Soil 

Type
Area (sf) Area (ac) CN S la (0.2*S) Q Runoff1 (in)

Runoff 

Volume
2
 (ft

3
)

Woodland A 0.00 25 30.0000 6.0000 0.29
Meadow A 0.00 30 23.3333 4.6667 0.10
Impervious A 0.00 98 0.20 0.04 2.97

Woodland B 0.00 55 8.1818 1.6364 0.25
Meadow B 745,375 17.11 58 7.2414 1.4483 0.34 21,194
Meadow (20% Imperv) B 0.00 58 7.2414 1.4483 0.34
Impervious (80%) B 0.00 98 0.2041 0.0408 2.97

Woodland C 0.00 70 4.2857 0.8571 0.83
Meadow C 91,390 2.10 71 4.0845 0.8169 0.88 6,687
Impervious C 0.00 98 0.2041 0.0408 2.97

Woodland D 0.00 77 2.9870 0.5974 1.21
Meadow D 0.00 78 2.8205 0.5641 1.27
Impervious D 0.00 98 0.2041 0.0408 2.97

TOTAL: 836,765 19.21 27,882

Developed Conditions

Cover 

Type/Conditions

Soil 

Type
Area (sf) Area (ac) CN S la (0.2*S) Q Runoff1 (in)

Runoff 

Volume
2
 (ft

3
)

Lawn C 75,360 1.73 74 3.5135 0.7027 1.04 6,516
Lawn B 563,811 12.94 61 6.3934 1.2787 0.44 20,859
Impervious N/A 274,153 6.29 98 0.2041 0.0408 2.97 67,795

0.00
0.00
0.00
0.00
0.00
0.00

TOTAL: 913,324 20.97 95,170

67,289

1.   Runoff (in)  =  Q  =  (P - 0.2S)2 / (P + 08.S)

P = 2-Year Rainfall (in)

S = (1000/CN) - 10

2.  Runoff Volume (CF) = Q x Area x 1/12

Q = Runoff (in)

Area = Land Use Area (Sq. Ft)

Note: Runoff Volume must be calculated for EACH land use type/condition and HSGI.

The use of a weighted CN value for volume calculations is not acceptable.

CHANGE IN RUNOFF VOLUME FOR 2-YR STORM EVENT

Rustin Residential

DP002 UNT Chester Creek

2-Year Volume Increase (ft3):

2-Year Volume Increase = Developed Conditions Runoff Volume - Existing Conditions Runoff Volume

3930-PM-WM0035 / Rev 5/2007



Worksheet 4, Pennsylvania Stormwater Best Management Practices Manual Chapter 8

PROJECT:

Drainage Area:

2-Year Rainfall: 3.2 in

Total Site Area: acres

Protected Site Area: acres

Managed Area: 7.87 acres

Existing Conditions

Cover 

Type/Conditions

Soil 

Type
Area (sf) Area (ac) CN S la (0.2*S) Q Runoff1 (in)

Runoff 

Volume
2
 (ft

3
)

Woodland A 0.00 25 30.0000 6.0000 0.29
Meadow A 0.00 30 23.3333 4.6667 0.10
Impervious A 0.00 98 0.20 0.04 2.97

Woodland B 0.00 55 8.1818 1.6364 0.25
Meadow B 104,108 2.39 58 7.2414 1.4483 0.34 2,960
Meadow (20% Imperv) B 0.00 58 7.2414 1.4483 0.34
Impervious (80%) B 0.00 98 0.2041 0.0408 2.97

Woodland C 0.00 70 4.2857 0.8571 0.83
Meadow C 211,266 4.85 71 4.0845 0.8169 0.88 15,459
Impervious C 0.00 98 0.2041 0.0408 2.97

Woodland D 0.00 77 2.9870 0.5974 1.21
Meadow D 41,382 0.95 78 2.8205 0.5641 1.27 4,391
Impervious D 0.00 98 0.2041 0.0408 2.97

TOTAL: 356,756 8.19 22,811

Developed Conditions

Cover 

Type/Conditions

Soil 

Type
Area (sf) Area (ac) CN S la (0.2*S) Q Runoff1 (in)

Runoff 

Volume
2
 (ft

3
)

Lawn B 49,632 1.14 61 6.3934 1.2787 0.44 1,836
Impervious N/A 98,822 2.27 98 0.2041 0.0408 2.97 24,438
Lawn C 175,962 4.04 78 2.8205 0.5641 1.27 18,672
Lawn D 32,340 0.74 81 2.3457 0.4691 1.47 3,959

0.00
0.00
0.00
0.00

TOTAL: 356,756 8.19 48,905

26,094

1.   Runoff (in)  =  Q  =  (P - 0.2S)2 / (P + 08.S)

P = 2-Year Rainfall (in)

S = (1000/CN) - 10

2.  Runoff Volume (CF) = Q x Area x 1/12

Q = Runoff (in)

Area = Land Use Area (Sq. Ft)

Note: Runoff Volume must be calculated for EACH land use type/condition and HSGI.

The use of a weighted CN value for volume calculations is not acceptable.

CHANGE IN RUNOFF VOLUME FOR 2-YR STORM EVENT

Stokes Estate

DP003 UNT Chester Creek

2-Year Volume Increase (ft
3
):

2-Year Volume Increase = Developed Conditions Runoff Volume - Existing Conditions Runoff Volume

3930-PM-WM0035 / Rev 5/2007



Worksheet 5, Pennsylvania Stormwater Best Management Practices Manual Chapter 8

PROJECT:

Sub-Basin

Required Control Volume 34,108 Cubic Feet

Non-Structural Volume Credit 0 Cubic Feet

Structure Volume Requirement 34,108 Cubic Feet

Section Storage Volume (ft3)
6.4.1

6.4.2 35,889

6.4.3

6.4.4

6.4.5

6.4.6

6.4.7

6.4.8

6.4.9

6.4.10

6.5.1

6.5.2

6.6.1

6.6.2

6.6.3

6.6.4

6.7.1

6.7.2

6.7.3

6.8.1

6.8.2

35,889

34,108

1,781

STRUCTURAL BMP VOLUME CREDITS

Stokes Estate

Chester Creek DP001

Total Structural Volume (cf)

Area (sf)Proposed BMP

Porous Pavement

Infiltration Basin

Rain Garden/Bioretention

Dry Well/Seepage Pit

Infltration Bed

Infiltration Trench

Vegetated Filter Strip

Infiltration Berm

Constructed Filter

Vegetated Swale

Constructed Wetlands

Wet Pond/Retention Basin

Vegetated Roof

Capture and Re-Use

Riparian Buffer Restoration

Landscape Restoration / Reforestation

Dry Extended Detention Basin

Water Quality Filters

Soil Amendment

Other

Level Spreader

Special Storage Areas

DIFFERENCE

35,889

Structural Volume Requirement (cf)

0

3930-PM-WM0035 / Rev 5/2007



Worksheet 5, Pennsylvania Stormwater Best Management Practices Manual Chapter 8

PROJECT:

Sub-Basin

Required Control Volume 67,289 Cubic Feet

Non-Structural Volume Credit 0 Cubic Feet

Structure Volume Requirement 67,289 Cubic Feet

Section Storage Volume (ft3)
6.4.2 34,254

6.4.2 33,072

6.4.3

6.4.5

6.4.6

6.4.7

6.4.8

6.4.9

6.4.10

6.5.1

6.5.2

6.6.1

6.6.2

6.6.3

6.6.4

6.7.1

6.7.2

6.7.3

6.8.1

6.8.2

67,326

67,289

37DIFFERENCE

67,326

Structural Volume Requirement (cf)

0

Soil Amendment

Other

Level Spreader

Special Storage Areas

Water Quality Filters

Riparian Buffer Restoration

Landscape Restoration / Reforestation

Constructed Wetlands

Wet Pond/Retention Basin

Dry Extended Detention Basin

Infiltration Berm

Vegetated Roof

Capture and Re-Use

Constructed Filter

Vegetated Swale

Vegetated Filter Strip

Infltration Bed(s)

Rain Garden/Bioretention

Dry Well/Seepage Pit

STRUCTURAL BMP VOLUME CREDITS

Stokes Estate

UNT Chester Creek DP002

Total Structural Volume (cf)

Area (sf)Proposed BMP

Infiltration Basin 1 Combined

Infiltration Basin 2

3930-PM-WM0035 / Rev 5/2007



Worksheet 5, Pennsylvania Stormwater Best Management Practices Manual Chapter 8

PROJECT:

Sub-Basin

Required Control Volume 26,094 Cubic Feet

Non-Structural Volume Credit 0 Cubic Feet

Structure Volume Requirement 26,094 Cubic Feet

Section Storage Volume (ft3)
6.4.2 14,188

6.4.3 12,096

6.4.3

6.4.5

6.4.6

6.4.7

6.4.8

6.4.9

6.4.10

6.5.1

6.5.2

6.6.1

6.6.2

6.6.3

6.6.4

6.7.1

6.7.2

6.7.3

6.8.1

6.8.2

26,284

26,094

190

26,284

Total Structural Volume (cf)

Structural Volume Requirement (cf)

DIFFERENCE

Special Storage Areas

Other

0

Landscape Restoration / Reforestation

Soil Amendment

Level Spreader

Dry Extended Detention Basin

Water Quality Filters

Riparian Buffer Restoration

Capture and Re-Use

Constructed Wetlands

Wet Pond/Retention Basin

Vegetated Filter Strip

Infiltration Berm

Vegetated Roof

Dry Well/Seepage Pit

Constructed Filter

Vegetated Swale

UG Bed 1 w/ Basin

Infltration Bed(s)

Rain Garden/Bioretention

STRUCTURAL BMP VOLUME CREDITS

Stokes Estate

UNT Chester Creek DP003

Proposed BMP Area (sf)

Basin 4

3930-PM-WM0035 / Rev 5/2007



PROJECT NAME:
LOCATION:

PREPARED BY: DATE: 3/30/2021
CHECKED BY: DATE:

WATER SURFACE AREA AVERAGE DIFFERENCE STORAGE VOLUME (CUBIC FEET)
ELEVATION AREA AREA IN ELEVATION

(FEET) (SQ.FT.) (SQ.FT.) (FEET)

320.00 13,236 0

14,996 2.00 29991

322.00 16,755 29,991

18,686 2.00 37372

324.00 20,617 67,363

22,559 2.00 45117

326.00 24,500 112,480

Elevation

Storage Volume 

(CF)

322.00 29,991

322.50 39,334

324.00 67,363

Volume = 39,334 CF

*Only 34,254 CF drains to the basin in the 2 year storm, therefore only 34,254 CF is being taken credit for

INFILTRATION VOLUME CALCULATION
Basin 1 Upper

Stokes Estate
Westtown Township
DWG
DLH

INCREMENTAL TOTAL

Proposed Infiltration Volume 



PROJECT NAME:
LOCATION:

PREPARED BY: DATE: 3/30/2021
CHECKED BY: DATE:

WATER SURFACE AREA AVERAGE DIFFERENCE STORAGE VOLUME (CUBIC FEET)
ELEVATION AREA AREA IN ELEVATION

(FEET) (SQ.FT.) (SQ.FT.) (FEET)

302.00 2,215 0

3,094 2.00 6187

304.00 3,972 6,187

7,254 2.00 14507

306.00 10,535 20,694

12,703 2.00 25405

308.00 14,870 46,099

Elevation

Storage Volume 

(CF)

302.00 0

304.00 6,187

304.00 6,187

Volume = 6,187 CF

INFILTRATION VOLUME CALCULATION
Basin 1 Lower

Stokes Estate
Westtown Township
DWG
DLH

*the full two year volume to the upper basin is proposed to be infiltrated, the lower basin will infiltrate the 
volume that drains directly to it.

INCREMENTAL TOTAL

Proposed Infiltration Volume 



PROJECT NAME:
LOCATION:

PREPARED BY: DATE: 3/30/2021
CHECKED BY: DATE:

WATER SURFACE AREA AVERAGE DIFFERENCE STORAGE VOLUME (CUBIC FEET)
ELEVATION AREA AREA IN ELEVATION

(FEET) (SQ.FT.) (SQ.FT.) (FEET)

306.00 8,255 0

10,349 2.00 20698

308.00 12,443 20,698

14,558 2.00 29116

310.00 16,673 49,814

18,892 2.00 37783

312.00 21,110 87,597

Elevation

Storage Volume 

(CF)

308.00 20,698

306.85 3,956

310.00 49,814

Volume = 3,956 CF

INCREMENTAL TOTAL

Proposed Infiltration Volume 

INFILTRATION VOLUME CALCULATION
Basin 2

Stokes Estate
Westtown Township
DWG
DLH



PROJECT NAME:
LOCATION:

PREPARED BY: DATE: 3/30/2021
CHECKED BY: DATE:

WATER SURFACE AREA AVERAGE DIFFERENCE STORAGE VOLUME (CUBIC FEET)
ELEVATION AREA AREA IN ELEVATION

(FEET) (SQ.FT.) (SQ.FT.) (FEET)

316.00 15,345 0

17,505 2.00 35010

318.00 19,665 35,010

21,938 2.00 43876

320.00 24,211 78,886

25,391 1.00 25391

321.00 26,570 104,277

Elevation

Storage Volume 

(CF)

318.00 35,010

318.50 45,979

320.00 78,886

Volume = 45,979 CF

*Only 35,889 CF drains to the basin in the 2 year storm, therefore only 35,889 CF is being taken credit for

INCREMENTAL TOTAL

Proposed Infiltration Volume 

INFILTRATION VOLUME CALCULATION
Basin 3

Stokes Estate
Westtown Township
DWG
DLH



PROJECT NAME:
LOCATION:

PREPARED BY: DATE: 3/17/2023
CHECKED BY: DATE:

WATER SURFACE AREA AVERAGE DIFFERENCE STORAGE VOLUME (CUBIC FEET)
ELEVATION AREA AREA IN ELEVATION

(FEET) (SQ.FT.) (SQ.FT.) (FEET)

342.00 Stone 0

2.00 0

344.00 4,413 1,063

5,565 2.00 11130

346.00 6,717 12,193

7,982 2.00 15963

348.00 9,246 28,156

10,623 2.00 21246

350.00 12,000 49,402

Elevation

Storage Volume 

(CF)

346.00 12,193

346.25 14,188

348.00 28,156

Volume = 14,188 CF

INCREMENTAL TOTAL

Proposed Infiltration Volume 

INFILTRATION VOLUME CALCULATION
Basin 4

Stokes Estate
Westtown Township
DWG
DLH



PROJECT NAME:
LOCATION:

PREPARED BY: DATE: 3/17/2023
CHECKED BY: DATE:

WATER SURFACE AREA AVERAGE DIFFERENCE STORAGE VOLUME (CUBIC FEET)
ELEVATION AREA AREA IN ELEVATION

(FEET) (SQ.FT.) (SQ.FT.) (FEET)

336.00 Stone 0

3.00 0

339.00 Stone 6,750

1.00 0

340.00 3,380 11,253

4,215 2.00 8430

342.00 5,050 19,683

5,998 2.00 11995

344.00 6,945 31,678

Elevation

Storage Volume 

(CF)

340.00 11,253

340.20 12,096

342.00 19,683

Volume = 12,096 CF

INCREMENTAL TOTAL

Proposed Infiltration Volume 

INFILTRATION VOLUME CALCULATION
UG BED 1 w/ Basin

Stokes Estate
Westtown Township
DWG
DLH
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Stormwater Summary

DATE: 9/30/2021

BY: DWG

JOB NO.: 3868 PROJECT: TOWNSHIP: Westtown

DESCRIPTION: Stormwater Summary DP001 Chester Creek

% Reduction
1-year 1.30 cfs Hydrograph 1

1-year 0.58 cfs Hydrograph 8

2-year 4.32 cfs Hydrograph 1

2-year 1.15 cfs Hydrograph 8

5-year 12.58 cfs Hydrograph 1

5-year 2.31 cfs Hydrograph 8

10-year 20.75 cfs Hydrograph 1

10-year 3.34 cfs Hydrograph 8

25-year 33.98 cfs Hydrograph 1

25-year 6.86 cfs Hydrograph 8

50-year 46.28 cfs Hydrograph 1

50-year 21.53 cfs Hydrograph 8

100-year 60.31 cfs Hydrograph 1

100-year 29.04 cfs Hydrograph 8

.

Post Developed 2 Year Flow = 1.15 cfs
1.30 cfs

2.31 cfs
6.29 cfs

3.34 cfs
10.38 cfs

6.86 cfs
16.99 cfs

21.53 cfs
23.14 cfs

29.04 cfs
30.16 cfs

Peak Flow Reduction Requirements

Stokes Estate

Pre-Developed
55%

Post-Developed

Pre-Developed
73%

Post-Developed

Pre-Developed
82%

Post-Developed

Pre-Developed
84%

Post-Developed

Pre-Developed
80%

Post-Developed

Pre-Developed
53%

Post-Developed

Pre-Developed
52%

Post-Developed

CHESTER CREEK 0.50 RELEASE RATE AREA

SATISFIED
Pre Developed 1 Year Flow = 

Post Developed 5 Year Flow = 
SATISFIED

50% Pre Developed 5 Year Flow = 

Post Developed 10 Year Flow = 
SATISFIED

50% Pre Developed 10 Year Flow = 

Post Developed 25 Year Flow = 
SATISFIED

50% Pre Developed 25 Year Flow = 

Post Developed 50 Year Flow = 
SATISFIED

50% Pre Developed 50Year Flow = 

Post Developed 100 Year Flow = 
SATISFIED

50% Pre Developed 100 Year Flow = 



Stormwater Summary

DATE: 9/30/2021

BY: DWG

JOB NO.: 3868 PROJECT: TOWNSHIP: Westtown

DESCRIPTION: Stormwater Summary DP002 UNT Chester Creek

% Reduction
1-year 2.47 cfs Hydrograph 2

1-year 0.42 cfs Hydrograph 16

2-year 6.85 cfs Hydrograph 2

2-year 0.96 cfs Hydrograph 16

5-year 18.02 cfs Hydrograph 2

5-year 2.12 cfs Hydrograph 16

10-year 28.64 cfs Hydrograph 2

10-year 3.17 cfs Hydrograph 16

25-year 45.70 cfs Hydrograph 2

25-year 6.17 cfs Hydrograph 16

50-year 46.28 cfs Hydrograph 2

50-year 21.32 cfs Hydrograph 16

100-year 79.34 cfs Hydrograph 2

100-year 37.69 cfs Hydrograph 16

.

Post Developed 2 Year Flow = 0.96 cfs
2.47 cfs

2.12 cfs
9.01 cfs

3.17 cfs
14.32 cfs

6.17 cfs
22.85 cfs

21.32 cfs
23.14 cfs

37.69 cfs
39.67 cfs

Post-Developed

Post Developed 50 Year Flow = 

Post Developed 10 Year Flow = 

Pre-Developed

Pre-Developed

Pre Developed 1 Year Flow = 

Post-Developed

50% Pre Developed 50Year Flow = 

50% Pre Developed 10 Year Flow = 

50% Pre Developed 25 Year Flow = 

Pre-Developed
Post-Developed

Post Developed 25 Year Flow = 

Pre-Developed
Post-Developed

SATISFIED

SATISFIED

Peak Flow Reduction Requirements

Stokes Estate

Pre-Developed
Post-Developed

Post Developed 5 Year Flow = 

Pre-Developed

88%

SATISFIED

50% Pre Developed 5 Year Flow = 

Post-Developed

Post Developed 100 Year Flow = 
50% Pre Developed 100 Year Flow = 

SATISFIED

SATISFIED

SATISFIED

89%

86%

54%

52%

CHESTER CREEK 0.50 RELEASE RATE AREA

Pre-Developed
Post-Developed

83%

86%



Stormwater Summary

DATE: 3/13/2023

BY: DWG

REV: 0

JOB NO.: 3868 PROJECT: TOWNSHIP: Westtown

DESCRIPTION: Stormwater Summary DP003 UNT Chester Creek

1-year 4.79 cfs Hydrograph 3

1-year 0.97 cfs Hydrograph 23

1-year 0.27 cfs Hydrograph 4

2-year 8.02 cfs Hydrograph 3

2-year 1.59 cfs Hydrograph 23

2-year 0.57 cfs Hydrograph 4

5-year 14.55 cfs Hydrograph 3

5-year 2.82 cfs Hydrograph 23

5-year 1.20 cfs Hydrograph 4

10-year 20.20 cfs Hydrograph 3

10-year 3.88 cfs Hydrograph 23

10-year 1.77 cfs Hydrograph 4

25-year 28.88 cfs Hydrograph 3

25-year 10.00 cfs Hydrograph 23

25-year 2.65 cfs Hydrograph 4

50-year 36.78 cfs Hydrograph 3

50-year 16.17 cfs Hydrograph 23

50-year 3.46 cfs Hydrograph 4

100-year 45.54 cfs Hydrograph 3

100-year 25.00 cfs Hydrograph 23

100-year 4.36 cfs Hydrograph 4

1.59 cfs

5.36 cfs

2.82 cfs

8.48 cfs

3.88 cfs

11.87 cfs

10.00 cfs

17.09 cfs

16.17 cfs

21.85 cfs

25.00 cfs

27.13 cfs

Post Developed 100 Year Flow = 
SATISFIED

50% Pre Developed 100 Year Flow + 100 Year Outside LOD = 

Post Developed 25 Year Flow = 
SATISFIED

50% Pre Developed 25 Year Flow + 25 Year Outside LOD = 

Post Developed 50 Year Flow = 
SATISFIED

50% Pre Developed 50 Year Flow + 50 Year Outside LOD = 

Post Developed 5 Year Flow = 
SATISFIED

50% Pre Developed 5 Year Flow + 5 Year Outside LOD  = 

Post Developed 10 Year Flow = 
SATISFIED

50% Pre Developed 10 Year Flow + 10 Year Outside LOD = 

Post-Developed

Peak Flow (Outside LOD)1

1This area is outside the regulated activity (ORA) (or outside the limit of disturbance (LOD)), therefore is not subject to peak flow rate 

control requirements.  As such, the flow from the area outside the LOD is added to the Pre Developed flow that is within the regulated 

activity to determine the allowable post developed flow.

CHESTER CREEK 0.50 RELEASE RATE AREA

Post Developed 2 Year Flow = 
SATISFIED

Pre Developed 1 Year Flow + 2 Year Outside LOD = 

Post-Developed

Peak Flow (Outside LOD)1

Pre-Developed

Post-Developed

Peak Flow (Outside LOD)1

Pre-Developed

Peak Flow (Outside LOD)1

Pre-Developed

Post-Developed

Peak Flow (Outside LOD)1

Pre-Developed

Pre-Developed

Post-Developed

Peak Flow (Outside LOD)1

Pre-Developed

Post-Developed

Peak Flow Reduction Requirements

Stokes Estate

Pre-Developed

Post-Developed

Peak Flow (Outside LOD)1



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/29/2021

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: PREDEVELOPED AREA CHESTER CREEK DP001

Total Area: 15.43 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 15.43 894.94
B Woods Good 55 0.00 0.00

Ba C Meadow Good 71 0.00 0.00
C Woods Good 70 0.00 0.00

Total Area 15.43 894.94

Weighted Soil 894.9 = 58.0

Complex Number 15.4
*SEE HYDRAFLOW REPORT FOR TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/29/2021

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: PREDEVELOPED AREA UNT CHESTER CREEK DP002

Total Area: 19.21 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 17.11 992.38
B Woods Good 55 0.00 0.00

Ba C Meadow Good 71 2.10 149.10
C Woods Good 70 0.00 0.00

Total Area 19.21 1141.48

Weighted Soil 1141.5 = 59.4

Complex Number 19.2
*SEE HYDRAFLOW REPORT FOR TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/29/2021

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: PREDEVELOPED AREA UNT CHESTER CREEK DP003

Total Area: 8.19 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 2.39 138.62
B Woods Good 55 0.00 0.00

Ba C Meadow Good 71 4.85 344.35
C Woods Good 70 0.00 0.00

Ca Califon D Meadow Good 80 0.95 76.00

Total Area 8.19 558.97

Weighted Soil 559.0 = 68.3

Complex Number 8.2
*SEE HYDRAFLOW REPORT FOR TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/29/2021

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: PREDEVELOPED AREA UNT CHESTER CREEK DP003

Total Area: 0.81 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 0.73 42.34
B Woods Good 55 0.00 0.00
B Impervious N/A 98 0.08 7.84 Existing Drive

Ba C Meadow Good 71 0.00 0.00
C Woods Good 70 0.00 0.00

Total Area 0.81 50.18

Weighted Soil 50.2 = 62.0

Complex Number 0.8
ASSUMES 5 MINUTE TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/29/2021

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: POST DEVELOPED BASIN 3

Total Area: 12.15 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 2.47 143.26
B Lawn Good 61 6.25 381.38

N/A Impervious N/A 98 3.43 335.94
Ba C Meadow Good 71 0.00 0.00

C Lawn Good 74 0.00 0.00

Total Area 12.15 860.57

Weighted Soil 860.6 = 70.8

Complex Number 12.2
ASSUMES 5 MINUTE TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/29/2021

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: POST DEVELOPED BYPASS DP002

Total Area: 1.49 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 0.00 0.00
B Lawn Good 61 1.40 85.40

N/A Impervious N/A 98 0.09 8.55
Ba C Meadow Good 71 0.00 0.00

C Lawn Good 74 0.00 0.00

Total Area 1.49 93.95

Weighted Soil 93.9 = 63.2

Complex Number 1.5
ASSUMES 5 MINUTE TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/29/2021

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: POST DEVELOPED BASIN 1

Total Area: 10.95 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 0.00 0.00
B Lawn Good 61 7.57 461.77

N/A Impervious N/A 98 3.08 301.86
Ba C Meadow Good 71 0.00 0.00

C Lawn Good 74 0.30 22.20

Total Area 10.95 785.83

Weighted Soil 785.8 = 71.8

Complex Number 11.0
ASSUMES 5 MINUTE TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/29/2021

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: POST DEVELOPED BASIN 2

Total Area: 8.54 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 0.00 0.00
B Lawn Good 61 4.41 269.01

N/A Impervious N/A 98 3.23 316.23
Ba C Meadow Good 71 0.00 0.00

C Lawn Good 74 0.90 66.60

Total Area 8.54 651.84

Weighted Soil 651.8 = 76.4

Complex Number 8.5
ASSUMES 5 MINUTE TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/29/2021

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: POST DEVELOPED BYPASS DP002

Total Area: 1.54 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 0.00 0.00
B Lawn Good 61 1.54 93.94

N/A Impervious N/A 98 0.00 0.00
Ba C Meadow Good 71 0.00 0.00

C Lawn Good 74 0.00 0.00

Total Area 1.54 93.94

Weighted Soil 93.9 = 61.0

Complex Number 1.5
ASSUMES 5 MINUTE TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/13/2023

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: POST DEVELOPED BASIN 4

Total Area: 4.42 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 0.00 0.00
B Lawn Good 61 1.77 107.97

N/A Impervious N/A 98 1.30 127.47
Ba C Meadow Good 71 0.00 0.00

C Lawn Good 74 1.35 99.90

Total Area 4.42 335.34

Weighted Soil 335.3 = 75.9

Complex Number 4.4
ASSUMES 5 MINUTE TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/13/2023

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: POST DEVELOPED UG BED 1

Total Area: 2.82 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 0.00 0.00
B Lawn Good 61 0.72 43.92

N/A Impervious N/A 98 1.08 105.53
Ba C Meadow Good 71 0.00 0.00

C Lawn Good 74 1.02 75.48

Total Area 2.82 224.93

Weighted Soil 224.9 = 79.9

Complex Number 2.8
ASSUMES 5 MINUTE TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam



SOIL CONSERVATION SERVICE

HYDROLOGIC DATA FOR WATERSHED
RUNOFF COMPUTATIONS

DATE: 3/29/2021

BY: DWG

JOB NO.: 3868 PROJECT: Stokes Estate TOWNSHIP: Westtown

DESCRIPTION: POST DEVELOPED BYPASS DP002

Total Area: 1.34 acres

Hydrological Hydrologic Soil Runoff Area Complex Number Comment
Symbol Soil Name Soil Group Land Use Condition Curve Number acres acres

GdB B Meadow Good 58 0.00 0.00
B Lawn Good 61 0.80 48.80

N/A Impervious N/A 98 0.09 8.55
Ba C Meadow Good 71 0.00 0.00

C Lawn Good 74 0.45 33.30

Total Area 1.34 90.65

Weighted Soil 90.6 = 67.8

Complex Number 1.3
ASSUMES 5 MINUTE TIME OF CONCENTRATION

Gladstone 
Loam

Baile Silt 
Loam
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Hydrograph Return Period Recap
1

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ 1.295 4.322 ------- 12.58 20.75 33.98 46.28 60.31 Pre Developed DP001

2 SCS Runoff ------ 2.474 6.847 ------- 18.02 28.64 45.70 61.46 79.34 Pre Developed DP002

3 SCS Runoff ------ 4.785 8.022 ------- 14.55 20.20 28.88 36.78 45.54 Pre Developed DP003

4 SCS Runoff ------ 0.265 0.566 ------- 1.200 1.766 2.654 3.460 4.363 Pre Developed DP003 ORA

5 SCS Runoff ------ 11.58 17.70 ------- 29.68 39.83 55.13 68.94 84.16 Post Basin 3

6 Reservoir 5 0.000 0.000 ------- 0.543 1.424 6.253 19.64 24.38 Basin 3 Routed

7 SCS Runoff ------ 0.583 1.146 ------- 2.314 3.349 4.966 6.425 8.052 Post Bypass DP001

8 Combine 6, 7 0.583 1.146 ------- 2.314 3.349 6.859 21.53 29.04 Post Total DP001

10 SCS Runoff ------ 11.30 16.97 ------- 28.01 37.29 51.31 63.94 77.75 Post Basin 1

11 Reservoir 10 0.000 0.000 ------- 0.510 1.244 3.633 10.69 30.18 Basin 1 Upper Routed

12 Reservoir 11 0.000 0.000 ------- 0.375 0.928 2.071 5.226 13.13 Basin 1 Lower Routed

13 SCS Runoff ------ 12.13 17.09 ------- 26.44 34.26 46.02 56.20 67.22 Post Basin 2

14 Reservoir 13 0.000 0.120 ------- 0.682 1.706 5.509 18.98 33.12 Basin 2 Routed

15 SCS Runoff ------ 0.417 0.956 ------- 2.121 3.170 4.826 6.335 8.028 Post Bypass DP002

16 Combine 12, 14, 15 0.417 0.956 ------- 2.121 3.170 6.169 21.32 37.69 Post Total DP002

18 SCS Runoff ------ 6.085 8.620 ------- 13.42 17.42 23.48 28.74 34.43 Post to Basin 4

19 Reservoir 18 0.000 0.111 ------- 0.503 1.282 3.119 4.373 10.28 Basin 4 Routed

20 SCS Runoff ------ 4.701 6.430 ------- 9.677 12.38 16.34 19.73 23.40 Post to Bed 1/Basin

21 Reservoir 20 0.000 0.073 ------- 0.351 1.100 4.714 7.370 10.57 UG Bed 1/Basin Routed

22 SCS Runoff ------ 0.972 1.588 ------- 2.821 3.883 5.505 6.944 8.571 Post Bypass DP003

23 Combine 19, 21, 22 0.972 1.588 ------- 2.821 3.883 10.00 16.17 25.00 Post Total DP003

Proj. file: SWM.gpw Wednesday, 03 / 22 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Summary Report
2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 1.295 2 726 10,628 ------ ------ ------ Pre Developed DP001

2 SCS Runoff 2.474 2 724 15,638 ------ ------ ------ Pre Developed DP002

3 SCS Runoff 4.785 2 722 15,004 ------ ------ ------ Pre Developed DP003

4 SCS Runoff 0.265 2 718 787 ------ ------ ------ Pre Developed DP003 ORA

5 SCS Runoff 11.58 2 718 24,233 ------ ------ ------ Post Basin 3

6 Reservoir 0.000 2 n/a 0 5 317.29 24,233 Basin 3 Routed

7 SCS Runoff 0.583 2 718 1,570 ------ ------ ------ Post Bypass DP001

8 Combine 0.583 2 718 1,570 6, 7 ------ ------ Post Total DP001

10 SCS Runoff 11.30 2 718 23,379 ------ ------ ------ Post Basin 1

11 Reservoir 0.000 2 n/a 0 10 321.56 23,379 Basin 1 Upper Routed

12 Reservoir 0.000 2 n/a 0 11 302.20 0.000 Basin 1 Lower Routed

13 SCS Runoff 12.13 2 718 24,366 ------ ------ ------ Post Basin 2

14 Reservoir 0.000 2 n/a 0 13 308.25 24,366 Basin 2 Routed

15 SCS Runoff 0.417 2 720 1,355 ------ ------ ------ Post Bypass DP002

16 Combine 0.417 2 720 1,355 12, 14, 15 ------ ------ Post Total DP002

18 SCS Runoff 6.085 2 718 12,240 ------ ------ ------ Post to Basin 4

19 Reservoir 0.000 2 n/a 0 18 346.01 12,240 Basin 4 Routed

20 SCS Runoff 4.701 2 718 9,401 ------ ------ ------ Post to Bed 1/Basin

21 Reservoir 0.000 2 n/a 0 20 339.59 9,401 UG Bed 1/Basin Routed

22 SCS Runoff 0.972 2 718 2,149 ------ ------ ------ Post Bypass DP003

23 Combine 0.972 2 718 2,149 19, 21, 22 ------ ------ Post Total DP003

SWM.gpw Return Period: 1 Year Wednesday, 03 / 22 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 1

Pre Developed DP001

Hydrograph type =  SCS Runoff Peak discharge =  1.295 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  10,628 cuft
Drainage area =  15.430 ac Curve number =  58
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
4

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd. No. 1

Pre Developed DP001

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  4.00 0.00 0.00

Travel Time (min) = 10.81 + 0.00 + 0.00 = 10.81

Shallow Concentrated Flow
Flow length (ft) =  330.00 0.00 0.00
Watercourse slope (%) =  9.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.84 0.00 0.00

Travel Time (min) = 1.14 + 0.00 + 0.00 = 1.14

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 12.00 min



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 2

Pre Developed DP002

Hydrograph type =  SCS Runoff Peak discharge =  2.474 cfs
Storm frequency =  1 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  15,638 cuft
Drainage area =  19.210 ac Curve number =  59.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd. No. 2

Pre Developed DP002

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  7.00 0.00 0.00

Travel Time (min) = 8.65 + 0.00 + 0.00 = 8.65

Shallow Concentrated Flow
Flow length (ft) =  957.00 0.00 0.00
Watercourse slope (%) =  8.90 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.81 0.00 0.00

Travel Time (min) = 3.31 + 0.00 + 0.00 = 3.31

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 12.00 min



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 3

Pre Developed DP003

Hydrograph type =  SCS Runoff Peak discharge =  4.785 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  15,004 cuft
Drainage area =  8.190 ac Curve number =  68.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 3



TR55 Tc Worksheet
8

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd. No. 3

Pre Developed DP003

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  10.00 0.00 0.00

Travel Time (min) = 7.50 + 0.00 + 0.00 = 7.50

Shallow Concentrated Flow
Flow length (ft) =  566.00 0.00 0.00
Watercourse slope (%) =  8.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.79 0.00 0.00

Travel Time (min) = 1.97 + 0.00 + 0.00 = 1.97

Channel Flow
X sectional flow area (sqft) =  1.50 0.00 0.00
Wetted perimeter (ft) =  3.00 0.00 0.00
Channel slope (%) =  3.40 0.00 0.00
Manning's n-value =  0.035 0.015 0.015
Velocity (ft/s) =4.93

0.00
0.00

Flow length (ft) ({0})440.0 0.0 0.0

Travel Time (min) = 1.49 + 0.00 + 0.00 = 1.49

Total Travel Time, Tc .............................................................................. 11.00 min



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 4

Pre Developed DP003 ORA

Hydrograph type =  SCS Runoff Peak discharge =  0.265 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  787 cuft
Drainage area =  0.810 ac Curve number =  62
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

9

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

0.05 0.05

0.10 0.10

0.15 0.15

0.20 0.20

0.25 0.25

0.30 0.30

0.35 0.35

0.40 0.40

0.45 0.45

0.50 0.50

Q (cfs)

Time (min)

Pre Developed DP003 ORA
Hyd. No. 4 -- 1 Year

Hyd No. 4



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 5

Post Basin 3

Hydrograph type =  SCS Runoff Peak discharge =  11.58 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  24,233 cuft
Drainage area =  12.150 ac Curve number =  70.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 6

Basin 3 Routed

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  5 - Post Basin 3 Max. Elevation =  317.29 ft
Reservoir name =  Basin 3 Max. Storage =  24,233 cuft

Storage Indication method used.
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Pond Report 12

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Pond No. 5 -  Basin 3

Pond Data
Trapezoid -Bottom L x W = 100.0 x 20.0 ft,  Side slope = 0.00:1,  Bottom elev. = 314.00 ft,  Depth = 1.99 ft,  Voids = 40.00%Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 316.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 314.00 2,000 0 0
0.20 314.20 2,000 159 159
0.40 314.40 2,000 159 318
0.60 314.60 2,000 159 478
0.80 314.80 2,000 159 637
1.00 314.99 2,000 159 796
1.19 315.19 2,000 159 955
1.39 315.39 2,000 159 1,114
1.59 315.59 2,000 159 1,274
1.79 315.79 2,000 159 1,433
1.99 315.99 2,000 159 1,592
2.00 316.00 15,345 87 1,679
4.00 318.00 19,665 35,010 36,689
6.00 320.00 24,211 43,876 80,565
7.00 321.00 26,570 25,390 105,955

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 Inactive 0.00 0.00

Span (in) =  18.00 5.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  312.00 318.00 0.00 0.00

Length (ft) =  50.00 0.00 0.00 0.00

Slope (%) =  5.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  12.00 Inactive 100.00 0.00

Crest El. (ft) =  318.50 318.00 319.75 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 Rect Broad ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 7

Post Bypass DP001

Hydrograph type =  SCS Runoff Peak discharge =  0.583 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  1,570 cuft
Drainage area =  1.440 ac Curve number =  63.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 8

Post Total DP001

Hydrograph type =  Combine Peak discharge =  0.583 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  1,570 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.440 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 10

Post Basin 1

Hydrograph type =  SCS Runoff Peak discharge =  11.30 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  23,379 cuft
Drainage area =  10.950 ac Curve number =  71.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 11

Basin 1 Upper Routed

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  10 - Post Basin 1 Max. Elevation =  321.56 ft
Reservoir name =  Basin 1 Upper Max. Storage =  23,379 cuft

Storage Indication method used.

16

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

Q (cfs)

Time (min)

Basin 1 Upper Routed
Hyd. No. 11 -- 1 Year

Hyd No. 11 Hyd No. 10 Total storage used = 23,379 cuft



Pond Report 17

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Pond No. 2 -  Basin 1 Upper

Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 320.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 320.00 13,236 0 0
2.00 322.00 16,755 29,991 29,991
4.00 324.00 20,617 37,372 67,363
6.00 326.00 24,500 45,117 112,480

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 0.00 0.00 0.00

Span (in) =  24.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  314.00 0.00 0.00 0.00

Length (ft) =  50.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  12.00 1.50 50.00 0.00

Crest El. (ft) =  323.50 322.50 324.80 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 Rect Broad ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 12

Basin 1 Lower Routed

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  11 - Basin 1 Upper Routed Max. Elevation =  302.20 ft
Reservoir name =  Basin 1 Lower Max. Storage =  0 cuft

Storage Indication method used.
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Pond Report 19

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Pond No. 1 -  Basin 1 Lower

Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 302.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 302.00 2,215 0 0
2.00 304.00 3,972 6,187 6,187
4.00 306.00 10,535 14,507 20,694
6.00 308.00 14,870 25,405 46,099

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 9.00 0.00 0.00

Span (in) =  18.00 9.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  302.00 304.00 0.00 0.00

Length (ft) =  50.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  12.00 100.00 0.00 0.00

Crest El. (ft) =  305.50 306.50 0.00 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  1 Broad --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 13

Post Basin 2

Hydrograph type =  SCS Runoff Peak discharge =  12.13 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  24,366 cuft
Drainage area =  8.540 ac Curve number =  76.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 14

Basin 2 Routed

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  13 - Post Basin 2 Max. Elevation =  308.25 ft
Reservoir name =  Basin 2 Max. Storage =  24,366 cuft

Storage Indication method used.
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Pond Report 22

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Pond No. 3 -  Basin 2

Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 306.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 306.00 8,255 0 0
2.00 308.00 12,443 20,698 20,698
4.00 310.00 16,673 29,116 49,814
6.00 312.00 21,110 37,783 87,597

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 0.00 0.00 0.00

Span (in) =  24.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  304.00 0.00 0.00 0.00

Length (ft) =  50.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  12.00 1.50 50.00 0.00

Crest El. (ft) =  309.80 308.85 310.60 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 Rect Broad ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 15

Post Bypass DP002

Hydrograph type =  SCS Runoff Peak discharge =  0.417 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  1,355 cuft
Drainage area =  1.540 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 16

Post Total DP002

Hydrograph type =  Combine Peak discharge =  0.417 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  1,355 cuft
Inflow hyds. =  12, 14, 15 Contrib. drain. area =  1.540 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 18

Post to Basin 4

Hydrograph type =  SCS Runoff Peak discharge =  6.085 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  12,240 cuft
Drainage area =  4.420 ac Curve number =  75.9*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 4.420

25

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

7.00 7.00

Q (cfs)

Time (min)

Post to Basin 4
Hyd. No. 18 -- 1 Year

Hyd No. 18



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 19

Basin 4 Routed

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  18 - Post to Basin 4 Max. Elevation =  346.01 ft
Reservoir name =  Basin 4 Max. Storage =  12,240 cuft

Storage Indication method used.
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Pond Report 27

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Pond No. 7 -  Basin 4

Pond Data
Trapezoid -Bottom L x W = 130.0 x 10.0 ft,  Side slope = 0.00:1,  Bottom elev. = 342.00 ft,  Depth = 1.99 ft,  Voids = 40.00%Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 344.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 342.00 1,300 0 0
0.20 342.20 1,300 103 103
0.40 342.40 1,300 103 207
0.60 342.60 1,300 103 310
0.80 342.80 1,300 103 414
1.00 342.99 1,300 103 517
1.19 343.19 1,300 103 621
1.39 343.39 1,300 103 724
1.59 343.59 1,300 103 828
1.79 343.79 1,300 103 931
1.99 343.99 1,300 103 1,035
2.00 344.00 4,413 29 1,063
4.00 346.00 6,717 11,130 12,193
6.00 348.00 9,246 15,963 28,156
8.00 350.00 12,000 21,246 49,402

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 12.00 0.00 0.00

Span (in) =  18.00 12.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  344.00 346.20 0.00 0.00

Length (ft) =  50.00 0.00 0.00 0.00

Slope (%) =  2.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  12.00 0.00 50.00 0.00

Crest El. (ft) =  348.25 0.00 348.60 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 --- Broad ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 20

Post to Bed 1/Basin

Hydrograph type =  SCS Runoff Peak discharge =  4.701 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  9,401 cuft
Drainage area =  2.820 ac Curve number =  79.1*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 2.820
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 21

UG Bed 1/Basin Routed

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  20 - Post to Bed 1/Basin Max. Elevation =  339.59 ft
Reservoir name =  UG Bed 1/Basin Max. Storage =  9,401 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Pond No. 6 -  UG Bed 1/Basin

Pond Data
Trapezoid -Bottom L x W = 125.0 x 45.0 ft,  Side slope = 0.00:1,  Bottom elev. = 336.00 ft,  Depth = 3.00 ft,  Voids = 40.00%Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 340.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 336.00 5,625 0 0
0.30 336.30 5,625 675 675
0.60 336.60 5,625 675 1,350
0.90 336.90 5,625 675 2,025
1.20 337.20 5,625 675 2,700
1.50 337.50 5,625 675 3,375
1.80 337.80 5,625 675 4,050
2.10 338.10 5,625 675 4,725
2.40 338.40 5,625 675 5,400
2.70 338.70 5,625 675 6,075
3.00 339.00 5,625 675 6,750
4.00 340.00 3,380 4,503 11,253
6.00 342.00 5,050 8,430 19,683
8.00 344.00 6,945 11,995 31,678

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 12.00 0.00 0.00

Span (in) =  15.00 18.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  336.00 340.20 0.00 0.00

Length (ft) =  50.00 0.00 0.00 0.00

Slope (%) =  2.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  12.00 0.00 50.00 0.00

Crest El. (ft) =  342.20 0.00 342.75 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 --- Broad ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 22

Post Bypass DP003

Hydrograph type =  SCS Runoff Peak discharge =  0.972 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2,149 cuft
Drainage area =  1.340 ac Curve number =  67.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 23

Post Total DP003

Hydrograph type =  Combine Peak discharge =  0.972 cfs
Storm frequency =  1 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2,149 cuft
Inflow hyds. =  19, 21, 22 Contrib. drain. area =  1.340 ac
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Hydrograph Summary Report
33

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 4.322 2 724 19,687 ------ ------ ------ Pre Developed DP001

2 SCS Runoff 6.847 2 724 27,873 ------ ------ ------ Pre Developed DP002

3 SCS Runoff 8.022 2 722 22,888 ------ ------ ------ Pre Developed DP003

4 SCS Runoff 0.566 2 718 1,326 ------ ------ ------ Pre Developed DP003 ORA

5 SCS Runoff 17.70 2 718 35,889 ------ ------ ------ Post Basin 3

6 Reservoir 0.000 2 n/a 0 5 317.95 35,889 Basin 3 Routed

7 SCS Runoff 1.146 2 718 2,583 ------ ------ ------ Post Bypass DP001

8 Combine 1.146 2 718 2,583 6, 7 ------ ------ Post Total DP001

10 SCS Runoff 16.97 2 718 34,254 ------ ------ ------ Post Basin 1

11 Reservoir 0.000 2 n/a 0 10 322.23 34,254 Basin 1 Upper Routed

12 Reservoir 0.000 2 n/a 0 11 302.20 0.000 Basin 1 Lower Routed

13 SCS Runoff 17.09 2 718 34,170 ------ ------ ------ Post Basin 2

14 Reservoir 0.120 2 1444 1,815 13 308.88 33,546 Basin 2 Routed

15 SCS Runoff 0.956 2 718 2,327 ------ ------ ------ Post Bypass DP002

16 Combine 0.956 2 718 4,142 12, 14, 15 ------ ------ Post Total DP002

18 SCS Runoff 8.620 2 718 17,240 ------ ------ ------ Post to Basin 4

19 Reservoir 0.111 2 1308 3,441 18 346.32 14,787 Basin 4 Routed

20 SCS Runoff 6.430 2 718 12,890 ------ ------ ------ Post to Bed 1/Basin

21 Reservoir 0.073 2 1390 793 20 340.23 12,231 UG Bed 1/Basin Routed

22 SCS Runoff 1.588 2 718 3,299 ------ ------ ------ Post Bypass DP003

23 Combine 1.588 2 718 7,533 19, 21, 22 ------ ------ Post Total DP003

SWM.gpw Return Period: 2 Year Wednesday, 03 / 22 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 1

Pre Developed DP001

Hydrograph type =  SCS Runoff Peak discharge =  4.322 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  19,687 cuft
Drainage area =  15.430 ac Curve number =  58
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 2

Pre Developed DP002

Hydrograph type =  SCS Runoff Peak discharge =  6.847 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  27,873 cuft
Drainage area =  19.210 ac Curve number =  59.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 3

Pre Developed DP003

Hydrograph type =  SCS Runoff Peak discharge =  8.022 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  22,888 cuft
Drainage area =  8.190 ac Curve number =  68.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 4

Pre Developed DP003 ORA

Hydrograph type =  SCS Runoff Peak discharge =  0.566 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  1,326 cuft
Drainage area =  0.810 ac Curve number =  62
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 5

Post Basin 3

Hydrograph type =  SCS Runoff Peak discharge =  17.70 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  35,889 cuft
Drainage area =  12.150 ac Curve number =  70.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 6

Basin 3 Routed

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  n/a
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  5 - Post Basin 3 Max. Elevation =  317.95 ft
Reservoir name =  Basin 3 Max. Storage =  35,889 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 7

Post Bypass DP001

Hydrograph type =  SCS Runoff Peak discharge =  1.146 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2,583 cuft
Drainage area =  1.440 ac Curve number =  63.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 8

Post Total DP001

Hydrograph type =  Combine Peak discharge =  1.146 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2,583 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.440 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 10

Post Basin 1

Hydrograph type =  SCS Runoff Peak discharge =  16.97 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  34,254 cuft
Drainage area =  10.950 ac Curve number =  71.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 11

Basin 1 Upper Routed

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  n/a
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  10 - Post Basin 1 Max. Elevation =  322.23 ft
Reservoir name =  Basin 1 Upper Max. Storage =  34,254 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 12

Basin 1 Lower Routed

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  n/a
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  11 - Basin 1 Upper Routed Max. Elevation =  302.20 ft
Reservoir name =  Basin 1 Lower Max. Storage =  0 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 13

Post Basin 2

Hydrograph type =  SCS Runoff Peak discharge =  17.09 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  34,170 cuft
Drainage area =  8.540 ac Curve number =  76.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 14

Basin 2 Routed

Hydrograph type =  Reservoir Peak discharge =  0.120 cfs
Storm frequency =  2 yrs Time to peak =  1444 min
Time interval =  2 min Hyd. volume =  1,815 cuft
Inflow hyd. No. =  13 - Post Basin 2 Max. Elevation =  308.88 ft
Reservoir name =  Basin 2 Max. Storage =  33,546 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 15

Post Bypass DP002

Hydrograph type =  SCS Runoff Peak discharge =  0.956 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2,327 cuft
Drainage area =  1.540 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 16

Post Total DP002

Hydrograph type =  Combine Peak discharge =  0.956 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  4,142 cuft
Inflow hyds. =  12, 14, 15 Contrib. drain. area =  1.540 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 18

Post to Basin 4

Hydrograph type =  SCS Runoff Peak discharge =  8.620 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  17,240 cuft
Drainage area =  4.420 ac Curve number =  75.9*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 4.420
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 19

Basin 4 Routed

Hydrograph type =  Reservoir Peak discharge =  0.111 cfs
Storm frequency =  2 yrs Time to peak =  1308 min
Time interval =  2 min Hyd. volume =  3,441 cuft
Inflow hyd. No. =  18 - Post to Basin 4 Max. Elevation =  346.32 ft
Reservoir name =  Basin 4 Max. Storage =  14,787 cuft

Storage Indication method used.
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Hyd No. 19 Hyd No. 18 Total storage used = 14,787 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 20

Post to Bed 1/Basin

Hydrograph type =  SCS Runoff Peak discharge =  6.430 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  12,890 cuft
Drainage area =  2.820 ac Curve number =  79.1*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 2.820
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 21

UG Bed 1/Basin Routed

Hydrograph type =  Reservoir Peak discharge =  0.073 cfs
Storm frequency =  2 yrs Time to peak =  1390 min
Time interval =  2 min Hyd. volume =  793 cuft
Inflow hyd. No. =  20 - Post to Bed 1/Basin Max. Elevation =  340.23 ft
Reservoir name =  UG Bed 1/Basin Max. Storage =  12,231 cuft

Storage Indication method used.
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Hyd No. 21 Hyd No. 20 Total storage used = 12,231 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 22

Post Bypass DP003

Hydrograph type =  SCS Runoff Peak discharge =  1.588 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  3,299 cuft
Drainage area =  1.340 ac Curve number =  67.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 23

Post Total DP003

Hydrograph type =  Combine Peak discharge =  1.588 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  7,533 cuft
Inflow hyds. =  19, 21, 22 Contrib. drain. area =  1.340 ac
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Hydrograph Summary Report
55

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 12.58 2 722 40,519 ------ ------ ------ Pre Developed DP001

2 SCS Runoff 18.02 2 722 55,435 ------ ------ ------ Pre Developed DP002

3 SCS Runoff 14.55 2 722 39,080 ------ ------ ------ Pre Developed DP003

4 SCS Runoff 1.200 2 718 2,500 ------ ------ ------ Pre Developed DP003 ORA

5 SCS Runoff 29.68 2 718 59,371 ------ ------ ------ Post Basin 3

6 Reservoir 0.543 2 1094 13,903 5 318.49 47,347 Basin 3 Routed

7 SCS Runoff 2.314 2 718 4,767 ------ ------ ------ Post Bypass DP001

8 Combine 2.314 2 718 18,670 6, 7 ------ ------ Post Total DP001

10 SCS Runoff 28.01 2 718 56,002 ------ ------ ------ Post Basin 1

11 Reservoir 0.510 2 1086 18,513 10 322.71 43,189 Basin 1 Upper Routed

12 Reservoir 0.375 2 1362 12,317 11 304.32 8,514 Basin 1 Lower Routed

13 SCS Runoff 26.44 2 718 53,176 ------ ------ ------ Post Basin 2

14 Reservoir 0.682 2 918 20,822 13 309.11 36,790 Basin 2 Routed

15 SCS Runoff 2.121 2 718 4,472 ------ ------ ------ Post Bypass DP002

16 Combine 2.121 2 718 37,611 12, 14, 15 ------ ------ Post Total DP002

18 SCS Runoff 13.42 2 718 26,965 ------ ------ ------ Post to Basin 4

19 Reservoir 0.503 2 830 13,166 18 346.54 16,497 Basin 4 Routed

20 SCS Runoff 9.677 2 716 19,544 ------ ------ ------ Post to Bed 1/Basin

21 Reservoir 0.351 2 828 7,446 20 340.35 12,744 UG Bed 1/Basin Routed

22 SCS Runoff 2.821 2 718 5,670 ------ ------ ------ Post Bypass DP003

23 Combine 2.821 2 718 26,283 19, 21, 22 ------ ------ Post Total DP003

SWM.gpw Return Period: 5 Year Wednesday, 03 / 22 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 1

Pre Developed DP001

Hydrograph type =  SCS Runoff Peak discharge =  12.58 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  40,519 cuft
Drainage area =  15.430 ac Curve number =  58
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 2

Pre Developed DP002

Hydrograph type =  SCS Runoff Peak discharge =  18.02 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  55,435 cuft
Drainage area =  19.210 ac Curve number =  59.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 3

Pre Developed DP003

Hydrograph type =  SCS Runoff Peak discharge =  14.55 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  39,080 cuft
Drainage area =  8.190 ac Curve number =  68.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 4

Pre Developed DP003 ORA

Hydrograph type =  SCS Runoff Peak discharge =  1.200 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2,500 cuft
Drainage area =  0.810 ac Curve number =  62
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 5

Post Basin 3

Hydrograph type =  SCS Runoff Peak discharge =  29.68 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  59,371 cuft
Drainage area =  12.150 ac Curve number =  70.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 6

Basin 3 Routed

Hydrograph type =  Reservoir Peak discharge =  0.543 cfs
Storm frequency =  5 yrs Time to peak =  1094 min
Time interval =  2 min Hyd. volume =  13,903 cuft
Inflow hyd. No. =  5 - Post Basin 3 Max. Elevation =  318.49 ft
Reservoir name =  Basin 3 Max. Storage =  47,347 cuft

Storage Indication method used.
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Hyd No. 6 Hyd No. 5 Total storage used = 47,347 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 7

Post Bypass DP001

Hydrograph type =  SCS Runoff Peak discharge =  2.314 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  4,767 cuft
Drainage area =  1.440 ac Curve number =  63.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 8

Post Total DP001

Hydrograph type =  Combine Peak discharge =  2.314 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  18,670 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.440 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 10

Post Basin 1

Hydrograph type =  SCS Runoff Peak discharge =  28.01 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  56,002 cuft
Drainage area =  10.950 ac Curve number =  71.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 11

Basin 1 Upper Routed

Hydrograph type =  Reservoir Peak discharge =  0.510 cfs
Storm frequency =  5 yrs Time to peak =  1086 min
Time interval =  2 min Hyd. volume =  18,513 cuft
Inflow hyd. No. =  10 - Post Basin 1 Max. Elevation =  322.71 ft
Reservoir name =  Basin 1 Upper Max. Storage =  43,189 cuft

Storage Indication method used.
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Hyd No. 11 Hyd No. 10 Total storage used = 43,189 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 12

Basin 1 Lower Routed

Hydrograph type =  Reservoir Peak discharge =  0.375 cfs
Storm frequency =  5 yrs Time to peak =  1362 min
Time interval =  2 min Hyd. volume =  12,317 cuft
Inflow hyd. No. =  11 - Basin 1 Upper Routed Max. Elevation =  304.32 ft
Reservoir name =  Basin 1 Lower Max. Storage =  8,514 cuft

Storage Indication method used.

66

0 360 720 1080 1440 1800 2160 2520 2880 3240

Q (cfs)

0.00 0.00

0.10 0.10

0.20 0.20

0.30 0.30

0.40 0.40

0.50 0.50

0.60 0.60

0.70 0.70

0.80 0.80

0.90 0.90

1.00 1.00

Q (cfs)

Time (min)

Basin 1 Lower Routed
Hyd. No. 12 -- 5 Year

Hyd No. 12 Hyd No. 11 Total storage used = 8,514 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 13

Post Basin 2

Hydrograph type =  SCS Runoff Peak discharge =  26.44 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  53,176 cuft
Drainage area =  8.540 ac Curve number =  76.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 14

Basin 2 Routed

Hydrograph type =  Reservoir Peak discharge =  0.682 cfs
Storm frequency =  5 yrs Time to peak =  918 min
Time interval =  2 min Hyd. volume =  20,822 cuft
Inflow hyd. No. =  13 - Post Basin 2 Max. Elevation =  309.11 ft
Reservoir name =  Basin 2 Max. Storage =  36,790 cuft

Storage Indication method used.
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Hyd No. 14 Hyd No. 13 Total storage used = 36,790 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 15

Post Bypass DP002

Hydrograph type =  SCS Runoff Peak discharge =  2.121 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  4,472 cuft
Drainage area =  1.540 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

69

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (min)

Post Bypass DP002
Hyd. No. 15 -- 5 Year

Hyd No. 15



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 16

Post Total DP002

Hydrograph type =  Combine Peak discharge =  2.121 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  37,611 cuft
Inflow hyds. =  12, 14, 15 Contrib. drain. area =  1.540 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 18

Post to Basin 4

Hydrograph type =  SCS Runoff Peak discharge =  13.42 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  26,965 cuft
Drainage area =  4.420 ac Curve number =  75.9*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 4.420
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 19

Basin 4 Routed

Hydrograph type =  Reservoir Peak discharge =  0.503 cfs
Storm frequency =  5 yrs Time to peak =  830 min
Time interval =  2 min Hyd. volume =  13,166 cuft
Inflow hyd. No. =  18 - Post to Basin 4 Max. Elevation =  346.54 ft
Reservoir name =  Basin 4 Max. Storage =  16,497 cuft

Storage Indication method used.
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Hyd No. 19 Hyd No. 18 Total storage used = 16,497 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 20

Post to Bed 1/Basin

Hydrograph type =  SCS Runoff Peak discharge =  9.677 cfs
Storm frequency =  5 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  19,544 cuft
Drainage area =  2.820 ac Curve number =  79.1*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 2.820
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 21

UG Bed 1/Basin Routed

Hydrograph type =  Reservoir Peak discharge =  0.351 cfs
Storm frequency =  5 yrs Time to peak =  828 min
Time interval =  2 min Hyd. volume =  7,446 cuft
Inflow hyd. No. =  20 - Post to Bed 1/Basin Max. Elevation =  340.35 ft
Reservoir name =  UG Bed 1/Basin Max. Storage =  12,744 cuft

Storage Indication method used.
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Hyd No. 21 Hyd No. 20 Total storage used = 12,744 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 22

Post Bypass DP003

Hydrograph type =  SCS Runoff Peak discharge =  2.821 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  5,670 cuft
Drainage area =  1.340 ac Curve number =  67.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.08 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 23

Post Total DP003

Hydrograph type =  Combine Peak discharge =  2.821 cfs
Storm frequency =  5 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  26,283 cuft
Inflow hyds. =  19, 21, 22 Contrib. drain. area =  1.340 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 20.75 2 722 60,334 ------ ------ ------ Pre Developed DP001

2 SCS Runoff 28.64 2 722 81,339 ------ ------ ------ Pre Developed DP002

3 SCS Runoff 20.20 2 722 53,341 ------ ------ ------ Pre Developed DP003

4 SCS Runoff 1.766 2 718 3,580 ------ ------ ------ Pre Developed DP003 ORA

5 SCS Runoff 39.83 2 718 79,751 ------ ------ ------ Post Basin 3

6 Reservoir 1.424 2 838 34,284 5 318.61 49,983 Basin 3 Routed

7 SCS Runoff 3.349 2 718 6,757 ------ ------ ------ Post Bypass DP001

8 Combine 3.349 2 718 41,040 6, 7 ------ ------ Post Total DP001

10 SCS Runoff 37.29 2 718 74,773 ------ ------ ------ Post Basin 1

11 Reservoir 1.244 2 848 37,284 10 322.89 46,611 Basin 1 Upper Routed

12 Reservoir 0.928 2 996 31,087 11 304.57 10,321 Basin 1 Lower Routed

13 SCS Runoff 34.26 2 716 69,196 ------ ------ ------ Post Basin 2

14 Reservoir 1.706 2 788 36,842 13 309.33 40,115 Basin 2 Routed

15 SCS Runoff 3.170 2 718 6,463 ------ ------ ------ Post Bypass DP002

16 Combine 3.170 2 718 74,392 12, 14, 15 ------ ------ Post Total DP002

18 SCS Runoff 17.42 2 716 35,181 ------ ------ ------ Post to Basin 4

19 Reservoir 1.282 2 754 21,383 18 346.79 18,533 Basin 4 Routed

20 SCS Runoff 12.38 2 716 25,081 ------ ------ ------ Post to Bed 1/Basin

21 Reservoir 1.100 2 748 12,984 20 340.55 13,588 UG Bed 1/Basin Routed

22 SCS Runoff 3.883 2 718 7,766 ------ ------ ------ Post Bypass DP003

23 Combine 3.883 2 718 42,133 19, 21, 22 ------ ------ Post Total DP003

SWM.gpw Return Period: 10 Year Wednesday, 03 / 22 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 1

Pre Developed DP001

Hydrograph type =  SCS Runoff Peak discharge =  20.75 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  60,334 cuft
Drainage area =  15.430 ac Curve number =  58
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 2

Pre Developed DP002

Hydrograph type =  SCS Runoff Peak discharge =  28.64 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  81,339 cuft
Drainage area =  19.210 ac Curve number =  59.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 3

Pre Developed DP003

Hydrograph type =  SCS Runoff Peak discharge =  20.20 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  53,341 cuft
Drainage area =  8.190 ac Curve number =  68.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 4

Pre Developed DP003 ORA

Hydrograph type =  SCS Runoff Peak discharge =  1.766 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  3,580 cuft
Drainage area =  0.810 ac Curve number =  62
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 5

Post Basin 3

Hydrograph type =  SCS Runoff Peak discharge =  39.83 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  79,751 cuft
Drainage area =  12.150 ac Curve number =  70.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 6

Basin 3 Routed

Hydrograph type =  Reservoir Peak discharge =  1.424 cfs
Storm frequency =  10 yrs Time to peak =  838 min
Time interval =  2 min Hyd. volume =  34,284 cuft
Inflow hyd. No. =  5 - Post Basin 3 Max. Elevation =  318.61 ft
Reservoir name =  Basin 3 Max. Storage =  49,983 cuft

Storage Indication method used.
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Hyd No. 6 Hyd No. 5 Total storage used = 49,983 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 7

Post Bypass DP001

Hydrograph type =  SCS Runoff Peak discharge =  3.349 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  6,757 cuft
Drainage area =  1.440 ac Curve number =  63.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 8

Post Total DP001

Hydrograph type =  Combine Peak discharge =  3.349 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  41,040 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.440 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 10

Post Basin 1

Hydrograph type =  SCS Runoff Peak discharge =  37.29 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  74,773 cuft
Drainage area =  10.950 ac Curve number =  71.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 11

Basin 1 Upper Routed

Hydrograph type =  Reservoir Peak discharge =  1.244 cfs
Storm frequency =  10 yrs Time to peak =  848 min
Time interval =  2 min Hyd. volume =  37,284 cuft
Inflow hyd. No. =  10 - Post Basin 1 Max. Elevation =  322.89 ft
Reservoir name =  Basin 1 Upper Max. Storage =  46,611 cuft

Storage Indication method used.
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Hyd No. 11 Hyd No. 10 Total storage used = 46,611 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 12

Basin 1 Lower Routed

Hydrograph type =  Reservoir Peak discharge =  0.928 cfs
Storm frequency =  10 yrs Time to peak =  996 min
Time interval =  2 min Hyd. volume =  31,087 cuft
Inflow hyd. No. =  11 - Basin 1 Upper Routed Max. Elevation =  304.57 ft
Reservoir name =  Basin 1 Lower Max. Storage =  10,321 cuft

Storage Indication method used.
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Hyd No. 12 Hyd No. 11 Total storage used = 10,321 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 13

Post Basin 2

Hydrograph type =  SCS Runoff Peak discharge =  34.26 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  69,196 cuft
Drainage area =  8.540 ac Curve number =  76.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 13
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 14

Basin 2 Routed

Hydrograph type =  Reservoir Peak discharge =  1.706 cfs
Storm frequency =  10 yrs Time to peak =  788 min
Time interval =  2 min Hyd. volume =  36,842 cuft
Inflow hyd. No. =  13 - Post Basin 2 Max. Elevation =  309.33 ft
Reservoir name =  Basin 2 Max. Storage =  40,115 cuft

Storage Indication method used.
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Hyd No. 14 Hyd No. 13 Total storage used = 40,115 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 15

Post Bypass DP002

Hydrograph type =  SCS Runoff Peak discharge =  3.170 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  6,463 cuft
Drainage area =  1.540 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 16

Post Total DP002

Hydrograph type =  Combine Peak discharge =  3.170 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  74,392 cuft
Inflow hyds. =  12, 14, 15 Contrib. drain. area =  1.540 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 18

Post to Basin 4

Hydrograph type =  SCS Runoff Peak discharge =  17.42 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  35,181 cuft
Drainage area =  4.420 ac Curve number =  75.9*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 4.420
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 19

Basin 4 Routed

Hydrograph type =  Reservoir Peak discharge =  1.282 cfs
Storm frequency =  10 yrs Time to peak =  754 min
Time interval =  2 min Hyd. volume =  21,383 cuft
Inflow hyd. No. =  18 - Post to Basin 4 Max. Elevation =  346.79 ft
Reservoir name =  Basin 4 Max. Storage =  18,533 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 20

Post to Bed 1/Basin

Hydrograph type =  SCS Runoff Peak discharge =  12.38 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  25,081 cuft
Drainage area =  2.820 ac Curve number =  79.1*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 2.820

95

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

14.00 14.00

Q (cfs)

Time (min)

Post to Bed 1/Basin
Hyd. No. 20 -- 10 Year

Hyd No. 20
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 21

UG Bed 1/Basin Routed

Hydrograph type =  Reservoir Peak discharge =  1.100 cfs
Storm frequency =  10 yrs Time to peak =  748 min
Time interval =  2 min Hyd. volume =  12,984 cuft
Inflow hyd. No. =  20 - Post to Bed 1/Basin Max. Elevation =  340.55 ft
Reservoir name =  UG Bed 1/Basin Max. Storage =  13,588 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 22

Post Bypass DP003

Hydrograph type =  SCS Runoff Peak discharge =  3.883 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  7,766 cuft
Drainage area =  1.340 ac Curve number =  67.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.77 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 23

Post Total DP003

Hydrograph type =  Combine Peak discharge =  3.883 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  42,133 cuft
Inflow hyds. =  19, 21, 22 Contrib. drain. area =  1.340 ac
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 33.98 2 722 92,948 ------ ------ ------ Pre Developed DP001

2 SCS Runoff 45.70 2 722 123,600 ------ ------ ------ Pre Developed DP002

3 SCS Runoff 28.88 2 722 75,557 ------ ------ ------ Pre Developed DP003

4 SCS Runoff 2.654 2 718 5,315 ------ ------ ------ Pre Developed DP003 ORA

5 SCS Runoff 55.13 2 718 111,161 ------ ------ ------ Post Basin 3

6 Reservoir 6.253 2 740 65,694 5 318.79 53,978 Basin 3 Routed

7 SCS Runoff 4.966 2 718 9,933 ------ ------ ------ Post Bypass DP001

8 Combine 6.859 2 740 75,627 6, 7 ------ ------ Post Total DP001

10 SCS Runoff 51.31 2 716 103,585 ------ ------ ------ Post Basin 1

11 Reservoir 3.633 2 756 66,096 10 323.31 54,387 Basin 1 Upper Routed

12 Reservoir 2.071 2 874 59,899 11 305.33 15,802 Basin 1 Lower Routed

13 SCS Runoff 46.02 2 716 93,362 ------ ------ ------ Post Basin 2

14 Reservoir 5.509 2 736 61,008 13 309.83 47,406 Basin 2 Routed

15 SCS Runoff 4.826 2 718 9,678 ------ ------ ------ Post Bypass DP002

16 Combine 6.169 2 736 130,585 12, 14, 15 ------ ------ Post Total DP002

18 SCS Runoff 23.48 2 716 47,598 ------ ------ ------ Post to Basin 4

19 Reservoir 3.119 2 732 33,800 18 347.38 23,223 Basin 4 Routed

20 SCS Runoff 16.34 2 716 33,358 ------ ------ ------ Post to Bed 1/Basin

21 Reservoir 4.714 2 724 21,261 20 341.15 16,082 UG Bed 1/Basin Routed

22 SCS Runoff 5.505 2 718 11,037 ------ ------ ------ Post Bypass DP003

23 Combine 10.00 2 722 66,098 19, 21, 22 ------ ------ Post Total DP003

SWM.gpw Return Period: 25 Year Wednesday, 03 / 22 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 1

Pre Developed DP001

Hydrograph type =  SCS Runoff Peak discharge =  33.98 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  92,948 cuft
Drainage area =  15.430 ac Curve number =  58
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 2

Pre Developed DP002

Hydrograph type =  SCS Runoff Peak discharge =  45.70 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  123,600 cuft
Drainage area =  19.210 ac Curve number =  59.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2 -- 25 Year

Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 3

Pre Developed DP003

Hydrograph type =  SCS Runoff Peak discharge =  28.88 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  75,557 cuft
Drainage area =  8.190 ac Curve number =  68.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3 -- 25 Year

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 4

Pre Developed DP003 ORA

Hydrograph type =  SCS Runoff Peak discharge =  2.654 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  5,315 cuft
Drainage area =  0.810 ac Curve number =  62
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 5

Post Basin 3

Hydrograph type =  SCS Runoff Peak discharge =  55.13 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  111,161 cuft
Drainage area =  12.150 ac Curve number =  70.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5 -- 25 Year

Hyd No. 5



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 6

Basin 3 Routed

Hydrograph type =  Reservoir Peak discharge =  6.253 cfs
Storm frequency =  25 yrs Time to peak =  740 min
Time interval =  2 min Hyd. volume =  65,694 cuft
Inflow hyd. No. =  5 - Post Basin 3 Max. Elevation =  318.79 ft
Reservoir name =  Basin 3 Max. Storage =  53,978 cuft

Storage Indication method used.
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Hyd No. 6 Hyd No. 5 Total storage used = 53,978 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 7

Post Bypass DP001

Hydrograph type =  SCS Runoff Peak discharge =  4.966 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  9,933 cuft
Drainage area =  1.440 ac Curve number =  63.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 7 -- 25 Year

Hyd No. 7



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 8

Post Total DP001

Hydrograph type =  Combine Peak discharge =  6.859 cfs
Storm frequency =  25 yrs Time to peak =  740 min
Time interval =  2 min Hyd. volume =  75,627 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.440 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 10

Post Basin 1

Hydrograph type =  SCS Runoff Peak discharge =  51.31 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  103,585 cuft
Drainage area =  10.950 ac Curve number =  71.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 10



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 11

Basin 1 Upper Routed

Hydrograph type =  Reservoir Peak discharge =  3.633 cfs
Storm frequency =  25 yrs Time to peak =  756 min
Time interval =  2 min Hyd. volume =  66,096 cuft
Inflow hyd. No. =  10 - Post Basin 1 Max. Elevation =  323.31 ft
Reservoir name =  Basin 1 Upper Max. Storage =  54,387 cuft

Storage Indication method used.
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Hyd. No. 11 -- 25 Year

Hyd No. 11 Hyd No. 10 Total storage used = 54,387 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 12

Basin 1 Lower Routed

Hydrograph type =  Reservoir Peak discharge =  2.071 cfs
Storm frequency =  25 yrs Time to peak =  874 min
Time interval =  2 min Hyd. volume =  59,899 cuft
Inflow hyd. No. =  11 - Basin 1 Upper Routed Max. Elevation =  305.33 ft
Reservoir name =  Basin 1 Lower Max. Storage =  15,802 cuft

Storage Indication method used.
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Hyd No. 12 Hyd No. 11 Total storage used = 15,802 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 13

Post Basin 2

Hydrograph type =  SCS Runoff Peak discharge =  46.02 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  93,362 cuft
Drainage area =  8.540 ac Curve number =  76.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 13



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 14

Basin 2 Routed

Hydrograph type =  Reservoir Peak discharge =  5.509 cfs
Storm frequency =  25 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  61,008 cuft
Inflow hyd. No. =  13 - Post Basin 2 Max. Elevation =  309.83 ft
Reservoir name =  Basin 2 Max. Storage =  47,406 cuft

Storage Indication method used.
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Hyd. No. 14 -- 25 Year

Hyd No. 14 Hyd No. 13 Total storage used = 47,406 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 15

Post Bypass DP002

Hydrograph type =  SCS Runoff Peak discharge =  4.826 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  9,678 cuft
Drainage area =  1.540 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 16

Post Total DP002

Hydrograph type =  Combine Peak discharge =  6.169 cfs
Storm frequency =  25 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  130,585 cuft
Inflow hyds. =  12, 14, 15 Contrib. drain. area =  1.540 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 18

Post to Basin 4

Hydrograph type =  SCS Runoff Peak discharge =  23.48 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  47,598 cuft
Drainage area =  4.420 ac Curve number =  75.9*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 4.420
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 19

Basin 4 Routed

Hydrograph type =  Reservoir Peak discharge =  3.119 cfs
Storm frequency =  25 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  33,800 cuft
Inflow hyd. No. =  18 - Post to Basin 4 Max. Elevation =  347.38 ft
Reservoir name =  Basin 4 Max. Storage =  23,223 cuft

Storage Indication method used.
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Hyd No. 19 Hyd No. 18 Total storage used = 23,223 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 20

Post to Bed 1/Basin

Hydrograph type =  SCS Runoff Peak discharge =  16.34 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  33,358 cuft
Drainage area =  2.820 ac Curve number =  79.1*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 2.820
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Hyd No. 20



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 21

UG Bed 1/Basin Routed

Hydrograph type =  Reservoir Peak discharge =  4.714 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  21,261 cuft
Inflow hyd. No. =  20 - Post to Bed 1/Basin Max. Elevation =  341.15 ft
Reservoir name =  UG Bed 1/Basin Max. Storage =  16,082 cuft

Storage Indication method used.
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Hyd No. 21 Hyd No. 20 Total storage used = 16,082 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 22

Post Bypass DP003

Hydrograph type =  SCS Runoff Peak discharge =  5.505 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  11,037 cuft
Drainage area =  1.340 ac Curve number =  67.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.76 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 22 -- 25 Year

Hyd No. 22



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 23

Post Total DP003

Hydrograph type =  Combine Peak discharge =  10.00 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  66,098 cuft
Inflow hyds. =  19, 21, 22 Contrib. drain. area =  1.340 ac

120

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

Q (cfs)

Time (min)

Post Total DP003
Hyd. No. 23 -- 25 Year

Hyd No. 23 Hyd No. 19 Hyd No. 21 Hyd No. 22



Hydrograph Summary Report
121

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 46.28 2 722 123,698 ------ ------ ------ Pre Developed DP001

2 SCS Runoff 61.46 2 722 163,179 ------ ------ ------ Pre Developed DP002

3 SCS Runoff 36.78 2 720 95,632 ------ ------ ------ Pre Developed DP003

4 SCS Runoff 3.460 2 718 6,921 ------ ------ ------ Pre Developed DP003 ORA

5 SCS Runoff 68.94 2 716 139,306 ------ ------ ------ Post Basin 3

6 Reservoir 19.64 2 724 93,838 5 319.16 62,202 Basin 3 Routed

7 SCS Runoff 6.425 2 718 12,860 ------ ------ ------ Post Bypass DP001

8 Combine 21.53 2 724 106,698 6, 7 ------ ------ Post Total DP001

10 SCS Runoff 63.94 2 716 129,320 ------ ------ ------ Post Basin 1

11 Reservoir 10.69 2 726 91,830 10 323.71 61,860 Basin 1 Upper Routed

12 Reservoir 5.226 2 772 85,633 11 305.66 18,217 Basin 1 Lower Routed

13 SCS Runoff 56.20 2 716 114,655 ------ ------ ------ Post Basin 2

14 Reservoir 18.98 2 724 82,300 13 310.22 53,973 Basin 2 Routed

15 SCS Runoff 6.335 2 718 12,668 ------ ------ ------ Post Bypass DP002

16 Combine 21.32 2 722 180,602 12, 14, 15 ------ ------ Post Total DP002

18 SCS Runoff 28.74 2 716 58,554 ------ ------ ------ Post to Basin 4

19 Reservoir 4.373 2 728 44,756 18 348.04 28,565 Basin 4 Routed

20 SCS Runoff 19.73 2 716 40,599 ------ ------ ------ Post to Bed 1/Basin

21 Reservoir 7.370 2 724 28,502 20 341.74 18,600 UG Bed 1/Basin Routed

22 SCS Runoff 6.944 2 718 13,999 ------ ------ ------ Post Bypass DP003

23 Combine 16.17 2 720 87,257 19, 21, 22 ------ ------ Post Total DP003

SWM.gpw Return Period: 50 Year Wednesday, 03 / 22 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 1

Pre Developed DP001

Hydrograph type =  SCS Runoff Peak discharge =  46.28 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  123,698 cuft
Drainage area =  15.430 ac Curve number =  58
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 2

Pre Developed DP002

Hydrograph type =  SCS Runoff Peak discharge =  61.46 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  163,179 cuft
Drainage area =  19.210 ac Curve number =  59.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 3

Pre Developed DP003

Hydrograph type =  SCS Runoff Peak discharge =  36.78 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  95,632 cuft
Drainage area =  8.190 ac Curve number =  68.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 4

Pre Developed DP003 ORA

Hydrograph type =  SCS Runoff Peak discharge =  3.460 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  6,921 cuft
Drainage area =  0.810 ac Curve number =  62
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 5

Post Basin 3

Hydrograph type =  SCS Runoff Peak discharge =  68.94 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  139,306 cuft
Drainage area =  12.150 ac Curve number =  70.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 6

Basin 3 Routed

Hydrograph type =  Reservoir Peak discharge =  19.64 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  93,838 cuft
Inflow hyd. No. =  5 - Post Basin 3 Max. Elevation =  319.16 ft
Reservoir name =  Basin 3 Max. Storage =  62,202 cuft

Storage Indication method used.

127

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

Q (cfs)

Time (min)

Basin 3 Routed
Hyd. No. 6 -- 50 Year

Hyd No. 6 Hyd No. 5 Total storage used = 62,202 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 7

Post Bypass DP001

Hydrograph type =  SCS Runoff Peak discharge =  6.425 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  12,860 cuft
Drainage area =  1.440 ac Curve number =  63.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 8

Post Total DP001

Hydrograph type =  Combine Peak discharge =  21.53 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  106,698 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.440 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 10

Post Basin 1

Hydrograph type =  SCS Runoff Peak discharge =  63.94 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  129,320 cuft
Drainage area =  10.950 ac Curve number =  71.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 11

Basin 1 Upper Routed

Hydrograph type =  Reservoir Peak discharge =  10.69 cfs
Storm frequency =  50 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  91,830 cuft
Inflow hyd. No. =  10 - Post Basin 1 Max. Elevation =  323.71 ft
Reservoir name =  Basin 1 Upper Max. Storage =  61,860 cuft

Storage Indication method used.
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Hyd No. 11 Hyd No. 10 Total storage used = 61,860 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 12

Basin 1 Lower Routed

Hydrograph type =  Reservoir Peak discharge =  5.226 cfs
Storm frequency =  50 yrs Time to peak =  772 min
Time interval =  2 min Hyd. volume =  85,633 cuft
Inflow hyd. No. =  11 - Basin 1 Upper Routed Max. Elevation =  305.66 ft
Reservoir name =  Basin 1 Lower Max. Storage =  18,217 cuft

Storage Indication method used.
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Hyd No. 12 Hyd No. 11 Total storage used = 18,217 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 13

Post Basin 2

Hydrograph type =  SCS Runoff Peak discharge =  56.20 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  114,655 cuft
Drainage area =  8.540 ac Curve number =  76.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 14

Basin 2 Routed

Hydrograph type =  Reservoir Peak discharge =  18.98 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  82,300 cuft
Inflow hyd. No. =  13 - Post Basin 2 Max. Elevation =  310.22 ft
Reservoir name =  Basin 2 Max. Storage =  53,973 cuft

Storage Indication method used.
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Hyd No. 14 Hyd No. 13 Total storage used = 53,973 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 15

Post Bypass DP002

Hydrograph type =  SCS Runoff Peak discharge =  6.335 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  12,668 cuft
Drainage area =  1.540 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

135

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

7.00 7.00

Q (cfs)

Time (min)

Post Bypass DP002
Hyd. No. 15 -- 50 Year

Hyd No. 15



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 16

Post Total DP002

Hydrograph type =  Combine Peak discharge =  21.32 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  180,602 cuft
Inflow hyds. =  12, 14, 15 Contrib. drain. area =  1.540 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 18

Post to Basin 4

Hydrograph type =  SCS Runoff Peak discharge =  28.74 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  58,554 cuft
Drainage area =  4.420 ac Curve number =  75.9*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 4.420
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 19

Basin 4 Routed

Hydrograph type =  Reservoir Peak discharge =  4.373 cfs
Storm frequency =  50 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  44,756 cuft
Inflow hyd. No. =  18 - Post to Basin 4 Max. Elevation =  348.04 ft
Reservoir name =  Basin 4 Max. Storage =  28,565 cuft

Storage Indication method used.
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Hyd No. 19 Hyd No. 18 Total storage used = 28,565 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 20

Post to Bed 1/Basin

Hydrograph type =  SCS Runoff Peak discharge =  19.73 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  40,599 cuft
Drainage area =  2.820 ac Curve number =  79.1*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 2.820
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 21

UG Bed 1/Basin Routed

Hydrograph type =  Reservoir Peak discharge =  7.370 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  28,502 cuft
Inflow hyd. No. =  20 - Post to Bed 1/Basin Max. Elevation =  341.74 ft
Reservoir name =  UG Bed 1/Basin Max. Storage =  18,600 cuft

Storage Indication method used.
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Hyd No. 21 Hyd No. 20 Total storage used = 18,600 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 22

Post Bypass DP003

Hydrograph type =  SCS Runoff Peak discharge =  6.944 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  13,999 cuft
Drainage area =  1.340 ac Curve number =  67.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 23

Post Total DP003

Hydrograph type =  Combine Peak discharge =  16.17 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  87,257 cuft
Inflow hyds. =  19, 21, 22 Contrib. drain. area =  1.340 ac
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Hydrograph Summary Report
143

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 60.31 2 722 159,136 ------ ------ ------ Pre Developed DP001

2 SCS Runoff 79.34 2 722 208,579 ------ ------ ------ Pre Developed DP002

3 SCS Runoff 45.54 2 720 118,084 ------ ------ ------ Pre Developed DP003

4 SCS Runoff 4.363 2 718 8,749 ------ ------ ------ Pre Developed DP003 ORA

5 SCS Runoff 84.16 2 716 170,598 ------ ------ ------ Post Basin 3

6 Reservoir 24.38 2 724 125,131 5 319.74 74,844 Basin 3 Routed

7 SCS Runoff 8.052 2 718 16,178 ------ ------ ------ Post Bypass DP001

8 Combine 29.04 2 718 141,309 6, 7 ------ ------ Post Total DP001

10 SCS Runoff 77.75 2 716 157,867 ------ ------ ------ Post Basin 1

11 Reservoir 30.18 2 722 120,378 10 324.12 70,140 Basin 1 Upper Routed

12 Reservoir 13.13 2 738 114,181 11 305.96 20,385 Basin 1 Lower Routed

13 SCS Runoff 67.22 2 716 138,052 ------ ------ ------ Post Basin 2

14 Reservoir 33.12 2 722 105,698 13 310.57 60,504 Basin 2 Routed

15 SCS Runoff 8.028 2 718 16,080 ------ ------ ------ Post Bypass DP002

16 Combine 37.69 2 720 235,959 12, 14, 15 ------ ------ Post Total DP002

18 SCS Runoff 34.43 2 716 70,605 ------ ------ ------ Post to Basin 4

19 Reservoir 10.28 2 724 56,806 18 348.51 33,532 Basin 4 Routed

20 SCS Runoff 23.40 2 716 48,517 ------ ------ ------ Post to Bed 1/Basin

21 Reservoir 10.57 2 722 36,419 20 342.30 21,484 UG Bed 1/Basin Routed

22 SCS Runoff 8.571 2 716 17,315 ------ ------ ------ Post Bypass DP003

23 Combine 25.00 2 722 110,541 19, 21, 22 ------ ------ Post Total DP003

SWM.gpw Return Period: 100 Year Wednesday, 03 / 22 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 1

Pre Developed DP001

Hydrograph type =  SCS Runoff Peak discharge =  60.31 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  159,136 cuft
Drainage area =  15.430 ac Curve number =  58
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 2

Pre Developed DP002

Hydrograph type =  SCS Runoff Peak discharge =  79.34 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  208,579 cuft
Drainage area =  19.210 ac Curve number =  59.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 3

Pre Developed DP003

Hydrograph type =  SCS Runoff Peak discharge =  45.54 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  118,084 cuft
Drainage area =  8.190 ac Curve number =  68.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 4

Pre Developed DP003 ORA

Hydrograph type =  SCS Runoff Peak discharge =  4.363 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  8,749 cuft
Drainage area =  0.810 ac Curve number =  62
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 5

Post Basin 3

Hydrograph type =  SCS Runoff Peak discharge =  84.16 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  170,598 cuft
Drainage area =  12.150 ac Curve number =  70.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6

Basin 3 Routed

Hydrograph type =  Reservoir Peak discharge =  24.38 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  125,131 cuft
Inflow hyd. No. =  5 - Post Basin 3 Max. Elevation =  319.74 ft
Reservoir name =  Basin 3 Max. Storage =  74,844 cuft

Storage Indication method used.
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Hyd. No. 7

Post Bypass DP001

Hydrograph type =  SCS Runoff Peak discharge =  8.052 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  16,178 cuft
Drainage area =  1.440 ac Curve number =  63.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 8

Post Total DP001

Hydrograph type =  Combine Peak discharge =  29.04 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  141,309 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.440 ac
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Hyd. No. 10

Post Basin 1

Hydrograph type =  SCS Runoff Peak discharge =  77.75 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  157,867 cuft
Drainage area =  10.950 ac Curve number =  71.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 11

Basin 1 Upper Routed

Hydrograph type =  Reservoir Peak discharge =  30.18 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  120,378 cuft
Inflow hyd. No. =  10 - Post Basin 1 Max. Elevation =  324.12 ft
Reservoir name =  Basin 1 Upper Max. Storage =  70,140 cuft

Storage Indication method used.
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Hyd. No. 12

Basin 1 Lower Routed

Hydrograph type =  Reservoir Peak discharge =  13.13 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  114,181 cuft
Inflow hyd. No. =  11 - Basin 1 Upper Routed Max. Elevation =  305.96 ft
Reservoir name =  Basin 1 Lower Max. Storage =  20,385 cuft

Storage Indication method used.
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Hyd. No. 13

Post Basin 2

Hydrograph type =  SCS Runoff Peak discharge =  67.22 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  138,052 cuft
Drainage area =  8.540 ac Curve number =  76.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 14

Basin 2 Routed

Hydrograph type =  Reservoir Peak discharge =  33.12 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  105,698 cuft
Inflow hyd. No. =  13 - Post Basin 2 Max. Elevation =  310.57 ft
Reservoir name =  Basin 2 Max. Storage =  60,504 cuft

Storage Indication method used.
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Hyd. No. 15

Post Bypass DP002

Hydrograph type =  SCS Runoff Peak discharge =  8.028 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  16,080 cuft
Drainage area =  1.540 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 16

Post Total DP002

Hydrograph type =  Combine Peak discharge =  37.69 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  235,959 cuft
Inflow hyds. =  12, 14, 15 Contrib. drain. area =  1.540 ac
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Hyd. No. 18

Post to Basin 4

Hydrograph type =  SCS Runoff Peak discharge =  34.43 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  70,605 cuft
Drainage area =  4.420 ac Curve number =  75.9*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 4.420
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Hyd. No. 19

Basin 4 Routed

Hydrograph type =  Reservoir Peak discharge =  10.28 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  56,806 cuft
Inflow hyd. No. =  18 - Post to Basin 4 Max. Elevation =  348.51 ft
Reservoir name =  Basin 4 Max. Storage =  33,532 cuft

Storage Indication method used.
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Hyd. No. 20

Post to Bed 1/Basin

Hydrograph type =  SCS Runoff Peak discharge =  23.40 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  48,517 cuft
Drainage area =  2.820 ac Curve number =  79.1*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.910 x 61) + (2.270 x 98) + (3.040 x 78)] / 2.820
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Hyd. No. 21

UG Bed 1/Basin Routed

Hydrograph type =  Reservoir Peak discharge =  10.57 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  36,419 cuft
Inflow hyd. No. =  20 - Post to Bed 1/Basin Max. Elevation =  342.30 ft
Reservoir name =  UG Bed 1/Basin Max. Storage =  21,484 cuft

Storage Indication method used.

162

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

Q (cfs)

Time (min)

UG Bed 1/Basin Routed
Hyd. No. 21 -- 100 Year

Hyd No. 21 Hyd No. 20 Total storage used = 21,484 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Wednesday, 03 / 22 / 2023

Hyd. No. 22

Post Bypass DP003

Hydrograph type =  SCS Runoff Peak discharge =  8.571 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  17,315 cuft
Drainage area =  1.340 ac Curve number =  67.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 23

Post Total DP003

Hydrograph type =  Combine Peak discharge =  25.00 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  110,541 cuft
Inflow hyds. =  19, 21, 22 Contrib. drain. area =  1.340 ac
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Chester County, Pennsylvania
Survey Area Data: Version 13, Jun 5, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 26, 2019—Jul 
10, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Ba Baile silt loam 11.2 16.9%

Co Codorus silt loam 1.1 1.6%

GdB Gladstone gravelly loam, 3 to 8 
percent slopes

6.0 9.1%

GdC Gladstone gravelly loam, 8 to 
15 percent slopes

32.3 49.0%

GfD Gladstone gravelly loam, 8 to 
25 percent slopes, very 
bouldery

5.5 8.4%

Ha Hatboro silt loam 6.0 9.1%

MaD Manor loam, 15 to 25 percent 
slopes

3.8 5.8%

UrlB Urban land-Gladstone complex, 
0 to 8 percent slopes

0.1 0.1%

Totals for Area of Interest 66.0 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
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descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Chester County, Pennsylvania

Ba—Baile silt loam

Map Unit Setting
National map unit symbol: pjb7
Elevation: 200 to 2,000 feet
Mean annual precipitation: 35 to 55 inches
Mean annual air temperature: 45 to 61 degrees F
Frost-free period: 110 to 235 days
Farmland classification: Not prime farmland

Map Unit Composition
Baile and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Baile

Setting
Landform: Depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Parent material: Local alluvium over residuum weathered from mica schist

Typical profile
Ap - 0 to 10 inches: silt loam
Btg - 10 to 40 inches: silt loam
Cg - 40 to 60 inches: loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 60 to 99 inches to lithic bedrock
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 11.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: C/D
Hydric soil rating: Yes

Minor Components

Glenville
Percent of map unit: 9 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
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Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

Manor
Percent of map unit: 2 percent
Landform: Hills
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Chester
Percent of map unit: 2 percent
Landform: Hills
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Glenelg
Percent of map unit: 2 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Co—Codorus silt loam

Map Unit Setting
National map unit symbol: pjfx
Elevation: 200 to 2,000 feet
Mean annual precipitation: 35 to 50 inches
Mean annual air temperature: 45 to 57 degrees F
Frost-free period: 120 to 220 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Codorus and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Codorus

Setting
Landform: Flood plains
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Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from gneiss and/or alluvium derived from mica 

schist

Typical profile
Ap - 0 to 12 inches: silt loam
Bw - 12 to 48 inches: silt loam
C - 48 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 72 to 99 inches to lithic bedrock
Drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: OccasionalNone
Frequency of ponding: None
Available water capacity: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Hatboro
Percent of map unit: 8 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Glenville
Percent of map unit: 4 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

Baile
Percent of map unit: 3 percent
Landform: Depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
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Hydric soil rating: Yes

GdB—Gladstone gravelly loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2v7gk
Elevation: 250 to 1,200 feet
Mean annual precipitation: 30 to 64 inches
Mean annual air temperature: 46 to 79 degrees F
Frost-free period: 131 to 178 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Gladstone and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gladstone

Setting
Landform: Hills
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy colluvium derived from granite and gneiss and/or loamy 

residuum weathered from granite and gneiss

Typical profile
Ap - 0 to 10 inches: gravelly loam
Bt1 - 10 to 22 inches: sandy clay loam
Bt2 - 22 to 37 inches: loam
C - 37 to 66 inches: sandy loam
R - 66 to 76 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 60 to 80 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Hydric soil rating: No
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Minor Components

Califon
Percent of map unit: 5 percent
Landform: Flats
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Annandale
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Parker
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

GdC—Gladstone gravelly loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2v7gl
Elevation: 250 to 1,200 feet
Mean annual precipitation: 30 to 64 inches
Mean annual air temperature: 46 to 79 degrees F
Frost-free period: 170 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Gladstone and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gladstone

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
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Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy colluvium derived from granite and gneiss and/or loamy 

residuum weathered from granite and gneiss

Typical profile
Ap - 0 to 10 inches: gravelly loam
Bt1 - 10 to 22 inches: gravelly sandy clay loam
Bt2 - 22 to 37 inches: gravelly loam
C - 37 to 66 inches: gravelly sandy loam
R - 66 to 76 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 65 to 67 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00 

to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Parker
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Califon
Percent of map unit: 5 percent
Landform: Flats
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Annandale
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No
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GfD—Gladstone gravelly loam, 8 to 25 percent slopes, very bouldery

Map Unit Setting
National map unit symbol: wphh
Elevation: 200 to 1,200 feet
Mean annual precipitation: 40 to 48 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 150 to 190 days
Farmland classification: Not prime farmland

Map Unit Composition
Gladstone, very bouldery, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gladstone, Very Bouldery

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Local colluvium and residuum weathered from granite and gneiss

Typical profile
A - 0 to 10 inches: gravelly loam
Bt - 10 to 42 inches: gravelly clay loam
C - 42 to 68 inches: very gravelly loam
R - 68 to 78 inches: bedrock

Properties and qualities
Slope: 8 to 25 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 60 to 100 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00 

to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Hydric soil rating: No
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Minor Components

Cokesbury
Percent of map unit: 5 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Califon
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Head slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

Ha—Hatboro silt loam

Map Unit Setting
National map unit symbol: 1lwqq
Elevation: 200 to 800 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 48 to 57 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Hatboro and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hatboro

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Alluvium derived from metamorphic and sedimentary rock

Typical profile
Ap - 0 to 9 inches: silt loam
Bg - 9 to 44 inches: silt loam
Cg - 44 to 56 inches: sandy clay loam
C - 56 to 70 inches: stratified gravelly sand to clay
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Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 60 to 99 inches to lithic bedrock
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water capacity: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Minor Components

Glenville
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

MaD—Manor loam, 15 to 25 percent slopes

Map Unit Setting
National map unit symbol: 2tmcg
Elevation: 250 to 1,000 feet
Mean annual precipitation: 40 to 55 inches
Mean annual air temperature: 48 to 57 degrees F
Frost-free period: 150 to 192 days
Farmland classification: Not prime farmland

Map Unit Composition
Manor and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Manor

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Side slope
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Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from mica schist

Typical profile
A1 - 0 to 2 inches: loam
A2 - 2 to 6 inches: sandy loam
Bw1 - 6 to 13 inches: fine sandy loam
Bw2 - 13 to 22 inches: fine sandy loam
C1 - 22 to 30 inches: fine sandy loam
C2 - 30 to 44 inches: channery coarse sand
C3 - 44 to 53 inches: loamy sand
C4 - 53 to 83 inches: channery loamy sand
Cr - 83 to 108 inches: bedrock
R - 108 to 138 inches: bedrock

Properties and qualities
Slope: 15 to 25 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: 59 to 100 inches to paralithic bedrock; 100 to 128 

inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.01 to 

0.07 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Glenville
Percent of map unit: 5 percent
Landform: Drainageways, swales
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Base slope, head slope, interfluve
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Mt. airy
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Nose slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Blocktown
Percent of map unit: 5 percent
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Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

UrlB—Urban land-Gladstone complex, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 1r3cq
Elevation: 200 to 1,200 feet
Mean annual precipitation: 36 to 48 inches
Mean annual air temperature: 44 to 57 degrees F
Frost-free period: 130 to 190 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 65 percent
Gladstone and similar soils: 25 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Pavement, buildings and other artifically covered areas

Typical profile
C - 0 to 6 inches: variable

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 10 to 100 inches to lithic bedrock
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Gladstone

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear, convex
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Across-slope shape: Linear, convex
Parent material: Local colluvium and residuum weathered from granite and gneiss

Typical profile
A - 0 to 10 inches: gravelly loam
C - 10 to 42 inches: gravelly clay loam
2Ap - 42 to 68 inches: gravelly loam
R - 68 to 78 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 60 to 100 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00 

to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Cokesbury
Percent of map unit: 5 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Califon
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Head slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

Custom Soil Resource Report
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Stormwater Infiltration Test Report 
1013 Shiloh Road 

Westtown Township 
 Chester County 

On Monday and Tuesday, March 22-23, 2021, D.L. Howell and Associates, Inc. 
preformed hydraulic conductivity tests for the proposed stormwater management areas 
for the property located at 1013 Shiloh Road in Westtown Township, Chester County.  
The purpose of the hydraulic conductivity testing was to determine site suitability for the 
proposed stormwater infiltration areas associated with proposed improvements at the site 
(see development plan). 

Testing was conducted in general accordance with the Pennsylvania Department of 
Environmental Protection (PADEP)’s Pennsylvania Stormwater Best Management 
Practices Manual specifications, in a cased, sealed, borehole utilizing the falling head 
method designed to measure the vertical hydraulic conductivity of the soil. An 
approximate five-inch diameter borehole was hand dug to the depth of the proposed 
bottom elevation of the infiltration structure and a 3-inch diameter PVC casing was 
installed.  A mixture of bentonite and soil was placed around the annulus of the casing 
and packed to seal the casing in place.  The casing was presoaked immediately prior to 
the start of the test to simulate field saturated conditions.  A measured amount of water 
was poured into the sealed casing to begin the 30-minute presoak.  After the final 30-
minute presoaking period, the water in the casing was adjusted to a known depth and 
consecutively re-adjusted after each reading and the drop of the water column is 
measured.  The test continued until the readings became stabilized or for a maximum of 
eight readings.  A stabilized rate of drop means a difference of ¼ inch or less of drop 
between the highest and lowest readings of four consecutive readings. 

Within the site, four hydraulic conductivity tests were conducted at the elevations 
associated with the proposed bottom of the infiltration structures. One deep test pit was 
excavated at each infiltration test location to identify limiting conditions such as mottling, 
depth of bedrock, and depth of groundwater. Testing was to be conducted within the 
footprint of the proposed infiltration structures.    

 Infiltration Test 3-23-1 was conducted at approximately ± 5.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 317.0. One 
deep test pit was excavated at this location to a depth of 7.0 feet below existing 
grade. During excavation, rock was encountered at a depth of approximately 7.0 
feet below existing grade.    
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Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, D.L. Howell & Associates, Inc., recommends the following infiltration rate for 
the soils underlying Test 3-23-1: an infiltration rate of 1.50 inches per hour shall be used. 

 Infiltration Test 3-23-2 was conducted at approximately ± 4.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 314.0. One 
deep test pit was excavated at this location to a depth of 6.0 feet below existing 
grade. No limiting conditions were identified at the time of excavation.      

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, D.L. Howell & Associates, Inc., recommends the following infiltration rate for 
the soils underlying Test 3-23-2: an infiltration rate of 1.14 inches per hour shall be used. 

 Infiltration Test 3-23-3 was conducted at approximately ± 3.5 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 303.5. One 
deep test pit was excavated at this location to a depth of 5.5 feet below existing 
grade. During excavation, rock was encountered at a depth of approximately 5.5 
feet below existing grade.    

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, D.L. Howell & Associates, Inc., recommends the following infiltration rate for 
the soils underlying Test 3-23-3: an infiltration rate of 1.68 inches per hour shall be used. 

 Infiltration Test 3-23-4 was conducted at approximately ± 5.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 298.0. One 
deep test pit was excavated at this location to a depth of 7.0 feet below existing 
grade. During excavation, groundwater was encountered at a depth of 
approximately 7.0 feet below existing grade.      

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, D.L. Howell & Associates, Inc., recommends the following infiltration rate for 
the soils underlying Test 3-23-4: an infiltration rate of 1.96 inches per hour shall be used. 

 Infiltration Test 3-22-5 was conducted at approximately ± 6.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 334.0. One 
deep test pit was excavated at this location to a depth of 8.0 feet below existing 
grade. No limiting conditions were encountered at the time of excavation.    

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, D.L. Howell & Associates, Inc., recommends the following infiltration rate for 
the soils underlying Test 3-22-5: an infiltration rate of 2.81 inches per hour shall be used. 

 Infiltration Test 3-22-6 was conducted at approximately ± 2.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 306.0. One 
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deep test pit was excavated at this location to a depth of 6.0 feet below existing 
grade. No limiting conditions were encountered at the time of excavation.    

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, D.L. Howell & Associates, Inc., recommends the following infiltration rate for 
the soils underlying Test 3-22-6: an infiltration rate of 2.93 inches per hour shall be used. 

 Infiltration Test 3-22-7 was conducted at approximately ± 2.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 336.0. One 
deep test pit was excavated at this location to a depth of 4.0 feet below existing 
grade. During excavation, rock was encountered at a depth of approximately 4.0 
feet below existing grade.   

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, D.L. Howell & Associates, Inc., recommends the following infiltration rate for 
the soils underlying Test 3-22-7: an infiltration rate of 0.88 inches per hour shall be used. 

 Infiltration Test 3-22-8 was conducted at approximately ± 2.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 314.0. One 
deep test pit was excavated at this location to a depth of 4.0 feet below existing 
grade. During excavation, rock was encountered at a depth of approximately 4.0 
feet below existing grade.   

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, D.L. Howell & Associates, Inc., recommends the following infiltration rate for 
the soils underlying Test 3-22-8: an infiltration rate of 0.43 inches per hour shall be used. 

Please reference plan drawings for exact locations and visual representation of infiltration 
tests and test pits.  Results of the hydraulic conductivity testing and soil horizon 
descriptions can be found in the enclosed attachments. 

Hydraulic Conductivity Calculation 

Coefficient of Permeability: K = [A/(F*D*t)] x ln (h1 / h2) 

Where:  K = permeability (inches per hour) 
A = cross sectional area of cased hole 
F = shape factor (2.75 constant of flat bottom) 
D = cased hole diameter 
t = time for head change from h1 to h2 
h1 = initial height of water column in casing 
h2 = final height of water column in casing 
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*Reference Soil Hydraulic Conductivity Analysis Form for infiltration testing data and
Soil Morphology Form for soil profile data.  



3868 DATE:

BY:

Westtown Township, Chester County, Pa.

Stormwater Infiltration Testing

SUNNY 62 °F

None

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

14.75 14.75 14.50 14.50 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

15.00 14.75 14.75 14.75 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

Kv =  Vertical Permeability 2.8062 (in/hour) 2.93319 (in/hour)

A = Cross-sectional area of cased hole 7.06858 (Sq.in.) 7.06858 (Sq.in.)

F = shape factor (2.75 constant for flat bottom) 2.75 (Units) 2.75 (Units)

D = cased hole diameter 3 (Inches) 3 (Inches)

t = time for head to change from h1 to h2 0.5 (hrs.) 0.5 (hrs.)

h1 = initial height of water column in casing 18 (Inches) 18 (Inches)

h2 = final height of water column in casing 3.50 (Inches) 3.25 (Inches)

WEATHER CONDITIONS: TEMPERATURE:

PRECIPITATION IN LAST 24 HOURS:

[ A/(F*D*t) ] * ln(h1/h2)

Test 3-22-5 72

Field Test Results

3/22/2021

LOCATION: DD

JOB NO.:

MUNICIPALITY:

1013 Shiloh Road

DESCRIPTION:

Stormwater Infiltration Testing &

Hydraulic Conductivity Calculations

Initial Water Level Depth (inches) 18

Drop(inches)

Hole # Depth (Inches)

Test 3-22-5 Results Test 3-22-6 Results

Time(min.) 30

Drop(inches) 15.25

Determination of Hydraulic Conductivity (Kv)

Kv =

Readings

Hole # Depth (Inches)

30

15.00

Initial Water Level Depth (inches) 18

Time(min.)

Pre-Soak

Test 3-22-6 24

Readings

Pre-Soak



3868 DATE:

BY:

Westtown Township, Chester County, Pa.

Stormwater Infiltration Testing

SUNNY 62 °F

None

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

7.25 7.25 7.25 7.25 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

4.00 4.00 4.00 4.00 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

Kv =  Vertical Permeability 0.8833 (in/hour) 0.43065 (in/hour)

A = Cross-sectional area of cased hole 7.06858 (Sq.in.) 7.06858 (Sq.in.)

F = shape factor (2.75 constant for flat bottom) 2.75 (Units) 2.75 (Units)

D = cased hole diameter 3 (Inches) 3 (Inches)

t = time for head to change from h1 to h2 0.5 (hrs.) 0.5 (hrs.)

h1 = initial height of water column in casing 18 (Inches) 18 (Inches)

h2 = final height of water column in casing 10.75 (Inches) 14.00 (Inches)

WEATHER CONDITIONS: TEMPERATURE:

PRECIPITATION IN LAST 24 HOURS:

[ A/(F*D*t) ] * ln(h1/h2)

Test 3-22-7 24

Field Test Results

3/22/2021

LOCATION: DD

JOB NO.:

MUNICIPALITY:

1013 Shiloh Road

DESCRIPTION:

Stormwater Infiltration Testing &

Hydraulic Conductivity Calculations

Initial Water Level Depth (inches) 18

Drop(inches)

Hole # Depth (Inches)

Test 3-22-7 Results Test 3-22-8 Results

Time(min.) 30

Drop(inches) 4.25

Determination of Hydraulic Conductivity (Kv)

Kv =

Readings

Hole # Depth (Inches)

30

7.25

Initial Water Level Depth (inches) 18

Time(min.)

Pre-Soak

Test 3-22-8 24

Readings

Pre-Soak



3868 DATE:

BY:

Westtown Township, Chester County, Pa.

Stormwater Infiltration Testing

SUNNY 64 °F

None

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

10.50 10.50 10.50 10.50 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

8.75 8.75 8.75 8.75 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

Kv =  Vertical Permeability 1.5002 (in/hour) 1.14082 (in/hour)

A = Cross-sectional area of cased hole 7.06858 (Sq.in.) 7.06858 (Sq.in.)

F = shape factor (2.75 constant for flat bottom) 2.75 (Units) 2.75 (Units)

D = cased hole diameter 3 (Inches) 3 (Inches)

t = time for head to change from h1 to h2 0.5 (hrs.) 0.5 (hrs.)

h1 = initial height of water column in casing 18 (Inches) 18 (Inches)

h2 = final height of water column in casing 7.50 (Inches) 9.25 (Inches)

WEATHER CONDITIONS: TEMPERATURE:

PRECIPITATION IN LAST 24 HOURS:

[ A/(F*D*t) ] * ln(h1/h2)

Test 3-23-1 60

Field Test Results

3/23/2021

LOCATION: DD

JOB NO.:

MUNICIPALITY:

1013 Shiloh Road

DESCRIPTION:

Stormwater Infiltration Testing &

Hydraulic Conductivity Calculations

Initial Water Level Depth (inches) 18

Drop(inches)

Hole # Depth (Inches)

Test 3-23-1 Results Test 3-23-2 Results

Time(min.) 30

Drop(inches) 10.50

Determination of Hydraulic Conductivity (Kv)

Kv =

Readings

Hole # Depth (Inches)

30

11.75

Initial Water Level Depth (inches) 18

Time(min.)

Pre-Soak

Test 3-23-2 48

Readings

Pre-Soak



3868 DATE:

BY:

Westtown Township, Chester County, Pa.

Stormwater Infiltration Testing

SUNNY 64 °F

None

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

11.25 11.25 11.25 11.25 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

12.25 12.25 12.25 12.25 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

Kv =  Vertical Permeability 1.68075 (in/hour) 1.95551 (in/hour)

A = Cross-sectional area of cased hole 7.06858 (Sq.in.) 7.06858 (Sq.in.)

F = shape factor (2.75 constant for flat bottom) 2.75 (Units) 2.75 (Units)

D = cased hole diameter 3 (Inches) 3 (Inches)

t = time for head to change from h1 to h2 0.5 (hrs.) 0.5 (hrs.)

h1 = initial height of water column in casing 18 (Inches) 18 (Inches)

h2 = final height of water column in casing 6.75 (Inches) 5.75 (Inches)

WEATHER CONDITIONS: TEMPERATURE:

PRECIPITATION IN LAST 24 HOURS:

[ A/(F*D*t) ] * ln(h1/h2)

Test 3-23-3 42

Field Test Results

3/23/2021

LOCATION: DD

JOB NO.:

MUNICIPALITY:

1013 Shiloh Road

DESCRIPTION:

Stormwater Infiltration Testing &

Hydraulic Conductivity Calculations

Initial Water Level Depth (inches) 18

Drop(inches)

Hole # Depth (Inches)

Test 3-23-3 Results Test 3-23-4 Results

Time(min.) 30

Drop(inches) 12.25

Determination of Hydraulic Conductivity (Kv)

Kv =

Readings

Hole # Depth (Inches)

30

11.75

Initial Water Level Depth (inches) 18

Time(min.)

Pre-Soak

Test 3-23-4 60

Readings

Pre-Soak



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 11 A W 0 GRAN

11 46 A W 0 MA

46 84 0 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3868 DWDPIT NUMBER:

Depth Boundary
Color

TP 3-23-1 DLH NUMBER:

3/23/2021

Texture NOTES

PA

WESTTOWN TOWNSHIP

STOKES ESTATE

Consistence

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

CHESTER

10 YR 4/2

10 YR 5/6

VAR SANDY SILT

LIMITING CONDITION: Rock Excessively Drained             Somewhat Poorly Drained

C

KEYSTONE CUSTOM HOMES

1013 SHILOH ROAD

SILT LOAM

%CFs
REDOX

Horizon Structure

Soil Drainage Class:

SILTY CLAY

LANDSCAPE POSITION:

WEATHER:

SLOPE:

COVER:

Type:      Water      Rock      Mottling

Depth: ~84"

Soil Scientist Signature: 

Well Drained                        Poorly Drained

Moderately Well Drained       Very Poorly Drained

FRI

FIRM

LO

COMMENTS: This Deep Test Pit was conducted at Test 3-23-1. During excavation, rock was encountered at a depth of approximately 84 inches below existing 

grade.

SOIL TYPE:

Soil Morphology Form

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 

64° Sunny

Meadow

Excavator

84"

SW

METHOD:

EXCAVATION DEPTH:



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 9 A W 0 GRAN

9 35 A IR 0 MA

35 72 0 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/23/2021 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-23-2 DLH NUMBER: 3868 DWD

STOKES ESTATE 1013 SHILOH ROAD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

FIRM

VAR SANDY SILT FRI

NOTES
C

10 YR 4/2 SILT LOAM FRI

10 YR 5/6 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-23-2.  No limiting conditions were identified at the time of excavation.

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

LIMITING CONDITION: Excessively Drained             Somewhat Poorly Drained

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: +72" Moderately Well Drained       Very Poorly Drained

WEATHER: 64° Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 72"

COVER: Meadow LANDSCAPE POSITION: S

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 11 A W 0 GRAN

11 47 A W 0 MA

47 66 <20 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/23/2021 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-23-3 DLH NUMBER: 3868 DWD

STOKES ESTATE 1013 SHILOH ROAD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

FIRM

10 YR 3/4 STONY SILT LO

NOTES
C

10 YR 4/2 SILT LOAM FRI

10 YR 5/6 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-23-1. During excavation, rock was encountered at a depth of approximately 66 inches below existing 

grade.

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

LIMITING CONDITION: Rock Excessively Drained             Somewhat Poorly Drained

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: ~66" Moderately Well Drained       Very Poorly Drained

WEATHER: 64° Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 66"

COVER: Meadow LANDSCAPE POSITION: S

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 8 A W 0 GRAN

8 31 A W 0 MA

31 47 G W 0 MA

47 84 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/23/2021 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-23-4 DLH NUMBER: 3868 DWD

STOKES ESTATE 1013 SHILOH ROAD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

FIRM

10 YR 6/4 SILT LOAM FRI

NOTES
C

10 YR 4/2 SILT LOAM FRI

10 YR 4/4 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-23-4. During excavation, groundwater was encountered at a depth of approximately 84 inches below 

existing grade.

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

VAR SANDY SILT LO

LIMITING CONDITION: Groundwater Excessively Drained             Somewhat Poorly Drained

Type:      Water  Rock      Mottling Well Drained                        Poorly Drained

Depth: ~84" Moderately Well Drained       Very Poorly Drained

WEATHER: 64° Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 84"

COVER: Meadow LANDSCAPE POSITION: S

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 5 A W 0 SBK

5 50 A W 0 MA

50 96 0 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/22/2021 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-22-1 DLH NUMBER: 3868 DWD

STOKES ESTATE 1013 SHILOH ROAD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

FIRM

VAR SILT LOAM FRI

NOTES
C

10 YR 4/2 SILT LOAM FRI

7.5 YR 4/3 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-22-5.  No limiting conditions were identified at the time of excavation.

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

LIMITING CONDITION: Excessively Drained             Somewhat Poorly Drained

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: +96" Moderately Well Drained       Very Poorly Drained

WEATHER: 62° Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 96"

COVER: Meadow LANDSCAPE POSITION: SW

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 7 A W 0 MA

7 35 A W 0 MA

35 72 0 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/22/2021 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-22-6 DLH NUMBER: 3868 DWD

STOKES ESTATE 1013 SHILOH ROAD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

FIRM

VAR SANDY SILT FRI

NOTES
C

10 YR 4/2 SILT LOAM FRI

10 YR 4/3 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-22-6. No limiting conditions were identified at the time of excavation.

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

LIMITING CONDITION: Rock Excessively Drained             Somewhat Poorly Drained

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: ~84" Moderately Well Drained       Very Poorly Drained

WEATHER: 62° Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 84"

COVER: Meadow LANDSCAPE POSITION: SW

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 4 A W 0 GRAN

4 48 <20 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/22/2021 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-22-7 DLH NUMBER: 3868 DWD

STOKES ESTATE 1013 SHILOH ROAD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

FRI

NOTES
C

10 YR 4/2 SILT LOAM FRI

10 YR 5/4 STONY SILT

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-22-7. During excavation, rock was encountered at a depth of approximately 48 inches below existing 

grade.

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

LIMITING CONDITION: Rock Excessively Drained             Somewhat Poorly Drained

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: ~48" Moderately Well Drained       Very Poorly Drained

WEATHER: 62° Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 48"

COVER: Meadow LANDSCAPE POSITION: NE

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 3 A W 0 GRAN

3 11 A W 0 MA

11 31 G W 0 MA

31 48 <20 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/22/2021 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-22-8 DLH NUMBER: 3868 DWD

STOKES ESTATE 1013 SHILOH ROAD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

FRI

10 YR 5/6 SILTY CLAY FRI

NOTES
C

10 YR 3/1 SILT LOAM FRI

2.5 Y 5/3 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-22-8. During excavation, rock was encountered at a depth of approximately 48 inches below existing 

grade.

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

10 YR 4/4 STONY SILT FRI

LIMITING CONDITION: Rock Excessively Drained             Somewhat Poorly Drained

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: ~48" Moderately Well Drained       Very Poorly Drained

WEATHER: 62° Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 48"

COVER: Woodlands LANDSCAPE POSITION: NE

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 
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Stormwater Infiltration Test Report 
1007, 1011, 1013 Shiloh Road 

Westtown Township 
 Chester County 

On Wednesday-Thursday, February 1-2, 2023, Howell Engineering preformed hydraulic 
conductivity tests for the proposed stormwater management areas for the properties 
located at 1107, 1011, and 1013 Shiloh Road in Westtown Township, Chester County.  
The purpose of the hydraulic conductivity testing was to determine site suitability for the 
proposed stormwater infiltration area associated with proposed improvements at the site 
(see development plan). 

Testing was conducted in general accordance with the Pennsylvania Department of 
Environmental Protection (PADEP)’s Pennsylvania Stormwater Best Management 
Practices Manual specifications, in a cased, sealed, borehole utilizing the falling head 
method designed to measure the vertical hydraulic conductivity of the soil. An 
approximate five-inch diameter borehole was hand dug to the depth of the proposed 
bottom elevation of the infiltration structure and a 3-inch diameter PVC casing was 
installed.  A mixture of bentonite and soil was placed around the annulus of the casing 
and packed to seal the casing in place.  The casing was presoaked immediately prior to 
the start of the test to simulate field saturated conditions.  A measured amount of water 
was poured into the sealed casing to begin the 30-minute presoak.  After the final 30-
minute presoaking period, the water in the casing was adjusted to a known depth and 
consecutively re-adjusted after each reading and the drop of the water column is 
measured.  The test continued until the readings became stabilized or for a maximum of 
eight readings.  A stabilized rate of drop means a difference of ¼ inch or less of drop 
between the highest and lowest readings of four consecutive readings. 

On lot 1007 Shiloh Road (Obrien property), one hydraulic conductivity test was 
conducted within the proposed infiltration area at the elevation associated with the 
proposed bottom of the infiltration structure. One deep test pit was excavated at this 
infiltration test to identify limiting conditions such as mottling, depth of bedrock, and 
depth of groundwater. Testing was to be conducted within the footprint of the proposed 
infiltration structure.    

 Infiltration Test 2-1-1 was conducted at approximately ± 6.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 336.50. One 
deep test pit was excavated at this location to a depth of 9.0 feet below existing 
grade. During excavation, redoximorphic features were identified between 6-54 
inches below existing grade.  It is the opinion of Howell Engineering the 
observed redox was a result of variable permeability within that specific soil 
horizon and not an indication of a seasonably high water table.   
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Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, Howell Engineering recommends the following infiltration rate for the soils 
underlying Test 2-1-1: an infiltration rate of 0.15 inches per hour shall be used. 

On lot 1011 Shiloh Road (Galilea property), one hydraulic conductivity test was 
conducted within the proposed infiltration area at the elevation associated with the 
proposed bottom of the infiltration structure. One deep test pit was excavated at this 
infiltration test to identify limiting conditions such as mottling, depth of bedrock, and 
depth of groundwater. Testing was to be conducted within the footprint of the proposed 
infiltration structure.    

 Infiltration Test 2-2-1 was conducted at approximately ± 4.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 332.2. One 
deep test pit was excavated at this location to a depth of 76 inches below existing 
grade. During excavation, groundwater was encountered at a depth of 
approximately 76 inches below existing grade.   

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, Howell Engineering recommends the following infiltration rate for the soils 
underlying Test 2-2-1: an infiltration rate of 0.20 inches per hour shall be used. 

 A second infiltration test (2-2-2) was proposed on this property. During 
excavation, groundwater was encountered at a depth of approximately 26 inches 
below existing grade.  AS a result of the groundwater encountered, no infiltration 
testing was conducted at this location. 

On lot 1013 Shiloh Road (Stokes property), one hydraulic conductivity test was 
conducted within the proposed infiltration area at the elevation associated with the 
proposed bottom of the infiltration structure. One deep test pit was excavated at this 
infiltration test to identify limiting conditions such as mottling, depth of bedrock, and 
depth of groundwater. Testing was to be conducted within the footprint of the proposed 
infiltration structure.    

 Infiltration Test 2-2-3 was conducted at approximately ± 7.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 336.0. One 
deep test pit was excavated at this location to a depth of 9.0 feet below existing 
grade. No limiting conditions were identified at the time of excavation.   

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, Howell Engineering recommends the following infiltration rate for the soils 
underlying Test 2-2-3: an infiltration rate of 0.77 inches per hour shall be used. 



Keystone Custom homes Infiltration Test Report 
1007, 1011, 1013 Shiloh Road Page 4 February 1-2, 2023 
Westtown Township 
Chester County 

Please reference plan drawings for exact locations and visual representation of infiltration 
tests and test pits.  Results of the hydraulic conductivity testing and soil horizon 
descriptions can be found in the enclosed attachments. 

Hydraulic Conductivity Calculation 

Coefficient of Permeability: K = [A/(F*D*t)] x ln (h1 / h2) 

Where:  K = permeability (inches per hour) 
A = cross sectional area of cased hole 
F = shape factor (2.75 constant of flat bottom) 
D = cased hole diameter 
t = time for head change from h1 to h2 
h1 = initial height of water column in casing 
h2 = final height of water column in casing 

*Reference Soil Hydraulic Conductivity Analysis Form for infiltration testing data and
Soil Morphology Form for soil profile data.  



3868 DATE:

BY:

Westtown Township, Chester County, Pa.

Stormwater Infiltration Testing

SUNNY 43 °F

None

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

2.00 2.00 2.00 2.00 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

6.50 6.50 6.50 6.50 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

Kv =  Vertical Permeability 0.201833 (in/hour) 0.767733 (in/hour)

A = Cross-sectional area of cased hole 7.068583 (Sq.in.) 7.068583 (Sq.in.)

F = shape factor (2.75 constant for flat bottom) 2.75 (Units) 2.75 (Units)

D = cased hole diameter 3 (Inches) 3 (Inches)

t = time for head to change from h1 to h2 0.5 (hrs.) 0.5 (hrs.)

h1 = initial height of water column in casing 18 (Inches) 18 (Inches)

h2 = final height of water column in casing 16.00 (Inches) 11.50 (Inches)

8.75

Test 2-2-3 84

Initial Water Level Depth (inches) 18

48

Time(min.)

Pre-SoakDepth (Inches)

30

2.50

Readings

Pre-Soak

Readings

Hole # Depth (Inches)

MUNICIPALITY:

Kv = [ A/F*D*t ] * ln(h1/h2)

Detemination of Hydraulic Conductivity (Kv)

Initial Water Level Depth (inches) 18

DESCRIPTION:

Hole #

Drop(inches)

Test 2-2-1

Field Test Results

2/2/2023

LOCATION: DWD

Stormwater Infiltration Testing &

Hydraulic Conductivity Calculations
JOB NO.:

1011-1013 Shiloh Road

Test 2-2-1 Results Test 2-2-3 Results

Time(min.) 30

WEATHER CONDITIONS: TEMPERATURE:

PRECIPITATION IN LAST 24 HOURS:

Drop(inches)



3868 DATE:

BY:

Westtown Township, Chester County, Pa.

Stormwater Infiltration Testing

SUNNY 41 °F

None

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

1.50 1.50 1.50 1.50 n/a n/a n/a n/a

18 18 18 18 18 18 n/a n/a

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

n/a n/a n/a n/a n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

Kv =  Vertical Permeability 0.1491 (in/hour) (in/hour)

A = Cross-sectional area of cased hole 7.06858 (Sq.in.) 7.0686 (Sq.in.)

F = shape factor (2.75 constant for flat bottom) 2.75 (Units) 2.75 (Units)

D = cased hole diameter 3 (Inches) 3 (Inches)

t = time for head to change from h1 to h2 0.5 (hrs.) 0.5 (hrs.)

h1 = initial height of water column in casing 18 (Inches) 18 (Inches)

h2 = final height of water column in casing 16.50 (Inches) (Inches)

0.15 (in./hr)Test Permeability

Test 

Initial Water Level Depth (inches) 18

72

Time(min.)

Pre-SoakDepth (Inches)

30

1.50

Readings

Pre-Soak

Readings

Hole # Depth (Inches)

MUNICIPALITY:

Kv = [ A/F*D*t ] * ln(h1/h2)

Detemination of Hydraulic Conductivity (Kv)

Initial Water Level Depth (inches) 18

DESCRIPTION:

Hole #

Drop(inches)

Test 2-1-1

Field Test Results

2/1/2023

LOCATION: DWD

Stormwater Infiltration Testing &

Hydraulic Conductivity Calculations
JOB NO.:

1007 Shiloh Road

Test 2-1-1 Results Test  Results

Time(min.) 30

WEATHER CONDITIONS: TEMPERATURE:

PRECIPITATION IN LAST 24 HOURS:

Drop(inches)



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 6 G S 0 GRAN

6 54 A W 0 MA

54 88 A W <20 GRAN

88 108 0 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

Soil Morphology Form

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 

41° Mostly Sunny

Lawn

Excavator

108"

N

METHOD:

EXCAVATION DEPTH:

LANDSCAPE POSITION:

WEATHER:

SLOPE:

COVER:

Type:      Water      Rock      Mottling

Depth: +108"

Soil Scientist Signature: 

Well Drained                        Poorly Drained

Moderately Well Drained       Very Poorly Drained

FRI

VFIRM

FIRM

LO

COMMENTS: This Deep Test Pit was conducted at Test 2-1-1. Redoximorphic (redox) features were encountered from approximately 6-54 inches below 

existing grade.  

SOIL TYPE:

KEYSTONE CUSTOM HOMES

1007 SHILOH RD

SILT LOAM

%CFs
REDOX

Horizon Structure

Soil Drainage Class:

SILTY CLAY

10 YR 4/2

10 YR 6/4

10 YR 4/3

10 YR 5/4

STONY SILT

SILT LOAM

LIMITING CONDITION: Excessively Drained             Somewhat Poorly Drained

C

3868 DWDPIT NUMBER:

Depth Boundary
Color

TP 2-1-1 JOB NUMBER:

2/1/2023

Texture NOTES

PA

WESTTOWN TOWNSHIP

N/A

Consistence

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

CHESTER



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 6 G S 0 GRAN

6 20 A W 0 MA

20 48 A W 0 MA

48 76 0 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

COVER: Lawn LANDSCAPE POSITION: E

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 

WEATHER: 43° Mostly Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 76"

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: ~76" Moderately Well Drained       Very Poorly Drained

FRI

LIMITING CONDITION: Groundwater Excessively Drained             Somewhat Poorly Drained

C

10 YR 4/2 SILT LOAM FRI

10 YR 4/4 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 2-2-1. Groundwater was encountered at approximately 76 inches below existing grade.  

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

10 YR 5/1 SANDY SILT

Depth Boundary

FRI

2.5 Y 6/4 SILTY CLAY FIRM

NOTES

2/2/2023 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 2-2-1 JOB NUMBER: 3868 DWD

N/A 1011 SHILOH RD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 7 G S 0 GRAN

7 35 A W 0 MA

35 108 0 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

COVER: Lawn LANDSCAPE POSITION: W

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 

WEATHER: 43° Mostly Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 108"

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: +108" Moderately Well Drained       Very Poorly Drained

LIMITING CONDITION: Excessively Drained             Somewhat Poorly Drained

C

10 YR 4/3 SILT LOAM FRI

10 YR 5/4 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 2-2-3. No limiting conditions were identified at the time of excavation.

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

Depth Boundary

FRI

VAR SANDY SILT FRI

NOTES

2/2/2023 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 2-2-3 JOB NUMBER: 3868 DWD

N/A 1013 SHILOH RD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
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Howell Engineering 
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Stormwater Infiltration Test Report 
1007 & 1011 Shiloh Road 

Westtown Township 
 Chester County 

On Wednesday-Thursday, March 8-9, 2023, Howell Engineering preformed hydraulic 
conductivity tests for the proposed stormwater management areas for the properties 
located at 1007 and 1011 Shiloh Road in Westtown Township, Chester County.  The 
purpose of the hydraulic conductivity testing was to determine site suitability for the 
proposed stormwater infiltration area associated with proposed improvements at the site 
(see development plan). 

Testing was conducted in general accordance with the Pennsylvania Department of 
Environmental Protection (PADEP)’s Pennsylvania Stormwater Best Management 
Practices Manual specifications, in a cased, sealed, borehole utilizing the falling head 
method designed to measure the vertical hydraulic conductivity of the soil. An 
approximate five-inch diameter borehole was hand dug to the depth of the proposed 
bottom elevation of the infiltration structure and a 3-inch diameter PVC casing was 
installed.  A mixture of bentonite and soil was placed around the annulus of the casing 
and packed to seal the casing in place.  The casing was presoaked immediately prior to 
the start of the test to simulate field saturated conditions.  A measured amount of water 
was poured into the sealed casing to begin the 30-minute presoak.  After the final 30-
minute presoaking period, the water in the casing was adjusted to a known depth and 
consecutively re-adjusted after each reading and the drop of the water column is 
measured.  The test continued until the readings became stabilized or for a maximum of 
eight readings.  A stabilized rate of drop means a difference of ¼ inch or less of drop 
between the highest and lowest readings of four consecutive readings. 

On lot 1007 Shiloh Road (Obrien property), two hydraulic conductivity tests were 
conducted within the proposed infiltration areas at the elevations associated with the 
proposed bottom of the infiltration structures. One deep test pit was excavated at each 
infiltration test to identify limiting conditions such as mottling, depth of bedrock, and 
depth of groundwater. Testing was to be conducted within the footprint of the proposed 
infiltration structure.    

 Infiltration Test 3-9-1 was conducted at approximately ± 3.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 377.0. One 
deep test pit was excavated at this location to a depth of 5.0 feet below existing 
grade. During excavation, rock was encountered at a depth of approximately 61 
inches below existing grade.   
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Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, Howell Engineering recommends the following infiltration rate for the soils 
underlying Test 3-9-1: an infiltration rate of 0.175 inches per hour shall be used. 

 Infiltration Test 3-9-2 was conducted at approximately ± 8.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 342.0. One 
deep test pit was excavated at this location to a depth of 10.0 feet below existing 
grade. No limiting conditions were identified at the time of excavation.   

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, Howell Engineering recommends the following infiltration rate for the soils 
underlying Test 3-9-2: an infiltration rate of 2.376 inches per hour shall be used. 

On lot 1011 Shiloh Road (Galilea property), three hydraulic conductivity tests were 
conducted within the proposed infiltration areas at the elevations associated with the 
proposed bottom of the infiltration structures. One deep test pit was excavated at each 
infiltration test to identify limiting conditions such as mottling, depth of bedrock, and 
depth of groundwater. Testing was to be conducted within the footprint of the proposed 
infiltration structures.    

 Infiltration Test 3-8-1 was conducted at approximately ± 8.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 364.0. One 
deep test pit was excavated at this location to a depth of 10.0 feet below existing 
grade. No limiting conditions were identified at the time of excavation.   

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, Howell Engineering recommends the following infiltration rate for the soils 
underlying Test 3-8-1: an infiltration rate of 4.855 inches per hour shall be used. 

 Infiltration Test 3-8-2 was conducted at approximately ± 4.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 362.0. One 
deep test pit was excavated at this location to a depth of 6.0 feet below existing 
grade. No limiting conditions were identified at the time of excavation.   

Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, Howell Engineering recommends the following infiltration rate for the soils 
underlying Test 3-8-2: an infiltration rate of 0.284 inches per hour shall be used. 

 Infiltration Test 3-8-3 was conducted at approximately ± 4.0 feet below existing 
grade, which corresponds to an approximate infiltration elevation of 357.0. One 
deep test pit was excavated at this location to a depth of 6.0 feet below existing 
grade. During excavation, redoximorphic features were identified from 
approximately 41-72 inches below existing grade.
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Based on the hydraulic conductivity testing located within the footprint of the infiltration 
structure, Howell Engineering recommends the following infiltration rate for the soils 
underlying Test 3-8-3: an infiltration rate of 0.123 inches per hour shall be used. 

Please reference plan drawings for exact locations and visual representation of infiltration 
tests and test pits.  Results of the hydraulic conductivity testing and soil horizon 
descriptions can be found in the enclosed attachments. 

Hydraulic Conductivity Calculation 

Coefficient of Permeability: K = [A/(F*D*t)] x ln (h1 / h2) 

Where:  K = permeability (inches per hour) 
A = cross sectional area of cased hole 
F = shape factor (2.75 constant of flat bottom) 
D = cased hole diameter 
t = time for head change from h1 to h2 
h1 = initial height of water column in casing 
h2 = final height of water column in casing 

*Reference Soil Hydraulic Conductivity Analysis Form for infiltration testing data and
Soil Morphology Form for soil profile data.  



3868 DATE:

BY:

Westtown Township, Chester County, Pa.

Stormwater Infiltration Testing

SUNNY 48 °F

None

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

2.00 1.75 1.75 1.75 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

13.50 13.50 13.50 13.50 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

Kv =  Vertical Permeability 0.17526 (in/hour) 2.375548 (in/hour)

A = Cross-sectional area of cased hole 7.06858 (Sq.in.) 7.068583 (Sq.in.)

F = shape factor (2.75 constant for flat bottom) 2.75 (Units) 2.75 (Units)

D = cased hole diameter 3 (Inches) 3 (Inches)

t = time for head to change from h1 to h2 0.5 (hrs.) 0.5 (hrs.)

h1 = initial height of water column in casing 18 (Inches) 18 (Inches)

h2 = final height of water column in casing 16.25 (Inches) 4.50 (Inches)

13.50

Test 3-9-2 96

Initial Water Level Depth (inches) 18

36

Time(min.)

Pre-SoakDepth (Inches)

30

2.50

Readings

Pre-Soak

Readings

Hole # Depth (Inches)

MUNICIPALITY:

Kv = [ A/F*D*t ] * ln(h1/h2)

Detemination of Hydraulic Conductivity (Kv)

Initial Water Level Depth (inches) 18

DESCRIPTION:

Hole #

Drop(inches)

Test 3-9-1

Field Test Results

3/9/2023

LOCATION: DWD

Stormwater Infiltration Testing &

Hydraulic Conductivity Calculations
JOB NO.:

1007 Shiloh Road

Test 3-9-1 Results Test 3-9-2 Results

Time(min.) 30

WEATHER CONDITIONS: TEMPERATURE:

PRECIPITATION IN LAST 24 HOURS:

Drop(inches)



3868 DATE:

BY:

Westtown Township, Chester County, Pa.

Stormwater Infiltration Testing

Mostly Sunny 48 °F

None

1st 2nd 3rd 4th 5th 6th 7th 8th

10 10 10 10 10 10 10 10

11.50 11.00 11.00 11.00 11.00 n/a n/a n/a

18 18 18 18 18 n/a n/a n/a

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

3.00 2.75 2.75 2.75 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

1st 2nd 3rd 4th 5th 6th 7th 8th

30 30 30 30 30 30 30 30

1.50 1.25 1.25 1.25 n/a n/a n/a n/a

18 18 18 18 n/a n/a n/a n/a

Kv =  Vertical Permeability 4.85528 (in/hour) 0.2841 (in/hour) 0.12333 (in/hour)

A = Cross-sectional area of cased hole 7.06858 (Sq.in.) 7.06858 (Sq.in.) 7.06858 (Sq.in.)

F = shape factor (2.75 constant for flat bottom) 2.75 (Units) 2.75 (Units) 2.75 (Units)

D = cased hole diameter 3 (Inches) 3 (Inches) 3 (Inches)

t = time for head to change from h1 to h2 0.16667 (hrs.) 0.5 (hrs.) 0.5 (hrs.)

h1 = initial height of water column in casing 18 (Inches) 18 (Inches) 18 (Inches)

h2 = final height of water column in casing 7.00 (Inches) 15.25 (Inches) 16.75 (Inches)

Test 3-8-3 Results

Pre-Soak

30

18.00

Test 3-8-1 Results Test 3-8-2 Results

Determination of Hydraulic Conductivity (Kv)

Kv =

Time(min.)

Readings

Pre-Soak

Stormwater Infiltration Testing &

Hydraulic Conductivity Calculations

Field Test Results

3/8/2023

LOCATION: DWD

JOB NO.:

MUNICIPALITY:

1011 Shiloh Road

DESCRIPTION:

WEATHER CONDITIONS: TEMPERATURE:

PRECIPITATION IN LAST 24 HOURS:

[ A/(F*D*t) ] * ln(h1/h2)

Initial Water Level Depth (inches) 18

Drop(inches)

Hole # Depth (Inches)

Test 3-8-1 96

Drop(inches) 3.50

Initial Water Level Depth (inches) 18

Time(min.) 30

Test 3-8-2 48

Readings

Hole # Depth (Inches) Pre-Soak

Readings

Hole # Depth (Inches)

Test 3-8-3 48

Time(min.) 30

Drop(inches) 1.50

Initial Water Level Depth (inches) 18



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 10 A W 0 GRAN

10 37 A W 0 MA

37 61 <20 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/9/2023 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-9-1 JOB NUMBER: 3868 DWD

N/A 1007 SHILOH RD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

VFIRM

7.5 YR 4/6 STONY SILT FRI

NOTES
C

10 YR 4/2 SILT LOAM FRI

7.5 YR 4/4 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-9-1. During excavation, rock was encountered at a depth of approximately 61 inches below existing 

grade.  

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

LIMITING CONDITION: Rock Excessively Drained             Somewhat Poorly Drained

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: approx. 61" Moderately Well Drained       Very Poorly Drained

WEATHER: 48° Mostly Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 61"

COVER: Lawn LANDSCAPE POSITION: N

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 6 A W 0 SBK

6 24 G S 0 MA

24 57 G S 0 GRAN

57 120 0 GRAN some large rock

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/9/2023 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-9-2 JOB NUMBER: 3868 DWD

N/A 1007 SHILOH RD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

FRI

10 YR 4/3 SILT LOAM FRI

NOTES
C

10 YR 4/2 SILT LOAM FRI

10 YR 4/6 SILT LOAM

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-9-2. No limiting conditions were identified at the time of excavation. 

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

VAR SANDY SILT LO

LIMITING CONDITION: Excessively Drained             Somewhat Poorly Drained

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: +120" Moderately Well Drained       Very Poorly Drained

WEATHER: 48° Mostly Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 120"

COVER: Lawn LANDSCAPE POSITION: E

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 4 A W 0 SBK

4 33 G S 0 MA

33 59 A C 0 MA

59 120 0 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/8/2023 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-8-1 JOB NUMBER: 3868 DWD

N/A 1011 SHILOH RD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

FRI

VAR SILTY CLAY FRI

NOTES
C

10 YR 4/2 SILT LOAM FIRM

7.5 YR 4/4 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-8-1. No limiting conditions were identified at the time of excavation. 

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

VAR SANDY SILT LO

LIMITING CONDITION: Excessively Drained             Somewhat Poorly Drained

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: +120" Moderately Well Drained       Very Poorly Drained

WEATHER: 48° Mostly Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 120"

COVER: Pasture LANDSCAPE POSITION: N

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 7 A W 0 SBK

7 45 G S 0 MA

45 72 0 GRAN

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/8/2023 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-8-2 JOB NUMBER: 3868 DWD

N/A 1011 SHILOH RD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

VFIRM

10 YR 3/3 SILT LOAM FRI

NOTES
C

10 YR 5/2 SILT LOAM FIRM

10 YR 5/8 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-8-2. No limiting conditions were identified at the time of excavation. 

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

LIMITING CONDITION: Excessively Drained             Somewhat Poorly Drained

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: +72" Moderately Well Drained       Very Poorly Drained

WEATHER: 48° Mostly Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 72"

COVER: Pasture LANDSCAPE POSITION: N

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 



INVESTIGATOR:

DATE: STATE: COUNTY:

MUNICIPALITY: CLIENT:

SUBDIVISION: SITE LOCATION:

Upper Lower Distrnct Topo A S

0 13 A W 0 MA

13 41 G S 0 MA

41 72 0 f c MA

1250 Wrights Lane P: (610) 918-9002   
West Chester, PA 19380 F: (610) 918-9003

3/8/2023 PA CHESTER

WESTTOWN TOWNSHIP KEYSTONE CUSTOM HOMES

Soil Morphology Form

PIT NUMBER: TP 3-8-3 JOB NUMBER: 3868 DWD

N/A 1011 SHILOH RD

MORPHOLOGIC DETERMINATION:           SEWAGE            STORMWATER           SHWT SOILS

Horizon
Depth Boundary

FIRM

10 YR 6/4 SILTY CLAY d FIRM

NOTES
C

10 YR 4/2 SILT LOAM FRI

10 YR 5/6 SILTY CLAY

Color Texture %CFs
REDOX

Structure Consistence

COMMENTS: This Deep Test Pit was conducted at Test 3-8-3. During excavation, redoximorphic features were identified at approximatley 41-72 inches below 

exiting grade.

SOIL TYPE: Soil Drainage Class: Soil Scientist Signature: 

LIMITING CONDITION: Redox Excessively Drained             Somewhat Poorly Drained

Type:      Water      Rock      Mottling Well Drained                        Poorly Drained

Depth: approx 41-72" Moderately Well Drained       Very Poorly Drained

WEATHER: 48° Mostly Sunny METHOD: Excavator

SLOPE: EXCAVATION DEPTH: 72"

COVER: Pasture LANDSCAPE POSITION: SE

REDOX – Redoxymorphic features (Drainage Mottling) A/S/C – Abundance/Size/Contrast

Roots/Pores – f – few, c – common, m – many / f – fine, m – medium, c – coarse 
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