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Map Scale: 1:33,300 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:20,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 18N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Onondaga County, New York
Survey Area Data:  Version 5, Feb 18, 2010

Date(s) aerial images were photographed:  7/16/2006; 7/7/2006

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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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Onondaga County, New York

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CaC Camillus silt loam, 6 to 12 percent slopes B 6.3 0.6%

CaC2 Camillus silt loam, 6 to 12 percent slopes,
eroded

B 2.3 0.2%

CaD2 Camillus silt loam, 12 to 18 percent
slopes eroded

B 0.3 0.0%

CBE Camillus and Lairdsville channery soils,
steep

B 5.7 0.6%

CfB Cazenovia silt loam, 2 to 8 percent
slopes

B 8.6 0.8%

CfC Cazenovia silt loam, 8 to 15 percent
slopes

B 13.3 1.3%

CFL Cut and fill land A/D 110.3 10.8%

CgD Cazenovia soils, 15 to 25 percent slopes B 7.6 0.7%

ChA Collamer silt loam, 0 to 2 percent slopes C 16.0 1.6%

ChB Collamer silt loam, 2 to 6 percent slopes C 10.4 1.0%

Ed Edwards muck B/D 6.1 0.6%

GaB Galen very fine sandy loam, 2 to 6
percent slopes

B 20.2 2.0%

HlB Hilton loam, 3 to 8 percent slopes B 1.7 0.2%

HTE Honeoye, Lansing, and Ontario soils,
steep

B 10.9 1.1%

LaB Lairdsville silt loam, 2 to 6 percent slopes D 13.4 1.3%

LbC2 Lairdsville silty clay loam, 6 to 12 percent
slopes, eroded

D 22.0 2.2%

Lk Lakemont silty clay loam D 1.7 0.2%

LvB Lockport and Brockport silty clay loams,
0 to 6 percent slopes

D 57.1 5.6%

Ma Made land, chemical waste D 389.9 38.3%

NgA Niagara silt loam, 0 to 4 percent slopes C 21.9 2.1%

OdA Odessa silty clay loam, 0 to 2 percent
slopes

D 12.6 1.2%

OdB Odessa silty clay loam, 2 to 6 percent
slopes

D 3.7 0.4%

OgB Ontario loam, 2 to 8 percent slopes B 7.6 0.7%

OnC Ontario gravelly loam, 8 to 15 percent
slopes

B 7.0 0.7%

PG Gravel pits 188.1 18.5%

PgA Palmyra gravelly loam, 0 to 3 percent
slopes

B 1.1 0.1%

SA Saprists and Fluvaquents, ponded A/D 0.6 0.1%
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Hydrologic Soil Group— Summary by Map Unit — Onondaga County, New York

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Ub Urban land 39.6 3.9%

W Water 3.5 0.3%

WaB Wampsville gravelly silt loam, 3 to 8
percent slopes

B 0.5 0.0%

Wn Wayland silt loam C/D 29.3 2.9%

Totals for Area of Interest 1,019.2 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Lower
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Map Scale: 1:33,300 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:20,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 18N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Onondaga County, New York
Survey Area Data:  Version 5, Feb 18, 2010

Date(s) aerial images were photographed:  7/16/2006; 7/7/2006

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

Onondaga County, New York (NY067)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CaC Camillus silt loam, 6 to 12 percent slopes 6.3 0.6%

CaC2 Camillus silt loam, 6 to 12 percent slopes, eroded 2.3 0.2%

CaD2 Camillus silt loam, 12 to 18 percent slopes
eroded

0.3 0.0%

CBE Camillus and Lairdsville channery soils, steep 5.7 0.6%

CfB Cazenovia silt loam, 2 to 8 percent slopes 8.6 0.8%

CfC Cazenovia silt loam, 8 to 15 percent slopes 13.3 1.3%

CFL Cut and fill land 110.3 10.8%

CgD Cazenovia soils, 15 to 25 percent slopes 7.6 0.7%

ChA Collamer silt loam, 0 to 2 percent slopes 16.0 1.6%

ChB Collamer silt loam, 2 to 6 percent slopes 10.4 1.0%

Ed Edwards muck 6.1 0.6%

GaB Galen very fine sandy loam, 2 to 6 percent slopes 20.2 2.0%

HlB Hilton loam, 3 to 8 percent slopes 1.7 0.2%

HTE Honeoye, Lansing, and Ontario soils, steep 10.9 1.1%

LaB Lairdsville silt loam, 2 to 6 percent slopes 13.4 1.3%

LbC2 Lairdsville silty clay loam, 6 to 12 percent slopes,
eroded

22.0 2.2%

Lk Lakemont silty clay loam 1.7 0.2%

LvB Lockport and Brockport silty clay loams, 0 to 6
percent slopes

57.1 5.6%

Ma Made land, chemical waste 389.9 38.3%

NgA Niagara silt loam, 0 to 4 percent slopes 21.9 2.1%

OdA Odessa silty clay loam, 0 to 2 percent slopes 12.6 1.2%

OdB Odessa silty clay loam, 2 to 6 percent slopes 3.7 0.4%

OgB Ontario loam, 2 to 8 percent slopes 7.6 0.7%

OnC Ontario gravelly loam, 8 to 15 percent slopes 7.0 0.7%

PG Gravel pits 188.1 18.5%

PgA Palmyra gravelly loam, 0 to 3 percent slopes 1.1 0.1%

SA Saprists and Fluvaquents, ponded 0.6 0.1%

Ub Urban land 39.6 3.9%

W Water 3.5 0.3%

WaB Wampsville gravelly silt loam, 3 to 8 percent
slopes

0.5 0.0%

Wn Wayland silt loam 29.3 2.9%

Totals for Area of Interest 1,019.2 100.0%

Soil Map–Onondaga County, New York SCA and Pipeline Route

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/13/2010
Page 3 of 3



WATER TREATMENT PLANT AND SEDIMENT CONSOLIDATION AREA SWPPP 
  

 
360° Engineering and Project Delivery Solutions 

Appendix E 

Pre-Construction 
Requirements 

 

 



 
Pre-Construction Requirements 

I:\Honeywell.1163\45613.Sca-Wtp-Detaile\Docs\Reports\SCA SWPPP\2011-2016 SWPPP\8 pre-construction requirements.doc 

 
Instructions to Owner/Operator/Contractor 

 
1. The Owner, Operator and Contractor shall read this Stormwater Pollution Prevention Plan 

(SWPPP) document to become familiar with all aspects of Stormwater Pollution Prevention 
associated with this project. This document needs to be kept on file at the work site at all 
times (i.e., in the work trailer). 

 
2. The Owner, Operator, and Contractor shall read the New York State Department of 

Environmental Conservation SPDES General Permit for Storm Water Discharges from 
Construction Activities GP-0-10-001. This SWPPP has been prepared by the Owner to assist 
the Contractor with compliance with GP-0-10-001. The Contractor must follow the SWPPP 
and understand that this document constitutes the minimum standards for compliance with 
GP-0-10-001. 

 
3. In the event of a transfer of ownership or responsibility for stormwater runoff, the original 

Owner or Operator must notify the new Owner or Operator in writing of the requirement to 
obtain permit coverage by submitting a new Notice of Intent (NOI). Once the new Owner or 
Operator obtains permit coverage, the original Owner or Operator shall submit a completed 
Notice of Termination (NOT) with the name and permit identification number of the new 
Owner or Operator. If the original Owner or Operator maintains ownership of a portion of the 
construction activity and will disturb soil, they must obtain their coverage under GP-0-10-
001. Permit coverage for the new Owner or Operator will be effective as of the date a 
completed NOI is sent and an acknowledgement letter is received.  Provided the original 
Owner or Operator was not subject to a sixty (60) business day authorization period that has 
not expired as of the date the Department receives the NOI from the new Owner or Operator. 

 
4. Prior to commencing construction activities, the Owner/Operator/Contractor must complete 

the forms and certifications herein. This information shall be kept updated. 
 
5. All enclosed certifications shall be completed and each one of the Contractors shall complete 

their portion of the certification.  Each certification is to be completed and signed by a 
president, treasurer or vice president or any person who performs similar policy or decision 
making functions and by the on-site individual having responsibility for the firm and each 
one of the Contractors implementing erosion control measures. 
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I. PRE-CONSTRUCTION MEETING DOCUMENTS 
 
Project Name     
Permit No.       Date of NYSDEC Authorization 
Name of Owner/Operator  
Prime Contractor     
Contractors  
 
a. Preamble to Site Assessment and Inspections 
The following information to be read by all person’s involved in the construction of stormwater 
related activities: 
 
The Owner/Operator agrees to have a qualified inspector1 conduct an assessment of the site prior 
to the commencement of construction2

 

. The Owner/Operator shall certify in this inspection report 
that the appropriate erosion and sediment controls described in the SWPPP have been adequately 
installed and implemented to ensure overall preparedness of the site for the commencement of 
construction. 

When construction starts, the qualified inspector shall conduct at least two site inspections every 
seven calendar days. There should be a minimum of two full calendar days between inspections. 
The Owner/Operator shall maintain a record of all inspection reports on site and be made 
available to the permitting authorities upon request.  
 
Prior to filing the Notice of Termination or the end of permit term, the Owner/Operator shall have 
a qualified inspector perform a final site inspection.  The qualified inspector shall certify that the 
site has undergone final stabilization3

 

 using either vegetative or structural stabilization methods 
and that all temporary erosion and sediment controls (such as silt fencing) not needed for long-
term erosion control have been removed.  

                                                      
1 “Qualified Inspector means a person knowledgeable in the principles and practices of erosion and 
sediment controls, such as a licensed Professional Engineer, Certified Professional in Erosion and Sediment 
Control (CPESC), licensed Landscape Architect, or other Department endorsed individual.  It also means 
someone working under the direction and supervision of a licensed Professional Engineer or licensed 
Landscape Architect, provided that person has training in the principles and practices of erosion and 
sediment control. 
2 “Commencement of construction” means the initial disturbance of soils associated with clearing, grading 
or excavation activities or other construction activities that disturb or expose soils such as demolition or 
stockpiling of fill material. 
3 “Final stabilization” means that all soil-disturbance activities at the site have ceased and uniform, 
perennial vegetative cover with a density of eighty (80) percent over the entire pervious surface has been 
established or equivalent stabilization measures such as permanent landscape mulches, rock rip-rap or 
washed/crushed stone have been applied on all disturbed areas that are not covered by permanent 
structures, concrete or pavement. 
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Pre-construction Site Assessment Checklist 
(NOTE: Provide comments below as necessary) 
 
1.  Notice of Intent, SWPPP, and Contractors Certification: 
Yes No NA  
[ ] [ ] [ ] Has a Notice of Intent been filed with an acknowledgement letter received from the 

NYS Department of Conservation? 
[ ] [ ] [ ] Has MS4 Approval Letter (if needed) been received? 
[ ] [ ] [ ] Is the SWPPP on-site?  Where? 
[ ] [ ] [ ] Is the Plan current?  What is the latest revision date?  
[ ] [ ] [ ] Is a copy of the NOI (with brief description) on-site:  Where? 
[ ] [ ] [ ] Have all Contractors involved with the stormwater related activities signed a 

Contractor’s Certification? 
[ ] [ ] [ ] Has Contractors stabilization/construction sequence been received? 

 
2.  Resource Protection 
Yes No NA  
[ ] [ ] [ ] Are construction limits clearly flagged or fenced? 
[ ] [ ] [ ] Important trees and associated rooting zones, on-site septic system absorption fields, 

existing vegetated areas suitable for filter strips, especially in perimeter areas, have 
been flagged for protection. 

[ ] [ ] [ ] Creek crossings installed prior to land-disturbing activity, including clearing and 
blasting. 

 
3.  Surface Water Protection 
Yes No NA  
[ ] [ ] [ ] Clean stormwater runoff has been diverted from areas to be disturbed. 
[ ] [ ] [ ] Bodies of water located either on-site or in the vicinity of the site have been 

identified and protected. 
[ ] [ ] [ ] Appropriate practices to protect on-site or downstream surface water are installed. 
[ ] [ ] [ ] Are clearing and grading operations divided into areas <5 acres? 

 
4.  Stabilized Construction Entrance 
Yes No NA  
[ ] [ ] [ ] A temporary construction entrance to capture mud and debris from construction 

vehicles before they enter the public highway has been installed. 
[ ] [ ] [ ] Other access areas (entrances, construction routes, and equipment parking areas) are 

stabilized immediately as work takes place with gravel or other cover. 
[ ] [ ] [ ] Sediment tracked onto public streets is removed or cleaned on a regular basis. 

 
5.  Perimeter Sediment Controls 
Yes No NA  
[ ] [ ] [ ] Silt fence material and installation comply with the standard drawing and 

specifications. 
[ ] [ ] [ ] Silt fences are installed at appropriate spacing intervals. 
[ ] [ ] [ ] Sediment/detention basin was installed as first land disturbing activity. 
[ ] [ ] [ ] Sediment traps and barriers are installed. 
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6.  Pollution Prevention for Waste and Hazardous Materials 
Yes No NA  
[ ] [ ] [ ] The Operator or designated representative has been assigned to implement the spill 

prevention avoidance and response plan. 
[ ] [ ] [ ] The plan is contained in the SWPPP on page 
[ ] [ ] [ ] Appropriate materials to control spills are on-site.  Where? 

    
 
b. Qualified Inspector’s Credentials and Certification 
 
“I hereby certify that I meet the criteria set forth in the General Permit to conduct site inspections 
for this project and that the appropriate erosion and sediment controls described in the SWPPP 
and as described in the following Pre-construction Site Assessment Checklist have been 
adequately installed or implemented, ensuring the overall preparedness of this site for the 
commencement of construction” 
 
Name (please print):  

Title:         Date:   

Address:    

Phone:     Email:   

Signature: 
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CONTRACTOR’S CERTIFICATION STATEMENT 

(Each Contractor is required to sign the certification statement prior to working on-site). 
 
I. SITE INFORMATION 

Construction Site Name:   
Site Location:     

 
II. CONTRACTORS INFORMATION 

Contracting Firm                                                           
Contracting Firm Address                                             
Telephone Number(s)                                                  

                                                               
Contact(s) 1)                                                  

2)                                                   
3)                                                   

Name(s) of Trained Contractor(s) that will be responsible from Contractor’s 
company for implementing the SWPPP:     
Name                                               Title __________________________________ 

Name                                               Title __________________________________ 

A trained contractor is an employee of the contracting company that has received four (4) 
hours of training, which has been endorsed by the Department from a Soil and Water 
Conservation District, CPESC, Inc. or other Department endorsed entity in proper erosion 
and sediment control principles no later than two (2) years from the date this general 
permit is issued.  After receiving the initial training, the trained contractor shall receive 
four (4) hours of training every three (3) years.   

III. STORMWATER MEASURES 
 Contractor is responsible for implementing and maintaining the following 

stormwater measures: 
1. 
2.  
3. 
4.  

 
IV. CERTIFICATION 
"I hereby certify that I understand and agree to comply with the terms and conditions of the 
SWPPP and agree to implement any corrective actions identified by the qualified inspector during 
a site inspection. I also understand that the owner or operator must comply with the terms and 
conditions of the New York State Pollutant Discharge Elimination System ("SPDES") general 
permit for stormwater discharges from construction activities and that it is unlawful for any 
person to cause or contribute to a violation of water quality standards.  Furthermore, I understand 
that certifying false, incorrect or inaccurate information is a violation of the referenced permit and 
the laws of the State of New York and could subject me to criminal, civil and/or administrative 
proceedings.  I also certify, that I have received a copy of the SWPPP and will retain a copy of 
such SWPPP on-site during construction” 
 
V. SIGNATURE:                                         DATE                    
 

Name (print):                                  Title:                                            
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FIELD RECORD COPY 

FIELD RECORD COPY 
Page 1 of 2  

Honeywell Water Treatment Plant and Sediment Consolidation Area 
SWPPP MAINTENANCE INSPECTION FORM 

 
Permit No:  _NYR10_______________   Inspection #: __________________ 
Name of Inspector:       Date/Time of Inspection:    
Soil Conditions: WET /DRY /SATURATED (Circle One) Weather Conditions:_____________ 
 

Type of Inspection Yes No 
1.  Initial Inspection   
2.  Weekly/Biweekly Inspection        
3.  Construction Shutdown Inspection     
4.  Final Inspection:       
     a.  Has the site undergone final stabilization?     
     b.  Have all temporary erosion controls been removed?   
(Edit Checklist below for Project Specifics) 

Project Checklist (indicate Areas of concern on the attached map) Yes No N/A 
Erosion and Sediment Controls:    
1. Is there any evidence of runoff leaving the site?      
2. Are silt fences in good condition and free from visible signs of erosion                     
(       % sediment buildup)? 

     

3. Are sumps and weir boxes in place and functioning as shown on the plan?      
4. Are construction access/egress points stabilized?      
5. Are vehicles and equipment being washed down in a stabilized area?    
6. Are riprap chutes free of debris?    
7. Are swales functioning properly and free of debris and scour/erosion?    
8. Are dust control measures being applied as needed?    
9. Are check dams functioning as designed and free of debris?    
10. Are stormwater basins installed and functioning as designed (     % sediment 
buildup)? 

   

11. Are trenching/boring operations proceeding without impact to adjacent waters?    
Stabilization Practices:    
12.  Have all disturbed portions of the site where earth disturbing activities have 
ceased and will not resume within 14 days been temporarily stabilized by covering 
with plastic, mulching, or by mulching and seeding? 

   

13.  Have all disturbed portions of the site where earth disturbing activities have 
permanently ceased been stabilized with topsoil and permanent seed? 

   

Additional Stormwater Controls:    
14. Are material storage/handling/stockpile areas properly stabilized?    
15. Are concrete disposal areas being properly utilized?    
16. Is there any evidence of spills or leaks from vehicles/equipment?    
 

 
List Disturbed Areas  

Stabilized 
Yes No 

1.     
2.   
3.   
4.   
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Honeywell Water Treatment Plant and Sediment Consolidation Area 
SWPPP MAINTENANCE INSPECTION FORM 

 
 
Work Performed Since Last Inspection & Effectiveness of Corrective Actions:       
            
            
            
                                                      
  
 
Comments on General Site Conditions (see attached ESC Plan):      
            
            
            
             
 
 
Remarks/Recommendations*:          
            
            
            
            
             
* Please make a distinction between deficiencies to the SWPPP and normal maintenance items. 
 
Condition of Runoff at Discharge Points (Photos Attached):      
                       
            
            
            
            
             

 
PLEASE SEE ATTACHED MAP FOR LOCATIONS 

 
IF ALL QUESTIONS ARE ANSWERED “YES” OR “N/A”, THEN SIGNATURE BELOW 
ACKNOWLEDGES COMPLIANCE WITH THE EXISTING STORM WATER POLLUTION 
PREVENTION PLAN AND NYSDEC SPDES PERMIT (GP-0-10-001). 
 
 
Inspector:        Training #:     Date:    
                    Signature of Inspector 
 
 
Reviewed: __________________________ Training #:     Date:   ____________ 
                    Qualified Professional 
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New York State Department of Environmental Conservation
Division of Water

625 Broadway, 4th Floor
Albany, New York 12233-3505

                  *(NOTE: Submit completed form to address above)* 

NOTICE OF TERMINATION for Storm Water Discharges Authorized
 under the SPDES General  Permit for Construction Activity 

Please indicate your permit identification number: NYR  ___   ___   ___   ___   ___  ___ 

I.  Owner or Operator Information

1. Owner/Operator Name:

2. Street Address:

3. City/State/Zip:

4. Contact Person: 4a.Telephone:

5. Contact Person E-Mail:

II.  Project Site Information

5. Project/Site Name:

6. Street Address:

7. City/Zip:

8. County:

III.  Reason for Termination

9a. G All disturbed areas have achieved final stabilization in accordance with the general permit and SWPPP. 
*Date final stabilization completed (month/year):                                                                                

9b. G Permit coverage has been transferred to new owner/operator.  Indicate new owner/operator’s permit 
          identification number: NYR  ___   ___   ___   ___   ___  ___ 
          (Note: Permit coverage can not be terminated by owner identified in I.1. above until new owner/operator
           obtains coverage under the general permit) 

9c. G Other (Explain on Page 2)

IV.  Final Site Information:

10a.  Did this construction activity require the development of a SWPPP that includes post-construction
         stormwater management practices?    G yes G no      ( If no, go to question 10f.)

10b. Have all post-construction stormwater management practices included in the final SWPPP been constructed?   
G yes G no    (If no, explain on Page 2)

10c. Identify the entity responsible for long-term operation and maintenance of practice(s)?

Honeywell International, Inc.
301 Plainfield Road, Suite 330
Syracuse, NY 13212
Al Labuz 315-552-9781

al.labuz@honeywell.com

Water Treatment Plant and Sediment Consolidation Area
Gerelock Road, I690 and I695

Camillus 13031 and Geddes 13209
Onondaga
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NOTICE OF TERMINATION for Storm Water Discharges Authorized under the 
SPDES General Permit for Construction Activity - continued

10d. Has the entity responsible for long-term operation and maintenance been given a copy of the
      operation and maintenance plan required by the general permit?    G yes G no

10e. Indicate the method used to ensure long-term operation and maintenance of the post-construction stormwater   
      management practice(s):

G Post-construction stormwater management practice(s) and any right-of-way(s) needed to maintain                  
           practice(s) have been deeded to the municipality.

G Executed maintenance agreement is in place with the municipality that will maintain the post-construction     
           stormwater management practice(s). 

G For post-construction stormwater management practices that are privately owned, the deed of record has
          been modified to include a deed covenant that requires operation and maintenance of the practice(s) in           
          accordance with the operation and  maintenance plan. 

G For post-construction stormwater management practices that are owned by a public or private institution
          (e.g. school, college, university), or government agency or authority, policy and procedures are in place
          that ensures operation and maintenance of the practice(s) in accordance with the operation and
          maintenance plan. 

10f. Provide the total area of  impervious surface (i.e. roof, pavement, concrete, gravel, etc.) constructed within
      the disturbance area?  (acres)

11. Is this project subject to the requirements of a regulated, traditional land use control MS4?    G yes G no
      (If Yes, complete section VI - “MS4 Acceptance” statement

V.  Additional Information/Explanation:
      (Use this section to answer questions 9c. and 10b., if applicable)

VI.  MS4 Acceptance - MS4 Official (principal executive officer or ranking elected official) or Duly
Authorized Representative (Note: Not required when 9b. is checked -transfer of coverage) 

I have determined that it is acceptable for the owner or operator of the construction project identified in question 5 
to submit the Notice of Termination at this time.

Printed Name:

Title/Position:

Signature: Date:
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NOTICE OF TERMINATION for Storm Water Discharges Authorized under the 
SPDES General Permit for Construction Activity - continued

VII.  Qualified Inspector Certification - Final Stabilization:

I hereby certify that all disturbed areas have achieved final stabilization as defined in the current version of the
general permit, and that all temporary, structural erosion and sediment control measures have been removed.
Furthermore, I understand that certifying false, incorrect or inaccurate information is a violation of the referenced
permit and the laws of the  State of New York and could subject me to criminal, civil and/or administrative
proceedings.

Printed Name:

Title/Position:

Signature: Date:

VIII.  Qualified Inspector Certification - Post-construction Stormwater Management Practice(s):

I hereby certify that all post-construction stormwater management practices have been constructed in conformance
with the SWPPP. Furthermore, I understand that certifying false, incorrect or inaccurate information is a violation
of the referenced permit and the laws of the  State of New York and could subject me to criminal, civil and/or
administrative proceedings.

Printed Name:

Title/Position:

Signature: Date:

IX.  Owner or Operator Certification 

I hereby certify that this document was prepared by me or under my direction or supervision. My determination,
based upon my inquiry of the person(s) who managed the construction activity, or those persons directly
responsible for gathering the information, is that the information provided in this document is true, accurate and
complete. Furthermore, I understand that certifying false, incorrect or inaccurate information is a violation of the
referenced permit and the laws of the  State of New York and could subject me to criminal, civil and/or
administrative proceedings.

Printed Name:

Title/Position:

Signature: Date:

(NYS DEC Notice of Termination - January 2010)
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NYSOPRHP Documentation 
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Stormwater Analyses 



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  2 

PR 2010 PRELOAD WTP/STAGING/PROCESS AREAS

Hydrograph type =  SCS Runoff Peak discharge =  45.70 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  99,306 cuft
Drainage area =  16.500 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.90 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 2 -- 1 Year

  Hyd No. 2



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  2 

PR 2010 PRELOAD WTP/STAGING/PROCESS AREAS

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 3.37 + 0.00 + 0.00 = 3.37

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  9.00 0.00 0.00
Wetted perimeter (ft) =  13.25 0.00 0.00
Channel slope (%) =  0.50 0.00 0.00
Manning's n-value =  0.025 0.015 0.015
Velocity (ft/s) =  3.25 0.00 0.00
Flow length (ft) =  500.0 0.0 0.0

Travel Time (min) = 2.56 + 0.00 + 0.00 = 2.56

Total Travel Time, Tc .............................................................................. 5.90 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  2 

PR 2010 PRELOAD WTP/STAGING/PROCESS AREAS

Hydrograph type =  SCS Runoff Peak discharge =  82.91 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  187,659 cuft
Drainage area =  16.500 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.90 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 2 -- 10 Year

  Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  2 

PR 2010 PRELOAD WTP/STAGING/PROCESS AREAS

Hydrograph type =  SCS Runoff Peak discharge =  115.05 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  265,674 cuft
Drainage area =  16.500 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.90 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 2 -- 100 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  5 

PHASE 1SCA & BASINS, DMA

Hydrograph type =  SCS Runoff Peak discharge =  64.90 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  242,719 cuft
Drainage area =  33.300 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  22.40 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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PHASE 1SCA & BASINS, DMA

Hyd. No. 5 -- 1 Year

  Hyd No. 5



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  5 

PHASE 1SCA & BASINS, DMA

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  300.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 5.87 + 0.00 + 0.00 = 5.87

Shallow Concentrated Flow
Flow length (ft) =  1430.00 0.00 0.00
Watercourse slope (%) =  0.50 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  1.44 0.00 0.00

Travel Time (min) = 16.58 + 0.00 + 0.00 = 16.58

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 22.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  5 

PHASE 1SCA & BASINS, DMA

Hydrograph type =  SCS Runoff Peak discharge =  114.17 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  438,704 cuft
Drainage area =  33.300 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  22.40 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 5 -- 10 Year

  Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  5 

PHASE 1SCA & BASINS, DMA

Hydrograph type =  SCS Runoff Peak discharge =  157.00 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  610,619 cuft
Drainage area =  33.300 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  22.40 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  6 

PR WTP/SPA

Hydrograph type =  SCS Runoff Peak discharge =  17.31 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  39,609 cuft
Drainage area =  5.900 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.10 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  6 

PR WTP/SPA

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 3.37 + 0.00 + 0.00 = 3.37

Shallow Concentrated Flow
Flow length (ft) =  100.00 0.00 0.00
Watercourse slope (%) =  0.50 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  1.44 0.00 0.00

Travel Time (min) = 1.16 + 0.00 + 0.00 = 1.16

Channel Flow
X sectional flow area (sqft) =  9.00 0.00 0.00
Wetted perimeter (ft) =  13.25 0.00 0.00
Channel slope (%) =  0.50 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  5.42 0.00 0.00
Flow length (ft) =  500.0 0.0 0.0

Travel Time (min) = 1.54 + 0.00 + 0.00 = 1.54

Total Travel Time, Tc .............................................................................. 6.10 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  6 

PR WTP/SPA

Hydrograph type =  SCS Runoff Peak discharge =  30.36 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  71,592 cuft
Drainage area =  5.900 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.10 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 6 -- 10 Year

  Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  6 

PR WTP/SPA

Hydrograph type =  SCS Runoff Peak discharge =  41.71 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  99,647 cuft
Drainage area =  5.900 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.10 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 6 -- 100 Year

  Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  7 

PR PHASE 2 SCA

Hydrograph type =  SCS Runoff Peak discharge =  42.88 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  160,355 cuft
Drainage area =  22.000 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 7 -- 1 Year

  Hyd No. 7



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  7 

PR PHASE 2 SCA

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  300.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 5.87 + 0.00 + 0.00 = 5.87

Shallow Concentrated Flow
Flow length (ft) =  1480.00 0.00 0.00
Watercourse slope (%) =  0.50 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  1.44 0.00 0.00

Travel Time (min) = 17.16 + 0.00 + 0.00 = 17.16

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 23.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  7 

PR PHASE 2 SCA

Hydrograph type =  SCS Runoff Peak discharge =  75.43 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  289,834 cuft
Drainage area =  22.000 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.00 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 7 -- 10 Year

  Hyd No. 7



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  7 

PR PHASE 2 SCA

Hydrograph type =  SCS Runoff Peak discharge =  103.72 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  403,412 cuft
Drainage area =  22.000 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  10 

PR 2013 PHASE 3 SCA

Hydrograph type =  SCS Runoff Peak discharge =  31.19 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  116,622 cuft
Drainage area =  16.000 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  10 

PR 2013 PHASE 3 SCA

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  300.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 5.87 + 0.00 + 0.00 = 5.87

Shallow Concentrated Flow
Flow length (ft) =  1480.00 0.00 0.00
Watercourse slope (%) =  0.50 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  1.44 0.00 0.00

Travel Time (min) = 17.16 + 0.00 + 0.00 = 17.16

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 23.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  10 

PR 2013 PHASE 3 SCA

Hydrograph type =  SCS Runoff Peak discharge =  54.86 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  210,789 cuft
Drainage area =  16.000 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.00 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 10



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  10 

PR 2013 PHASE 3 SCA

Hydrograph type =  SCS Runoff Peak discharge =  75.44 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  293,391 cuft
Drainage area =  16.000 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  14 

PR 2013 OPERATIONAL AREA

Hydrograph type =  SCS Runoff Peak discharge =  125.09 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  386,103 cuft
Drainage area =  55.300 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

140.00 140.00

Q (cfs)

Time (min)

PR 2013 OPERATIONAL AREA

Hyd. No. 14 -- 1 Year
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TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  14 

PR 2013 OPERATIONAL AREA

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 3.37 + 0.00 + 0.00 = 3.37

Shallow Concentrated Flow
Flow length (ft) =  1190.00 0.00 0.00
Watercourse slope (%) =  0.70 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  1.70 0.00 0.00

Travel Time (min) = 11.66 + 0.00 + 0.00 = 11.66

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 15.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  14 

PR 2013 OPERATIONAL AREA

Hydrograph type =  SCS Runoff Peak discharge =  219.77 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  697,863 cuft
Drainage area =  55.300 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.00 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 14 -- 10 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  14 

PR 2013 OPERATIONAL AREA

Hydrograph type =  SCS Runoff Peak discharge =  302.10 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  971,335 cuft
Drainage area =  55.300 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  15 

2014-2016 OPERATIONAL AREA

Hydrograph type =  SCS Runoff Peak discharge =  161.28 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  497,815 cuft
Drainage area =  71.300 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

140.00 140.00

160.00 160.00

180.00 180.00

Q (cfs)

Time (min)

2014-2016 OPERATIONAL AREA

Hyd. No. 15 -- 1 Year

  Hyd No. 15



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  15 

2014-2016 OPERATIONAL AREA

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 3.37 + 0.00 + 0.00 = 3.37

Shallow Concentrated Flow
Flow length (ft) =  1190.00 0.00 0.00
Watercourse slope (%) =  0.70 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  1.70 0.00 0.00

Travel Time (min) = 11.66 + 0.00 + 0.00 = 11.66

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 15.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  15 

2014-2016 OPERATIONAL AREA

Hydrograph type =  SCS Runoff Peak discharge =  283.36 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  899,776 cuft
Drainage area =  71.300 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.00 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  15 

2014-2016 OPERATIONAL AREA

Hydrograph type =  SCS Runoff Peak discharge =  389.50 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  1,252,372 cuft
Drainage area =  71.300 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

60.00 60.00

120.00 120.00

180.00 180.00

240.00 240.00

300.00 300.00

360.00 360.00

420.00 420.00

Q (cfs)

Time (min)

2014-2016 OPERATIONAL AREA

Hyd. No. 15 -- 100 Year

  Hyd No. 15



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  22 

PR 2010-2016 TRAILER AREA

Hydrograph type =  SCS Runoff Peak discharge =  0.968 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  2,215 cuft
Drainage area =  0.330 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.50 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 22 -- 1 Year
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TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  22 

PR 2010-2016 TRAILER AREA

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 3.37 + 0.00 + 0.00 = 3.37

Shallow Concentrated Flow
Flow length (ft) =  100.00 0.00 0.00
Watercourse slope (%) =  0.50 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  1.44 0.00 0.00

Travel Time (min) = 1.16 + 0.00 + 0.00 = 1.16

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 4.50 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  22 

PR 2010-2016 TRAILER AREA

Hydrograph type =  SCS Runoff Peak discharge =  1.698 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  4,004 cuft
Drainage area =  0.330 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.50 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 22 -- 10 Year

  Hyd No. 22



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  22 

PR 2010-2016 TRAILER AREA

Hydrograph type =  SCS Runoff Peak discharge =  2.333 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  5,573 cuft
Drainage area =  0.330 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.50 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 22 -- 100 Year
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  25 

PR 2010 REMAIN AREA WB13

Hydrograph type =  SCS Runoff Peak discharge =  101.89 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2  min Hyd. volume =  395,219 cuft
Drainage area =  150.500 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.500 x 83) + (101.800 x 78) + (40.200 x 86)] / 150.500
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Hyd. No. 25 -- 1 Year

  Hyd No. 25



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  25 

PR 2010 REMAIN AREA WB13

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  180.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  13.30 0.00 0.00

Travel Time (min) = 12.36 + 0.00 + 0.00 = 12.36

Shallow Concentrated Flow
Flow length (ft) =  1285.00 0.00 0.00
Watercourse slope (%) =  0.90 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  1.53 0.00 0.00

Travel Time (min) = 13.99 + 0.00 + 0.00 = 13.99

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 26.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  25 

PR 2010 REMAIN AREA WB13

Hydrograph type =  SCS Runoff Peak discharge =  285.39 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2  min Hyd. volume =  1,051,073 cuft
Drainage area =  150.500 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.500 x 83) + (101.800 x 78) + (40.200 x 86)] / 150.500
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  25 

PR 2010 REMAIN AREA WB13

Hydrograph type =  SCS Runoff Peak discharge =  463.40 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2  min Hyd. volume =  1,700,840 cuft
Drainage area =  150.500 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.500 x 83) + (101.800 x 78) + (40.200 x 86)] / 150.500
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  26 

PR 2010-2016 REMAIN. AREA WB 12

Hydrograph type =  SCS Runoff Peak discharge =  43.34 cfs
Storm frequency =  1 yrs Time to peak =  746 min
Time interval =  2  min Hyd. volume =  278,804 cuft
Drainage area =  103.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  52.70 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (12.100 x 83) + (65.100 x 78) + (25.500 x 86)] / 103.700
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Hyd. No. 26 -- 1 Year
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TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  26 

PR 2010-2016 REMAIN. AREA WB 12

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  1.20 0.00 0.00

Travel Time (min) = 42.07 + 0.00 + 0.00 = 42.07

Shallow Concentrated Flow
Flow length (ft) =  859.00 0.00 0.00
Watercourse slope (%) =  0.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  1.35 0.00 0.00

Travel Time (min) = 10.61 + 0.00 + 0.00 = 10.61

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 52.70 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  26 

PR 2010-2016 REMAIN. AREA WB 12

Hydrograph type =  SCS Runoff Peak discharge =  123.59 cfs
Storm frequency =  10 yrs Time to peak =  746 min
Time interval =  2  min Hyd. volume =  741,472 cuft
Drainage area =  103.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  52.70 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (12.100 x 83) + (65.100 x 78) + (25.500 x 86)] / 103.700
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Hyd. No. 26 -- 10 Year

  Hyd No. 26



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  26 

PR 2010-2016 REMAIN. AREA WB 12

Hydrograph type =  SCS Runoff Peak discharge =  201.35 cfs
Storm frequency =  100 yrs Time to peak =  746 min
Time interval =  2  min Hyd. volume =  1,199,843 cuft
Drainage area =  103.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  52.70 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (12.100 x 83) + (65.100 x 78) + (25.500 x 86)] / 103.700
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Hyd. No. 26 -- 100 Year

  Hyd No. 26



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  27 

PR 2011 REMAIN AREA WB 13

Hydrograph type =  SCS Runoff Peak discharge =  84.43 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2  min Hyd. volume =  327,467 cuft
Drainage area =  124.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.300 x 83) + (77.700 x 78) + (38.700 x 86)] / 124.700
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Hyd. No. 27 -- 1 Year

  Hyd No. 27



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  27 

PR 2011 REMAIN AREA WB 13

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  180.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  13.30 0.00 0.00

Travel Time (min) = 12.36 + 0.00 + 0.00 = 12.36

Shallow Concentrated Flow
Flow length (ft) =  1285.00 0.00 0.00
Watercourse slope (%) =  0.90 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  1.53 0.00 0.00

Travel Time (min) = 13.99 + 0.00 + 0.00 = 13.99

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 26.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  27 

PR 2011 REMAIN AREA WB 13

Hydrograph type =  SCS Runoff Peak discharge =  236.47 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2  min Hyd. volume =  870,891 cuft
Drainage area =  124.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.300 x 83) + (77.700 x 78) + (38.700 x 86)] / 124.700
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Hyd. No. 27 -- 10 Year

  Hyd No. 27



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  27 

PR 2011 REMAIN AREA WB 13

Hydrograph type =  SCS Runoff Peak discharge =  383.96 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2  min Hyd. volume =  1,409,266 cuft
Drainage area =  124.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.300 x 83) + (77.700 x 78) + (38.700 x 86)] / 124.700
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  28 

PR 2012 REMAIN AREA WB 13

Hydrograph type =  SCS Runoff Peak discharge =  69.53 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2  min Hyd. volume =  269,694 cuft
Drainage area =  102.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.300 x 83) + (59.500 x 78) + (34.900 x 86)] / 102.700
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Hyd. No. 28 -- 1 Year

  Hyd No. 28



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  28 

PR 2012 REMAIN AREA WB 13

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  180.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  13.30 0.00 0.00

Travel Time (min) = 12.36 + 0.00 + 0.00 = 12.36

Shallow Concentrated Flow
Flow length (ft) =  1285.00 0.00 0.00
Watercourse slope (%) =  0.90 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  1.53 0.00 0.00

Travel Time (min) = 13.99 + 0.00 + 0.00 = 13.99

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 26.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  28 

PR 2012 REMAIN AREA WB 13

Hydrograph type =  SCS Runoff Peak discharge =  194.75 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2  min Hyd. volume =  717,245 cuft
Drainage area =  102.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.300 x 83) + (59.500 x 78) + (34.900 x 86)] / 102.700
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Hyd. No. 28 -- 10 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  28 

PR 2012 REMAIN AREA WB 13

Hydrograph type =  SCS Runoff Peak discharge =  316.22 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2  min Hyd. volume =  1,160,640 cuft
Drainage area =  102.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.300 x 83) + (59.500 x 78) + (34.900 x 86)] / 102.700
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  29 

PR 2013-2016 REMAIN AREA WB 13

Hydrograph type =  SCS Runoff Peak discharge =  58.70 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2  min Hyd. volume =  227,678 cuft
Drainage area =  86.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.300 x 83) + (50.700 x 78) + (27.700 x 86)] / 86.700
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Hyd. No. 29 -- 1 Year

  Hyd No. 29



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  29 

PR 2013-2016 REMAIN AREA WB 13

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  180.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  13.30 0.00 0.00

Travel Time (min) = 12.36 + 0.00 + 0.00 = 12.36

Shallow Concentrated Flow
Flow length (ft) =  1285.00 0.00 0.00
Watercourse slope (%) =  0.90 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  1.53 0.00 0.00

Travel Time (min) = 13.99 + 0.00 + 0.00 = 13.99

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 26.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  29 

PR 2013-2016 REMAIN AREA WB 13

Hydrograph type =  SCS Runoff Peak discharge =  164.41 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2  min Hyd. volume =  605,503 cuft
Drainage area =  86.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.300 x 83) + (50.700 x 78) + (27.700 x 86)] / 86.700
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Hyd. No. 29 -- 10 Year

  Hyd No. 29



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  29 

PR 2013-2016 REMAIN AREA WB 13

Hydrograph type =  SCS Runoff Peak discharge =  266.95 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2  min Hyd. volume =  979,819 cuft
Drainage area =  86.700 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.000 x 98) + (7.300 x 83) + (50.700 x 78) + (27.700 x 86)] / 86.700
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Hyd. No. 29 -- 100 Year

  Hyd No. 29



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  30 

EX 2010 BOOSTER PS 2 

Hydrograph type =  SCS Runoff Peak discharge =  0.169 cfs
Storm frequency =  1 yrs Time to peak =  724 min
Time interval =  2  min Hyd. volume =  494 cuft
Drainage area =  0.190 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.60 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.096 x 78) + (0.096 x 83)] / 0.190
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Hyd. No. 30 -- 1 Year

  Hyd No. 30



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  30 

EX 2010 BOOSTER PS 2 

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  120.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  3.30 0.00 0.00

Travel Time (min) = 15.60 + 0.00 + 0.00 = 15.60

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 15.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  30 

EX 2010 BOOSTER PS 2 

Hydrograph type =  SCS Runoff Peak discharge =  0.469 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  1,314 cuft
Drainage area =  0.190 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.60 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.096 x 78) + (0.096 x 83)] / 0.190
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Hyd. No. 30 -- 10 Year

  Hyd No. 30



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  30 

EX 2010 BOOSTER PS 2 

Hydrograph type =  SCS Runoff Peak discharge =  0.756 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  2,127 cuft
Drainage area =  0.190 ac Curve number =  81*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.60 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.096 x 78) + (0.096 x 83)] / 0.190
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Hyd. No. 30 -- 100 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  31 

EX 2010 BOOSTER PS 3

Hydrograph type =  SCS Runoff Peak discharge =  0.327 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  899 cuft
Drainage area =  0.400 ac Curve number =  78*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.70 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.400 x 78)] / 0.400
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Hyd. No. 31 -- 1 Year

  Hyd No. 31



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  31 

EX 2010 BOOSTER PS 3

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  10.60 0.00 0.00

Travel Time (min) = 11.70 + 0.00 + 0.00 = 11.70

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 11.70 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  31 

EX 2010 BOOSTER PS 3

Hydrograph type =  SCS Runoff Peak discharge =  0.993 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2  min Hyd. volume =  2,589 cuft
Drainage area =  0.400 ac Curve number =  78*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.70 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.400 x 78)] / 0.400

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

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)

EX 2010 BOOSTER PS 3

Hyd. No. 31 -- 10 Year

  Hyd No. 31



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  31 

EX 2010 BOOSTER PS 3

Hydrograph type =  SCS Runoff Peak discharge =  1.664 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2  min Hyd. volume =  4,316 cuft
Drainage area =  0.400 ac Curve number =  78*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.70 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.400 x 78)] / 0.400
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  32 

EX 2010 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  0.250 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  718 cuft
Drainage area =  0.243 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.60 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 32



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052

Hyd. No.  32 

EX 2010 BOOSTER PS 4

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  90.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.40 0.00 0.00
Land slope (%) =  2.20 0.00 0.00

Travel Time (min) = 14.58 + 0.00 + 0.00 = 14.58

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

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

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 14.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  32 

EX 2010 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  0.648 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  1,818 cuft
Drainage area =  0.243 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.60 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  32 

EX 2010 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  1.022 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  2,886 cuft
Drainage area =  0.243 ac Curve number =  83
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.60 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  33 

PR 2011-2016 BOOSTER PS 2

Hydrograph type =  SCS Runoff Peak discharge =  0.563 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  1,289 cuft
Drainage area =  0.192 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

0 120 240 360 480 600 720 840 960 1080 1200

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)

PR 2011-2016 BOOSTER PS 2
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  33 

PR 2011-2016 BOOSTER PS 2

Hydrograph type =  SCS Runoff Peak discharge =  0.988 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  2,330 cuft
Drainage area =  0.192 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  33 

PR 2011-2016 BOOSTER PS 2

Hydrograph type =  SCS Runoff Peak discharge =  1.357 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  3,243 cuft
Drainage area =  0.192 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  34 

PR 2011-2012 BOOSTER PS 3

Hydrograph type =  SCS Runoff Peak discharge =  1.170 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  2,679 cuft
Drainage area =  0.399 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  3.50 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  34 

PR 2011-2012 BOOSTER PS 3

Hydrograph type =  SCS Runoff Peak discharge =  2.053 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  4,842 cuft
Drainage area =  0.399 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  3.50 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  34 

PR 2011-2012 BOOSTER PS 3

Hydrograph type =  SCS Runoff Peak discharge =  2.821 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  6,739 cuft
Drainage area =  0.399 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  3.50 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  35 

PR 2011 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  0.713 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  1,631 cuft
Drainage area =  0.243 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  35 

PR 2011 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  1.250 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  2,949 cuft
Drainage area =  0.243 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  35 

PR 2011 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  1.718 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  4,104 cuft
Drainage area =  0.243 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  36 

PR 2012 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  0.713 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  1,631 cuft
Drainage area =  0.243 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 36 -- 1 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  36 

PR 2012 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  1.250 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  2,949 cuft
Drainage area =  0.243 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  36 

PR 2012 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  1.718 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  4,104 cuft
Drainage area =  0.243 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  37 

PR 2013-2016 BOOSTER PS 3

Hydrograph type =  SCS Runoff Peak discharge =  1.170 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  2,679 cuft
Drainage area =  0.399 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 37 -- 1 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  37 

PR 2013-2016 BOOSTER PS 3

Hydrograph type =  SCS Runoff Peak discharge =  2.053 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  4,842 cuft
Drainage area =  0.399 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  37 

PR 2013-2016 BOOSTER PS 3

Hydrograph type =  SCS Runoff Peak discharge =  2.821 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  6,739 cuft
Drainage area =  0.399 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  38 

PR 2013-2016 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  0.713 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  1,631 cuft
Drainage area =  0.243 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 38 -- 1 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  38 

PR 2013-2016 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  1.250 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  2,949 cuft
Drainage area =  0.243 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  38 

PR 2013-2016 BOOSTER PS 4

Hydrograph type =  SCS Runoff Peak discharge =  1.718 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  4,104 cuft
Drainage area =  0.243 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  4.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 38 -- 100 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  39 

PR 2011 STAGING/PROCESS AREA

Hydrograph type =  SCS Runoff Peak discharge =  6.094 cfs
Storm frequency =  1 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  13,241 cuft
Drainage area =  2.200 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  6.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 39 -- 1 Year

  Hyd No. 39



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Wednesday, Mar 30, 2011

Hyd. No.  39 

PR 2011 STAGING/PROCESS AREA

Hydrograph type =  SCS Runoff Peak discharge =  11.05 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  25,021 cuft
Drainage area =  2.200 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  6.00 min
Total precip. =  3.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  39 

PR 2011 STAGING/PROCESS AREA

Hydrograph type =  SCS Runoff Peak discharge =  15.34 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  35,423 cuft
Drainage area =  2.200 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  6.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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SECTION 02300 

GRAVEL DRAINAGE LAYER 

 
PART 1 – GENERAL 

1.01 SCOPE OF WORK 

A. The work covered in this Section consists of furnishing and placing the layer of 
granular material within the liner system, which is part of the Sediment 
Consolidation Area (SCA).  The granular material is placed on top of the 
geotextile cushion in accordance with the Project Specifications and Drawings 
and in conformity with the lines, grades, thicknesses, and typical cross-sections 
shown on the plans or established by the Engineer.   

1.02  RELATED WORK 

A. Work in this section includes, but is not limited to:  

1. Section 01030 Environmental Protection 
2. Section 01300 Submittal Procedures 
3. Section 01620 Health and Safety Requirements 
4. Section 02100 Site Clearing 
5. Section 02200 Earthwork 
6. Section 02250 Low Permeability Soil Layer 

1.03 REFERENCES 

A. Latest version of American Society for Testing and Materials (ASTM) 
Standards:  

1. ASTM C 136 Standard Test Method for Sieve Analysis of Fine and 
Coarse Aggregates.  

2. ASTM D 75 Standard Practice for Sampling Aggregates 
3. ASTM D 2434 Standard Test Method for Permeability of Granular 

Soils (Constant Head).  
4. ASTM D 2487 Standard Classification of Soils for Engineering 

Purposes (Unified Soil Classification System).  
5. ASTM D 3042 Standard Test Method for Insoluble Residue in 

Carbonate Aggregate.  

1.04 SUBMITTALS 

A. The Contractor shall submit the following information to Engineer for review 
and approval in accordance with Section 01300 – Submittal Procedures and as 
elsewhere specified in this Section 30 calendar days prior to initiating Gravel 
Drainage Layer activities.  
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1. Handling and stockpiling methods to minimize particle segregation; 
2. Equipment and methods for management of various stockpiles.  

Management of stockpiles shall also include methods to measure and 
monitor material stockpiles; 

3. Equipment and methods to load and haul material from the material 
stockpiles; 

4. Equipment and methods to place the material; 
5. Repair procedures; 
6. Proposed offsite borrow source(s); 
7. Coordination of survey requirements for the work; 
8. Locations of on-site temporary soil stockpile areas; 
9. Coordination of construction activities with surface-water management 

and erosion and sediment control measures; 
10. Schedule for construction activities; and 
11. Quality Control Work Plan. 

B. The Contractor shall be responsible for the adequacy and safety of the methods. 

C. Test results as specified herein shall be submitted to the Engineer for review 
within two (2) working days of receipt of results.  The Contractor shall not 
deliver material to the site prior to submission and approval by the Engineer of 
the geotechnical and analytical chemistry test results.  

1.05  CONSTRUCTION QUALITY CONTROL 

A. The Contractor shall submit a Quality Control (QC) Workplan for review.  Once 
instituted, the Contractor shall use the QC Workplan to ensure that the Work 
performed under the contract meets the requirements of the Contract 
Documents. 

B. The Contractor shall submit the name of a qualified Independent Testing 
Laboratory (ITL) to the Engineer for review. 

1. The Contractor shall submit to the Engineer for approval, the company 
name, address, and qualifications of the selected ITL proposed for use at 
the project.  Included in this submittal will be the names and qualifications 
of the individuals who are proposed for assignment to the site.  The 
Engineer reserves the right to request other information regarding the 
qualifications of the ITL for use in the evaluation process. 

C. Sampling 

1. The Contractor shall be responsible for collecting samples and conducting 
tests using a qualified ITL to document material property compliance with 
the specifications.   

2. Representative samples of each specific material type from each specific 
material source will be obtained by compositing at least five randomly 
selected individual samples of approximately equal weight.  The total 
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composite sample mass shall be at least the minimum size required to 
conduct all of the required material property tests for that material type.  
Each of the individual samples will be obtained from within the 
boundaries of the material mass that the composite sample represents.   

3. Contractor quality control samples may be obtained from in situ samples 
for pre-approval of a dedicated borrow source area.  The sampling 
methodology and means for assuring the material dedication to the project 
shall be submitted to the Engineer for approval prior to the 
commencement of sampling. 

4. Contractor quality control samples may also be obtained from dedicated 
stockpiles or storage/transportation vessels.  The sampling methodology 
and means for assuring the material dedication to the project shall be 
submitted to the Engineer for approval prior to the commencement of 
sampling. 

D. Minimum Sample Frequency 

1. QC testing per Part 360 will require a representative sample obtained and 
tested at the following frequencies (with a minimum of 1 sample from 
each borrow source area with consistent appearance): 

 One soil particle size analysis and soil classification for every 1,000 cubic 
yards of gravel drainage material placed; and one laboratory constant head 
permeability test for every 2,500 cubic yards of gravel drainage material 
placed.  

E. Material Property Testing 

1. Each composite sample shall be tested for material properties as defined in 
the section 2.01.E. 

F. General 

1. No imported materials shall be delivered to the project site before the 
required material property testing for that batch has been provided to the 
Engineer and written approval received from the Engineer.  Unapproved 
material shall be removed from the site at the Contractor’s expense. 

2. Contractor shall be responsible for repairing or reconstructing the 
deficiencies at his own expense to meet this specification and other 
Contract Documents. 

1.06  CONSTRUCTION QUALITY ASSURANCE 

A. The Engineer shall conduct quality assurance sampling on Gravel Drainage 
Layer materials.   

1. The Contactor shall provide access and support for the sampling and 
testing. 
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2. The Engineer shall have the right to visit the borrow source at any time 
during borrow pit working hours to observe mining, manufacturing, 
stockpiling or loading operations. 

PART 2 – PRODUCTS 

2.01 MATERIALS  

A. The drainage layer material shall be reasonably free of thin, flat, or elongated 
pieces, shall contain no organic matter, or soft friable particles, and shall not 
contain visible asbestos or hydrocarbons.  

B. Drainage layer material shall be classified as GW or GP in accordance with the 
Unified Soil Classification System (USCS) per ASTM D 2487 and shall have 
100% passing the 3” sieve, less than 5% passing the #4 sieve, and less than 3% 
passing the #200 sieve.  Alternate gravel gradations may be allowed based on 
approval of the Design Engineer. 

C. Drainage layer material shall have a minimum hydraulic conductivity of 10 
centimeters per second (cm/s) based on laboratory permeability testing 
conducted in accordance with ASTM  D 2434.   

D. The required gradation shall be obtained by screening or blending processes as 
may be necessary.  Crushing may be allowed based on approval by the 
Engineer. 

E. The Contractor shall perform the following tests, prior to material being 
delivered to the site, at the frequency specified in Section 1.05:  

1. Grain size (ASTM C 136)  
2. Hydraulic Conductivity (ASTM D 2434)  

F. The Contractor shall perform a minimum of one round of the following tests per 
borrow source, prior to material being delivered to the site:   

1. Certification and test results certifying that the material meets Table 375-
6.8(b) “Restricted Use Soil Cleanup Objectives” in NYSDEC Subpart 
375.  All test results shall be below the Commercial cleanup objective 
concentrations provided in this table. 

G. These control tests will be performed at each visual or textural change in source 
material, or as directed by the Engineer.  Test results shall be submitted to the 
Engineer in accordance with Part 1.04. 

2.02 EQUIPMENT 

A. Furnish equipment to haul, place, spread, and compact drainage layer materials.  
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B. Low ground pressure equipment shall be used to place, spread and compact 
drainage layer materials, as approved by the Engineer.  Areas such as access 
roads that may have truck traffic shall have at least 24 inches of gravel thickness 
before such traffic can be allowed. 

PART 3 – EXECUTION 

3.01 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Drainage layer material delivered to the site may be stockpiled in areas 
designated on the Project Drawings or other areas approved by the Engineer. 

B. Stockpiled drainage material shall be managed and controlled to prevent mixing 
with other materials in accordance with the Contractor’s procedures. 

3.02 MATERIAL PLACEMENT 

A. The drainage layer materials shall not be placed until Engineer has reviewed 
and approved the initial source certifications, required test data for material 
stockpiled at the site, and required test data and submittals, including survey 
information, for the underlying soil layer.  

B. Place the drainage layer material directly on top of the underlying geotextile 
layer, as shown on the Project Drawings and then carefully spread using 
equipment and procedures that will not cause damage or rutting to the 
underlying geotextile.  The Gravel Drainage Layer thicknesses at each location 
shall be in accordance with the Project Drawings and shall not be less than 12 
inches at any location.  Areas such as access roads that may have truck traffic 
shall have at least 24 inches of gravel thickness before such traffic can be 
allowed.   

C. The drainage layer material shall be delivered as a uniform mixture and shall be 
placed to limit segregation of materials and the formation of pockets of coarse 
and fine materials.  Placement of the materials in windrows or layers shall be 
done to limit the distance that the drainage layer materials must be spread to 
achieve the required thickness. 

D. Drainage layer materials shall not be hauled directly on the underlying layers.   

E. Spread the drainage layer material over the underlying geotextile by pushing the 
material forward to cascade rather than be shoved across the underlying layer.  

F. Drainage layer material shall be placed in loose lift thicknesses of one foot or 
greater to the lines, thicknesses and grades shown on the drawings and as 
approved by Engineer.  The thickness of the Drainage Layer at any location 
shall be measured perpendicular to the plane of the slope at each location.  Due 
to the compressible nature of the foundation, a strict conformance with the 
design elevations is not required.  Gravel Drainage Layer material can be used 
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to locally adjust the slopes to improve stability during filling of geo-tubes as 
needed. 

G. Drainage layer material should be placed in coordination with the Engineer.  
Gravel shall not be placed when snow cover is present on the geotextile 
cushion.  Gravel placement shall continue after the snow cover has melted 
sufficiently to proceed with placement.  All safety procedures regarding 
operating equipment under snow events shall be followed. 

3.03 SURVEY CONTROL 

A. Contractor shall provide as-built documentation for the top surface of the Gravel 
Drainage Layer.  In addition, Contractor shall also provide thickness 
measurements or calculations for the Gravel Drainage Layer as it is being 
constructed.  These thickness values measured or calculated during construction 
are less likely to be affected by the settlement of the soft foundation material 
than the elevation measurements of the top of the Gravel Drainage Layer taken 
after the construction.  Therefore, the thickness measurements or calculations 
performed during construction shall be used to verify that the minimum 
thickness requirements are met.  The elevation measurements of the top of the 
Gravel Drainage Layer taken after the construction shall be used to verify 
general conformance with base slopes.  The elevation measurements shall be 
performed at a maximum spacing of 50 feet.  The thickness measurements or 
calculations shall be performed at a maximum spacing of 100 feet. 

B. Provide survey information for Engineer to confirm the thicknesses and grades 
of complete areas.  A maximum of 3 working days shall be allowed for the 
Engineer to confirm and accept the survey results. 

3.04 TOLERANCES 

A. Construct the finished surface of the Gravel Drainage Layer slopes to a 
tolerance of +/-0.2% of the slopes indicated on the Project Drawings when 
measured at any point along a 50 feet straight-edge.   

B. Tolerance requirement may be waived by the Engineer to achieve grades in a 
manner to facilitate placement of geotextile tubes. 

[END OF SECTION] 
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Job Number: 
Discipline Page 

                     Calculation Page 444853.04620 Civil 1 of 11 
Rev Date Preparer Reviewer Client: Honeywell

A 28 Feb. 2011 AJD XDH Project: WTP and SCA
B 8 Mar. 2011 AJD XDH Facility: WTP and SCA 2011-2016 SWPPP 
C 01 Apr. 2011 AJD XDH Subject: 100-yr Storm Containment Calculations 

 
1.0  Objective: 
 
These calculations demonstrate the storage capacity available for the 100-yr storm event at the facilities associated with 
the WTP and SCA Project. 
 
 
2.0  Methods: 
 
Where precipitation was incident to a defined area, it was assumed that 100% of the stormwater would be contained (i.e., 
a runoff curve number of 100 with no infiltration, evapotranspiration, or off-site discharge). The demand volume values 
in these areas were determined by multiplying the ground surface area by the 100-yr 24-hr rainfall depth of 5.2" (A*R). 
 
The containment volume values were determined by one of two methods: 

1) The containment volume values in these areas were determined by multiplying the ground surface area by the 
designed berm height. 

2) AutoCAD Civil 3D TIN-to-TIN composite modeling method,  denoted as “Parsons & Geosyntec, 2010” or 
“O’Brien & Gere, 2010” where this method was used. 

2.1  Containment Volume:  SCA Phase 1 Perimeter Channel - TC1

VTC1 1980000gal (Parsons & Geosyntec, 2010)

Shown on Figure 1

2.2  Containment Volume:  SCA Phase 2 Perimeter Channel - TC2

VTC3 67000gal (Parsons & Geosyntec, 2010)

Shown on Figure 2

2.3  Containment Volume:  SCA West Basin

VWestBasin 13acre ft

VWestBasin 4236068 gal (Parsons & Geosyntec, 2010)

Shown on Figures 1 &  2

2.4  Containment Volume:  SCA East Basin

VEastBasin 13acre ft

VEastBasin 4236068 gal (Parsons & Geosyntec, 2010)

Shown on Figures 1 &  2
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2.5  Containment Volume:  Debris Management Area (DMA) within SCA Phase 2

ADMA 2.0acre
Interior Area of DMA to toe of gravel berm base

ADMA 87120 ft2

HDMABerm 8.0in Height of gravel berm at DMA

VDMA ADMA HDMABerm Total water containment capacity

VDMA 434469 gal

Shown on Figure 3

2.6  Containment Volume:  SCA Phase 1, 2, & 3 

APhase1 25acre Phase 1 Area

APhase2 22acre Phase 2 Area, excluding the 2.0 acre DMA

APhase3 16acre Phase 3 Area

HSCABerm 4ft Average berm height at SCA

VPhase1 APhase1 HSCABerm Phase 1 containment volume

VPhase1 32585141 gal

Shown on Figure 1

VPhase2 APhase2 HSCABerm Phase 2 containment volume

VPhase2 28674924 gal

Shown on Figure 4

Phase 3 containment volume
VPhase3 APhase3 HSCABerm

VPhase3 20854490 gal

Not shown on figure
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2.7  Slurry Pipeline Volume:

DPipe 12.91in Inside diameter of 16" DR-11 HDPE pipe

APipe
π DPipe

2


4
 APipe 131 in2

 Cross sectional area of 16" DR-11 HDPE pipe

LPipeLand 20700ft Length of pipe on land

LPipeWater 6000ft Maximum length of pipe on water

VPipe APipe LPipeLand LPipeWater 

VPipe 181561 gal Total volume of water contained in one length of slurry pipeline

Note:  Slurry pipeline volume is a single flush volume to remove sediment and water from the pipeline prior to shutdown 
           events.  Thisvolume contributes to the total demand volume at the SCA

Not shown on figure

2.8  Containment Volume:  SPA - Lined

ASPALined 1.0acre Area of  lined section of the SPA

ASPALined 43560 ft2

VSPALined 0gal Total lined section of SPA water containment capacity

Note:  Lined part of the SPA is a catchment area only. 

Shown on Figures 5 & 6

2.9  Containment Volume:  SPA - Paved

ASPAPaved 1.7acre Area of  paved section of the SPA

ASPAPaved 74052 ft2

VSPAPaved 1223780gal Total paved section of SPA water containment capacity

Shown on Figures 5 & 6

4/1/2011  11:58 AM 3  of  11



2.10  Containment Volume:  WTP

AWTP 3.2acre WTP Area

AWTP 139392 ft2

VWTP 40500ft3 Total WTP water containment capacity

VWTP 302961 gal  (O'Brien & Gere, 2010)

Shown on Figures 5 & 6

2.11  Containment Volume:  Staging Area

AStage 43560ft2 Staging area

VStage AStage HBermStage VStage 43560 ft3 Assumes a berm height of 12". 

VStageReduced VStage 4760ft3 VStageReduced 38800 ft3 Decrease in storage volume associated with interior portion of berm. 

VStageReduced 290244 gal Available storage volume in the staging area

Shown on Figure 7

2.12  Geotextile Tube Post-Shutdown Filtrate Volume Analysis:

Flow:            
(gpm)

Start Hour: Finish Hour: Total Minutes: Total Volume:  
(gal)

1250 0 12 720 900,000
625 12 24 720 450,000

312.50 36 48 720 225,000
156.25 60 72 720 112,500

Total: 1,687,500

Geosynthetic Dewatering Tube Filtrate Analysis

Note:  It is assumed that filtrate drains from the geotextile tubes for three days after a shutdown.
Not shown on figure

2.13  Containment Volume:  SCA Gravel Layer

Volume of water that could be contained within the SCA Phase 1 gravel
drainage layer.  Parsons and Geosyntec, 2010.  Assumes gravel porosity is
40%

VGravelP1 8600000gal

Volume of water that could be contained within the SCA Phase 2 gravel
drainage layer.  Parsons and Geosyntec, 2010.  Assumes gravel porosity is
40%

VGravelP2 3500000gal

Total Volume of water that could be contained within the SCA Phase 1 &
2 gravel drainage layer(s).  Parsons and Geosyntec, 2010.  Assumes
gravel porosity is 40%

VGravelTotal 9300000gal

Shown on Figures 5 & 6
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3.0  SCA and WTP  Construction:  Case 1

Assumptions: 
 
1. Stormwater that falls on Phase 1 SCA, East Basin, West Basin, and Debris Management Area (DMA) will be 

detained in these lined areas prior to being discharged to SPDES Outfall No. 18, in accordance with Stormwater 
Management Strategy No. 4. 

1.1. Phase 1 SCA + East Basin + West Basin comprise a self contained area to detain the stormwater volume 
associated with the 100-year storm event prior to being discharged to SPDES Outfall No. 18. 

1.2. The DMA is a self contained area to detain the stormwater volume associated with the 100-year storm event 
prior to being discharged to SPDES Outfall No. 18. 

2. Stormwater that falls on the WTP, SPA-Lined, and SPA-Paved areas will be bermed to detain the stormwater volume
associated with the 100-year storm event prior to being routed to the wet well of the booster station located adjacent 
to the existing retention ponds, in accordance with Stormwater Strategy No.2.  The lined portion of the SPA is 
designed to contain the screening process debris, therefore it is assumed to have no containment volume. 

Area:  
(acres)

100-yr   
24-hour 
Rainfall:  

(in)

Demand 
Volume:    

(gal)

Containment 
Volume:     

(gal)

Assumption 
No.:

Demand 
Volume Basis:

Containment 
Volume Basis: Notes:

Phase 1 
SCA:

25.0 5.2 3,530,057 32,585,141 Method 1
Average 

berm Height 
of 4ft

East Basin: 4.0 5.2 564,809 4,236,068
Parsons & 
Geosyntec, 

2010

West Basin: 2.3 5.2 324,765 4,236,068
Parsons & 
Geosyntec, 

2010
Phase 1 
Gravel 
Layer

25.0 5.2 8,600,000 Method 2
Parsons & 
Geosyntec, 

2010

TC1 5.2 1,980,000 Method 2

4,419,631 51,637,277

WTP and SCA Construction - Case 1

Phase1 SCA + East Basin + West Basin + Gravel Layer + TC1 - Construction

Subtotal:

Area*Rainfall

Method 2

1.1

Included in 
Phase 1 
Demand
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3.0  SCA and WTP  Construction:  Case 1  (cont.)

Area:  
(acres)

100-yr   
24-hour 
Rainfall:  

(in)

Demand 
Volume:    

(gal)

Containment 
Volume:     

(gal)

Assumption 
No.:

Demand 
Volume Basis:

Containment 
Volume Basis: Notes:

DMA: 2.0 5.2 282,405 434,469 1.2 Area*Rainfall Method 1
Average 

berm Height 
of 8in

SPA-Lined: 1.0 5.2 141,202 0 Assumption 2

Assumed no 
Available 

Containment 
Volume 

SPA-Paved: 1.7 5.2 240,044 1,223,780

WTP: 3.2 5.2 451,847 302,961

833,093 1,526,741

Staging Area: 1.0 5.2 141,202 290,244 Area*Rainfall Method 1 O'Brien & 
Gere, 2010

Subtotal:

SPA + WTP  - Construction

DMA - Construction

Staging Area - Construction

Area*Rainfall Containment 
Volume 

Based Upon 
SPA and 

WTP Design

Method 2

2

WTP and SCA Construction - Case 1 (cont.)
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4.0  SCA and WTP Construction:  Case 2

Assumptions: 
 
1. Stormwater that falls on Phase 1, East Basin, West Basin, WTP, SPA-Paved, SPA-Lined, and DMA will be routed to 

the SCA and WTP for treatment in accordance with Stormwater Strategy No. 6. 

1.1. Phase 1 SCA + East Basin + West Basin comprise a self contained area to detain the stormwater volume 
associated with the 100-year storm event prior to being routed to the SCA and WTP. 

1.2. WTP + SPA-Paved + SPA-Lined comprise a self contained area to detain the stormwater volume associated 
with the 100-year storm event prior to being routed to the SCA and WTP.  The lined portion of the SPA is 
designed to contain the screening process debris, therefore it is assumed to have no containment volume. 

1.3. The DMA is a self contained area to detain the stormwater volume associated with the 100-year storm event 
prior to being routed to the SCA and WTP. 

2. Stormwater that falls on Phase 2 SCA will be detained on this lined area prior to being discharged to SPDES Outfall 
No. 18, in accordance with Stormwater Management Strategy No.4. 

3. For the purpose of these calculations, dredging operations will be suspended upon notification from OCDWEP 
(Metro) to suspend WTP effluent discharges. 

4. The SCA composite liner and liquid collection system is designed to achieve a head no greater than 1 ft on the liner 
during operations.  In addition to the operational capacity of the liquid collection system, the SCA basins will provide
storage for high precipitation events.  The calculations below present the containment volume of the SCA basins 
compared to the expected precipitation demand volume. 

5. Pipeline volume is a single flush volume to remove sediments and water from the pipeline prior to shutdown events. 

Area:  
(acres)

100-yr   
24-hour 
Rainfall:  

(in)

Demand 
Volume:    

(gal)

Containment 
Volume:     

(gal)

Assumption 
No.:

Demand 
Volume Basis:

Containment 
Volume Basis: Notes:

Phase 1 
SCA:

25.0 5.2 3,530,057 0 4 Area*Rainfall Assumption 4

Assumed no 
Available 

Containment 
Volume 

Phase 1 
Gravel 
Layer

25.0 5.2
Included in 

Phase 1 
Demand

8,600,000 Method 2
Parsons & 
Geosyntec, 

2010

East Basin: 4.0 5.2 564,809 4,236,068
Parsons & 
Geosyntec, 

2010

West Basin: 2.3 5.2 324,765 4,236,068
Parsons & 
Geosyntec, 

2010

Slurry 
Pipeline:

181,561 N/A 5
Attached 

Calculation

26,700 ft of 
DR-11 16"-

OD

Geotextile 
Tube Filtrate: n/a n/a 1,687,500 0 Model See Section 

2.12

WTP and SCA 2012 Construction - Case 2

Phase1 SCA + Gravel Lyer + East Basin + West Basin + Pipe Flush Volume + Geotextile Tube Filtrate + TC1 + TC2  - Operations

1.1 Method 2Area*Rainfall

N/A
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4.0  SCA and WTP Construction:  Case 2  (cont.)

Area:  
(acres)

100-yr   
24-hour 
Rainfall:  

Demand 
Volume:    

(gal)

Containment 
Volume:     

(gal)

Assumption 
No.:

Demand 
Volume Basis:

Containment 
Volume Basis: Notes:

TC1 5.2
Included in 
Phase 1 & 
Phase 2

1,980,000 Method 2

6,288,692 19,052,136

SPA-Lined: 1.0 5.2 141,202 0 Assumption 1.2

Assumed no 
Available 

Containment 
Volume 

SPA-Paved: 1.7 5.2 240,044 1,223,780

WTP: 3.2 5.2 451,847 302,961

833,093 1,526,741

DMA: 2.0 5.2 282,405 434,469 1.3 Area*Rainfall Method 1
Average 

berm Height 
of 8in

Phase 2 
SCA:

22.0 5.2 3,106,450 28,674,924 2 Area*Rainfall Method 1
Average 

berm Height 
of 4ft

Phase 2 
Gravel 
Layer

22.0 5.2 3,500,000 Method 2
Parsons & 
Geosyntec, 

2010

TC2 5.2 67,000 Method 2

3,106,450 32,241,924

Staging Area: 1.0 5.2 141,202 290,244 Area*Rainfall Method 1
O'Brien & 
Gere, 2010

Subtotal:

WTP and SCA 2012 Construction - Case 2 (cont.)

Phase1 SCA + Gravel Lyer + East Basin + West Basin + Pipe Flush Volume + Geotextile Tube Filtrate + TC1 + TC2  - Operations

Staging Area - Operations

SPA + WTP  - Operations

Containment 
Volume 

Based Upon 
SPA and 

WTP Design

Subtotal:

DMA - Operations

Phase 2 + Phase 2 Gravel Layer- Construction

Area*Rainfall

Method 2

1.2

Subtotal:

Included in 
Phase 2 
Demand
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5.0  SCA and WTP Operation:  Case 1

Assumptions: 
 
1. Stormwater that falls on Phase 1 SCA, Phase 2 SCA, East Basin, West Basin, WTP, SPA-Paved, SPA-Lined, and 

DMA will be routed to the SCA and WTP for treatment in accordance with Stormwater Strategy No. 6. 

1.1. Phase 1 SCA + Phase 2 SCA + East Basin + West Basin + DMA comprise a self contained area to detain the 
stormwater volume associated with the 100-year storm event prior to being routed to the WTP. 

1.1. WTP + SPA-Lined + SPA-Paved comprise a self contained area to detain the stormwater volume associated with 
the 100-year storm event prior to being routed to the WTP.  The lined portion of the SPA is designed to contain 
the screening process debris, therefore it is assumed to have no containment volume. 

2. Stormwater that falls on Phase 3 SCA will be detained on this lined area prior to being discharged to SPDES Outfall 
No. 18, in accordance with Stormwater Management Strategy No. 4. 

3. For the purpose of these calculations, dredging operations will be suspended upon notification from OCDWEP 
(Metro) to suspend WTP effluent discharges. 

4. The SCA composite liner and liquid collection system is designed to achieve a head no greater than 1 ft on the liner 
during operations.  In addition to the operational capacity of the liquid collection system, the SCA basins will provide 
storage for high precipitation events.  The calculations below present the containment volume of the SCA basins 
compared to the expected precipitation demand volume. 

5. Pipeline volume is a single flush volume to remove sediments and water from the pipeline prior to shutdown events. 

Area:  
(acres)

100-yr   
24-hour 
Rainfall:  

(in)

Demand 
Volume:    

(gal)

Containment 
Volume:     

(gal)

Assumption 
No.:

Demand 
Volume Basis:

Containment 
Volume Basis: Notes:

Phase 1 
SCA:

25.0 5.2 3,530,057 0

Assumed no 
Available 

Containment 
Volume 

Phase 2 
SCA:

22.0 5.2 3,106,450 0

Assumed no 
Available 

Containment 
Volume 

Phase 1 & 2 
Gravel 
Layers

25.0 5.2
Included in 

Phase 1 
Demand

9,300,000 Method 2
Parsons & 
Geosyntec, 

2010

East Basin: 4.0 5.2 564,809 4,236,068
Parsons & 
Geosyntec, 

2010

West Basin: 2.3 5.2 324,765 4,236,068
Parsons & 
Geosyntec, 

2010

WTP and SCA Operations - Case 1

Ph.1 + Ph. 2 + Gravel Layer  + E. Basin + W Basin + Pipe Flush + DMA + Geotextile Filtrate + Channels -Operations

1.1

4 Assumption 4

Method 2

Area*Rainfall
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5.0  SCA and WTP Operation:  Case 1  (cont.)

Area:  
(acres)

100-yr   
24-hour 
Rainfall:  

(in)

Demand 
Volume:    

(gal)

Containment 
Volume:     

(gal)

Assumption 
No.:

Demand 
Volume Basis:

Containment 
Volume Basis: Notes:

Slurry 
Pipeline:

181,561 N/A 5 Attached 
Calculation

26,700ft of 
DR-11 16"-

OD

Geotextile 
Tube Filtrate: n/a n/a 1,687,500 0 Model See Section 

2.12

TC1 5.2 1,980,000 Method 2

TC2 5.2 67,000 Method 2

DMA: 2.0 5.2 282,405 434,469 1.1 Area*Rainfall Method 1
Average 

berm Height 
of 8in

9,677,547 20,253,605

SPA-Lined: 1.0 5.2 141,202 0 Assumption 1.2

Assumed no 
Available 

Containment 
Volume 

SPA-Paved: 1.7 5.2 240,044 1,223,780

WTP: 3.2 5.2 451,847 302,961

833,093 1,526,741

Phase 3 
SCA:

16.0 5.2 2,259,236 20,854,490 2 Area*Rainfall Method 1 Berm Height 
of 4ft

Staging Area: 1.0 5.2 141,202 290,244 Area*Rainfall Method 1 O'Brien & 
Gere, 2010

Staging Area - Operations

Area*Rainfall

Method 2

1.2 Containment 
Volume 

Based Upon 
SPA and 

WTP Design

Subtotal:

Phase 3 SCA - Construction

N/A

Subtotal:

SPA + WTP - Operations

WTP and SCA Operations - Case 1 (cont.)

Included in 
Phase 1 & 

Phase 2

Included 
in Phase 
1 Area

Ph.1 + Ph. 2 + Gravel Layer  + E. Basin + W Basin + Pipe Flush + DMA + Geotextile Filtrate + Channels -Operations
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