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PROJECT: Oak Tree Apartments

Section 1:  Background

A: DOCUMENT DESCRIPTION:

This document, (Storm Water Pollution Prevention Plan "SWPPP") was prepared in
compliance with the “New York State Department of Environmental Conservation
SPDES General Permit for Storm Water Discharges from Construction Activities”
(Permit No. GP-0-20-001, Effective 1-29-20) for construction of a 228 unit residential
apartment complex with several buildings, parking lots, community center and pool on a
14.48 acre parcel located in the Town of Haverstraw, New York.

This “SWPPP” includes text and site plan drawings as listed in Part |11.B of GP-0-20-001
that describes the existing condition of the site and the proposed and estimated
conditions during and after construction. The actual conditions of the Storm Water
Management measures maintained during construction will be identified, recorded and
made part of Appendix D.

The following is a list and brief description of the sections of this text as identified in the
Table of Contents:

Sections 1 & 2: Background and Description of the pre construction site conditions and
the conditions that are predicted to occur during and after the project construction.

Section 3, Appendix A: Storm Water Management Report dated 4-19-21 (or revision
thereafter) and outlines the improvements planned to control storm water runoff in terms
of quantity and quality. Documents in support of and referenced in Sections 1 & 2.

Section 3, Appendix B: The certifications of the project operator and the project
contractors responsible for the implementation of this plan.

Section 3, Appendix C: The construction activity initiation and completion dates form to
be completed by the contractor as the project in constructed.




Section 3, Appendix D: Blank Storm Water Pollution Prevention Plan Observation
Report to be completed by the contractor after each inspection conducted and as
described in Section 1.C.2.ii.1 of this text.

Section 3, Appendix E: A copy of the NYSDEC SPDES General Permit for Storm Water
Discharges from Construction Activities (Permit No. GP-0-20-0012, Effective 1-29-20)
The contractor is responsible for maintaining compliance with this permit.

Section 3, Appendix F: A completed copy of the project’s Notice of Intent and the MS4
acceptance form have been submitted to the NYSDEC on .

Section 3, Appendix G: A blank copy of the projects Notice of Termination That will be
completed and submitted to NYSDEC following final stabilization of the site.

Compliance with the NYSDEC SPDES General Permit for Storm Water Discharges
from Construction Activities (General Permit) includes, but not limited to, completing the
following activities:

1) Retaining a copy of this SWPPP including text, appendices and drawings at the
site until the date of final stabilization;

2) Posting a copy of the NOI and a project description at the construction site for
public viewing and installation of a SWPPP mailbox on site;

3) Maintaining the SWPPP current as specified in Section II1.C of the General
Permit;

4) Submitting a certified Notice of Termination when the site has finally been
stabilized and discharges from construction activities has been eliminated;

5) Maintaining a copy of the SWPPP by the operator for three years following the
date of final stabilization.

6) Periodic Inspections of the Storm Drainage Retention/Detention Systems, pipes,
catchbasins and pipe exhaust/ditch areas on site to be performed by a NYS
Licensed P.E. as per the schedule outlined in the maintenance guidelines in the
SWPPP.

The contractor shall refer to the NYSDEC SPDES General Permit for Storm Water

Discharges from Construction Activities (Appendix E) for a complete listing of permit
requirements for compliance.

B: PROJECT LOCATION:

This project is situated on the North side of Rosman approximately 220 feet East of the
intersection of Rosman Road with Caruso Court in the Town of Haverstraw. This parcel
is comprised of a single lot containing a total of 14.48 acres and is located in an OT-17
Zone in the Town of Haverstraw, NY. There exists a number of deteriorating small
frame residences along Oak Tree Lane with the access drive culminating at Rosman
Road in the same location as is proposed.



C: PROJECT DESCRIPTION:

1: Scope of Project

The applicant is proposing to demolish all developed buildings and pavement on site
and then re-develop by creation of 228 apartments in 4 new buildings on site with a
circular access drive and a number of parking lots to serve its residents. In addition,
there will be a club house and pool, along with a new dog park and access trail around
the developed area on site for recreation.  This project will disturb greater than 5-acres
and will require a phased construction plan be developed with a full Stormwater
Pollution Prevention Plan (SWPPP) for this project.

There are a variety of deciduous, evergreen, fruit and nut trees on site and are indicated
on the latest set of site plan drawings, last revised 4-19-21 (or revision thereafter) for
this site. Efforts have been made to retain existing trees where feasible. The rest of the
non-impervious area.on site consists mainly of grassy/lawn areas as some of this
project area has previously been developed. No wetlands areas have been known to
exist, recognized or delineated on this site.

The project will disturb approximately 11.63 acres of the site. Soil disturbing activities
will include: clearing and grubbing, installing stabilized construction entrances,
wherever necessary; perimeter and other erosion and sediment controls; grading (cuts
& fills); excavation for drainage, sanitary sewer and other utilities, infiltration systems,
new building construction and preparation for final planting and seeding. All new,
relocated or replacement plantings proposed on site are indicated on the Planting Plan
for the Oak Tree project, last revised 4-19-21(or revision thereatter).

2: Storm Water Management Plan

i: Storm Water Quality

The Storm Water Quality objective is to ensure that the requirements of the NYSDEC
SPDES General Permit regarding post-development storm water quality are met. The
General Permit states that a storm water discharge “shall neither cause nor contribute
to a violation of water quality standards as contained in Parts 700 through 705 of Title 6
of the Official Compilation of Coded, Rules and Regulations of the State of New York”.
This objective has been met through the proposed construction of porous membranes
for infiltration purposes in accordance with the Best Management Practices (BMP's) to
maximize treatment of impervious surfaces.

*Management of storm water quality is discussed in Appendix A, “Technical
Report, prepared by Sparaco & Youngblood, PLLC, dated 4-19-21 (or revision
thereafter) by Sparaco & Youngblood, PLLC.



i Maintenance of Temporary and Permanent Structures and Practices
1. Temporary

Temporary structures and practices, as described in the Sequence of Construction and
Erosion Control Plan drawings will be installed and maintained through the duration of
the project’s construction. As required by the General Permit, structures and practices
located in disturbed areas of the site will be inspected by a qualified individual at least
every seven days. Areas of the site that have been finally stabilized will be inspected at
least every month until the whole site has been stabilized. Following the inspections,
certified inspection reports will be completed. Based on the results of the inspections,
appropriate revisions to the SWPPP and its implementation will be completed within
seven calendar days following the inspection.

Appendix D of this SWPPP includes blank inspection report forms to be used 1o
complete the inspections and reports. Completed reports will be added to Appendix D
and retained as part of this SWPPP.

2. Permanent

Permanent structures and measures employed to control the project's quality of storm
water will require inspections and maintenance. These include storm water flow
controlling structures (catch basins, pipes, etc.). The project operator will be
responsible for inspecting and maintaining permanent storm water, management
structures and practices. Inspections should be made every 6 months or after a storm
that is 3 inches or greater by a NYS Licensed P.E. (see also Note #6 in compliance
section above).

3: PROJECT PERMITS AND APPROVALS

Permits and approvals being sought for two new proposed lots at existing Tax Lot #
26.05-1-42 & 26.09-2-8 shall include but not limited to;

i: Town of Haverstraw
a) Final Approval for Site Plan Entitled “Oak Tree Apartments” dated 4-19-21 or
later revision thereafter.

ii. New York State Department of Environmental Conservation
a) Storm Water SPDES Permit — NOI submitted




iii. Rockland County Health Department
a) Health Department approval of a water main extension.
b) Health Department approval of a sewer main extension.

iv: Suez Water Company

v: Town of Haverstraw Joint Regional Sewer Board

a) Approval of the proposed sewer system.



1) SITE DESCRIPTION:

PROJECT NAME & LOCATION:

OAK TREE APARTMENTS
1-72 OAK TREE LANE &
22 ROSMAN ROAD
HAVERSTRAW, NY 10984

OWNER NAME AND ADDRESS:

OAK TREE APARTMENTS, LLC
16 SQUADRON BOULEVARD, SUITE #106
NEW CITY, NY 10956

APPLICANT NAME AND ADDRESS:

OAK TREE APARTMENTS
16 SQUADRON BOULEVARD, SUITE #106
NEW CITY, NY 10956

DESCRIPTION:

PROPOSED SITE PLAN FOR 228 UNITS IN 4 BUILDINGS FOR A 228-UNIT APARTMENT
RESIDENTIAL DEVELOPMENT PROJECT ON A 14.48 ACRE SITE. TOTAL DISTURBANCE OF
THE SITE IS APPROXIMATELY 11.63 ACRES.

SOIL DISTURBING ACTIVITIES WILL INCLUDE: CLEARING AND GRUBBING; INSTALLING
STABILIZED CONSTRUCTION ENTRANCES, WHEREVER NECESSARY;PERIMETER AND
OTHER EROSION AND SEDIMENT CONTROLS; GRADING (CUTS & FILLS),EXCAVATION FOR
DRAINAGE, SANITARY SEWER, OTHER UTILITIES, AND - BUILDING  FOUNDATIONS;
. CONSTRUCTION OF ROAD AND DRIVEWAYS; AND PREPARATION FOR FINAL PLANTING
AND SEEDING. ‘

SITE AREA:

THE SITE IS APPROXIMATELY 14.48 ACRES, OF WHICH APPROXIMATELY 11.63 ACRES
WlLL BE DISTURBED BY CONSTRUCTION ACTIVITIES.

SITE VEGETATION:

THE SITE HAS BEEN PREVIOUSLY DEVELOPED AND CONTAINS A NUMBER OF EXISTING
STRUCTURES (BUNGALOES, SHEDS, ETC.) AND AN EXISTING MACADAM DRIVEWAY ON
SITE. THE SPACE BETWEEN THE AFOREMENTIONED ITEMS CONSIST MAINLY OF LAWN
AND SOME MINOR VEGETATION/TREES. THE REST OF THE EXISTING SITE AREA
"CONSISTS OF WOODED ARFAS AND ALL SIGNIFICANT TREES HAVE BEEN IDENTIFIED ON
THE EXISTING CONDITIONS MAP. - DUE TO THE CONSTRUCTION OF, THE NEW
APARTMENT BUILDINGS, ROADWAYS, PARKING LOTS AND RECREATION CENTER THERE
WILL BE MORE IMPERVIOUS AREA ON SITE IN POST-CONSTRUCTION CONDITIONS AND
AS A RESULT LESS GREEN SPACE. HOWEVER, THE APPLICANT WILL TAKE MEASURES
TO PRESERVE AS MUCH GREEN SPACE AND EXISTING TREES AS POSSIBLE ON SITE IN
ADDITION TO SUPPLEMENTING WITH NEW TREES/VEGETATION ONCE THE FINAL
GRADING HAS BEEN COMPLETED. THE PROPOSED AREA OF VEGETATION TO REMAIN IS
APPROXIMATELY 2.85 ACRES. DETAILED DESCRIPTION OF AREAS AND TREES TO BE
REMOVED/ADDED ARE SHOWN ON SITE PLAN DRAWINGS PREPARED BY SPARACO &
YOUNGBLOOD, PLLC, LAST REVISED 4-19-21 OR REVISION THEREAFTER.



WETLANDS:

THERE ARE NO KNOWN FEDERAL OR STATE WETLANDS ON THIS SITE.
100-YEAR FLOODPLAIN:

THERE ARE NO KNOWN FEDERAL OR STATE DELINEATED FLOODPLAINS ON THIS SITE.

SEQUENCE OF MAJOR ACTIVITIES:

*NOTE: REFER TO PLANS PREPARED BY SPARACO & YOUNGBLOOD, PLLC DATED 4-19-21
(OR REVISION THEREAFTER) FOR ALL SITE PLAN WORK INCLUDING LOCATION OF
MATERIAL, WASTE, BORROW, EQUIPMENT STORAGE/STAGING AREAS, WHERE
APPLICABLE.

THE ORDER OF ACTIVITIES WILL BE AS FOLLOWS:

1. PROTECT ANY AREAS DESIGNATED ON THE PLANS (THAT REQUIRE PROTECTION) 'BY
INSTALLING TEMPORARY SNOW FENCING.

2. CONSTRUCT STABILIZED CONSTRUCTION ENTRANCES, WHEREVER NECESSARY.

3. INSTALL EROSION CONTROL MEASURES APPROPRIATE TO EACH PHASE OF WORK,
INCLUDING SILT FENCE, INLET PROTECTION, TEMPORARY BERMS, SWALES, AND
TEMPORARY SEDIMENT TRAPS.

4. PERFORM CLEARING AND GRUBBING ACTIVITIES.

5. STOCKPILE TOPSOIL IN APPROVED LOCATIONS.

6. PERFORM GRADING, EXCAVATION, AND RELATED OPERATIONS.

7. CONSTRUCT WATER QUALITY/DETENTION BASINS.

8. CONSTRUCT DRAINAGE SYSTEM IMPROVEMENTS, ROADWAY IMPROVEMENTS AND
STREET UTILITIES. :

9. CONSTRUCT BUILDINGS AND DRIVEWAYS.

10. AS CONSTRUCTION PROCEEDS, ALL DISTURBED AREAS SHALL BE PAVED, SEEDED,
SODDED, OR PLANTED AS SPECIFIED ON THE PLANS NO LATER THAN 14 DAYS FROM
THE LAST CONSTRUCTION ACTIVITY IN THAT AREA TO PREVENT UNNECESSARY
EROSION.

11. ONCE DISTURBED AREAS HAVE BEEN PROPERLY STABILIZED, TEMPORARY CONTROL
MEASURES SHALL BE REMOVED.

12. REMOVE ACCUMULATED SEDIMENTS FROM PERMANENT STORMWATER
MANAGEMENT FACILITIES.

NAME OF RECEIVING WATERS: MINISCEONGO CREEK AND EVENTUALLY
THE HUDSON RIVER.



2) CONTROLS:

EROSION AND SEDIMENT CONTROLS

STABILIZATION PRACTICES:

TEMPORARY STABILIZATION:

TOPSOIL STOCK PILES AND DISTURBED PORTIONS OF THE  SITE = WHERE
CONSTRUCTION ACTIVITY TEMPORARILY CEASES FOR AT LEAST 14 DAYS WILL BE
STABILIZED WITH TEMPORARY SEED AND MULCH NO LATER THAN 14 DAYS FROM THE
LAST CONSTRUCTION ACTIVITY IN THAT AREA. AN APPLICATION RATE OF A HALF POUND
OF RYE GRASS AND MULCHED WITH 100 POUNDS OF STRAW OR HAY PER 1,000 SQUARE
FEET SHALL BE USED AS A TEMPORARY SEEDING AND MULCH APPLICATION ON SITE.

AREAS OF THE SITE WHICH ARE TO BE PAVED WILL BE TEMPORARILY STABILIZED BY
APPLYING STONE SUB-BASE UNTIL PAVEMENT SYSTEM CAN BE APPLIED.

PERMANENT STABILIZATION:

DISTURBED PORTIONS OF THE SITE WHERE CONSTRUCTION ACTIVITIES PERMANENTLY
CEASE SHALL BE COVERED WITH FOUR (4) INCHES OF TOPSOIL AND STABILIZED WITH
PERMANENT SEED NO LATER THAN 14 DAYS AFTER THE LAST CONSTRUCTION ACTIVITY.
A MINIMUM OF FOUR (4) INCHES OF TOPSOIL SHALL BE APPLIED WITH AN APPLICATION
OF 5-10-10 FERTILIZER WELL MIXED IN THE SOIL SHALL BE APPLIED AT A RATE OF 20
POUNDS PER 1,000 SQUARE FEET. A PERMANENT GRASS SEED MIX SHOULD CONTAIN
THE FOLLOWING MIXTURES: 45% PERENNIAL RYE GRASSES, 25% KENTUCKY BLUE
GRASSES AND 30% FINE LEAF FESCUES; AND SHOULD BE APPLIED AT A RATE OF A HALF
POUND PER 1,000 SQUARE FEET AND A STRAW OR HAY MULCH SHOULD BE APPLIED AT
A RATE OF 100 POUNDS PER 1,000 SQUARE FEET. PLEASE NOTE: PERMANENT SEEDING
IS BEST APPLIED IN SPRING OR FALL SEASONS. SUMMER SEASON APPLICATIONS ARE
ACCEPTABLE WITH PROPER WATERING TREATMENT. IT IS RECOMMENDED THAT
SEEDING BE PERFORMED BETWEEN MARCH 1°7 AND AUGUST 15" FOR OPTIMAL SEED
GERMINATION.

STRUCTURAL PRACTICES:

PROPOSED METHODS INCLUDE SILT FENCES, TEMPORARY DRAINAGE SWALES,
TEMPORARY SEDIMENT TRAPS, INLET PROTECTION, ANTI-TRACKING PADS, DIVERSION
DIKES, RIP-RAP AND TEMPORARY INTERCEPTOR BERMS. REFER TO THE SOIL EROSION
& SEDIMENT CONTROL PLAN AND CONSTRUCTION DETAILS SHEETS FOR THE LOCATION
AND CONSTRUCTION REQUIREMENTS OF THE PROPOSED STRUCTURAL PRACTICES.



STORMWATER MANAGEMENT PEAK FLOW ATTENUATION & WATER
QUALITY

Area Hydrology:

We have prepared a hydrologic analysis of the 14.48-acre Oak Tree project
located as described above in the Town of Haverstraw, NY.

Stormwater Analysis and proposed mitigation:

The scope of the Oak Tree project includes the demolition of the existing
structures and pavement on site and redeveloped with a site plan for a 228 unit
apartment complex containing a boulevard entrance and loop road with connector
access and provision of 466 parking spaces at the subject site.

This project proposes a development disturbance area greater than an acre of
disturbance, and therefore must meet state mandated requirements for water
quality and “green” infrastructure best management practices.

We have reviewed the Rockland County Soil Survey conditions for this area and
also performed deep hole and percolation testing and it appears that the soils
where the Easterly drainage systems will be located will be amenable to
underground infiltration/detention system designs. Our staff witnessed deep hole
and percolation testing throughout the two sites on 10-30-18, 11-29-18 and 11-31-
17. Areas throughout the site comprised of Fine and Gravelly Sandy Loams
throughout the site. Areas tested in the Easterly half of the site were tested and
witnessed by our staff indicated adequate permeability rates. Some areas tested in
the Westerly portion of the site were not suitable for infiltration.

We have determined that drainage on this site generally drains in three different
directions offsite and are indicated on the drainage area plans enclosed in the
appendix.

Drainage discharges toward Study Points #1 & #2 consist of areas that drain to the
North and West and eventually toward an apartment complex in an RG zone in the
Town of Haverstraw and also lands owned by Suez Water to the West and North
of the site.

Drainage discharges toward Study Points #3 & #4 consist of areas that drain to the
North and East to a 36-inch RCP (Pt. 3) and eventually to a catchbasin located at
the Northeasterly corner of Barnes Avenue (Pt. 4) in the Town of West

Haverstraw. '



Two separate storm water attenuation systems have been proposed on the East
side of the site to mitigate against increases in discharge offsite in addition to
providing water quality benefits in accordance with  NYSDEC Stormwater
regulations for all the new development on site. \

Discharges to the Northwesterly end of the site (Sub-areas “Site-1A”, “Site-1B and
“Site-1C”) will be mitigated via a reduction in total area in this direction, thus
yielding reduced flows in developed conditions. The combined impervious areas
toward study points 1 & 2 will yield greater than 25% reduction in impervious area
for these previously developed areas, therefore will not require any further runoff
reduction in these directions. However this area will still require that water quality
pre-treatment compliance be provided. This will be achieved through a
combination of “Envirohood” in line Oil Water Separators at each catchbasin, three
water quality filters (see appendix) and a vegetated swale that will be proposed in
conjunction with the overall reduction in impervious areas and total contributing
runoff area in this direction. This system eventually will discharge to a 50-foot long
level spreader and then overflow toward the existing -apartment complex property
to the West and Suez Water parcel to the North.

Discharges to the Southwesterly area on site (Sub-area “Site-2) will be mitigated
by a reduction in total area in this direction, thus yielding reduced flows in
developed conditions. Envirohood in line oil water separators will be provided for
all catchbasins in this area as well as the rest of the site. Details to be provided in
the site plan set prior to final approval.

Discharges to the Northeasterly end of the site (Sub-area “Site-5A”") will be
mitigated via Envirohood in-line Oil Water Separators at each catchbasin, two 8-
foot diameter Hydro International First Defense High Capacity vortex separators for
pre-treatment and after which toward a proposed underground retention/detention
system in this area for water quality purposes. This system will require one
hundred forty (140) Stormtech MC-4500 units with an outlet control structure for
routing purposes. A 14-minute percolation rate for this area was determined
during field testing performed on 11-29-18 and incorporated in our design along
with a 4.0-inch diameter control orifice and a 6.28-foot (24-inch diameter overflow)
wide service spillway weir. '

As water in this system will be already subject to all the pre-treatment devices
indicated above, no additional pre-treatment will be necessary upon discharge
toward the larger above ground infiltration/detention basin just to the South and
East of this system.

Discharges to the Southeasterly end of the site (Sub-areas “Site-3A” & “Site-4")
will be mitigated via a proposed above ground retention/detention system in this
area and will be controlled by a proposed outlet structure prior to release of storm
flows offsite. The pond will include water quality elements including a forebay for
pre-treatment purposes and a sand filter for water quality purposes and will also



function as a detention basin for discharges greater than the 1-year design storm.
A 28-minute percolation rate for this area was determined during field testing
performed on 11-29-18 and incorporated in our design along with 3.5-inch
diameter control orifice and a 1.0-foot wide service spillway weir.

A full Storm Water Pollution Prevention Plan (SWPPP) will be required for this
project and will be submitted in conjunction with this application.

We have also provided backup calculations demonstrating compliance with
NYSDEC Runoff Reduction Volume (RRv) in the appendix. Deductions for the
RRv and compliance with NYSDEGC “green” practices were based upon use of
impervious area reduction, infiltration systems, tree preservation and a reduction of
driveway areas on site where possible to the extent practicable.

Refer to the Drainage Study prepared by Sparaco & Youngblood, PLLC dated 4-
19-21 (or revision thereafter) for this project for additional details on peak flow
attenuation, water quality mitigation and other specifications and backup
references and calculations.

OTHER CONTROLS:

WASTE MATERIALS:

ALL WASTE MATERIALS WILL BE COLLECTED AND STORED IN SECURELY LIDDED METAL
DUMPSTERS RENTED FROM THE , WHICH IS A SOLID WASTE
MANAGEMENT COMPANY LOCATED IN COUNTY. THE DUMPSTERS WILL MEET
ALL TOWN OF HAVERSTRAW, ' ROCKLAND COUNTY, AND NEW YORK STATE

SOLID WASTE MANAGEMENT REGULATIONS. ALL TRASH AND CONSTRUCTION DEBRIS
FROM THE SITE WILL BE DEPOSITED IN THE DUMPSTERS. THE DUMPSTERS WILL BE
EMPTIED A MINIMUM OF TWICE PER WEEK OR MORE OFTEN IF NECESSARY, AND THE
TRASH WILL BE HAULED OFF-SITE TO .NO CONSTRUCTION WASTE MATERIALS WILL BE
BURIED ON SITE. ALL PERSONNEL WILL BE INSTRUCTED REGARDING THE CORRECT
PROCEDURE FOR WASTE DISPOSAL. NOTICES STATING THESE PRACTICES WILL BE
POSTED IN THE OFFICE TRAILER AND, THE INDIVIDUAL WHO MANAGES THE DAY TO-DAY
SITE OPERATIONS, WILL BE RESPONSIBLE FOR SEEING THAT THESE PROCEDURES ARE
FOLLOWED.

HAZARDOUS WASTE.

ALL HAZARDOUS WASTE MATERIALS WILL BE DISPOSED OF IN THE MANNER SPECIFIED
BY LOCAL OR STATE REGULATION OR BY THE MANUFACTURER. SITE PERSONNEL WILL
BE INSTRUCTED IN THESE PRACTICES AND , THE
INDIVIDUAL WHO MANAGES DAY-TO-DAY SITE OPERATIONS, WILL BE RESPONSIBLE FOR
SEEING THAT THESE PRACTICES ARE FOLLOWED.

SANITARY WASTE:

ALL SANITARY WASTE WILL BE COLLECTED FROM THE PORTABLE UNITS A MINIMUM OF
THREE TIMES PER WEEK BY , LICENSED
SANITARY WASTE MANAGEMENT CONTRACTOR.




OFFSITE VEHICLE TRACKING:

STABILIZED CONSTRUCTION ENTRANCES WILL BE PROVIDED, WHERE NECESSARY, TO
HELP REDUCE VEHICLE TRACKING OF SEDIMENTS. EXISTING PAVED ROADWAYS .
LOCATED ADJACENT TO THE CONSTRUCTION SITE ENTRANCES WILL BE SWEPT DAILY
TO REMOVE ANY EXCESS MUD, DIRT OR ROCK TRACKED FROM THE SITE. DUMP TRUCKS
HAULING MATERIAL FROM THE CONSTRUCTION SITE WILL BE COVERED WITH A
TARPAULIN.

TIMING OF CONTROLS/MEASURES

AS INDICATED IN THE SEQUENCE OF MAJOR ACTIVITIES, THE STABILIZED
CONSTRUCTION ENTRANCES AND OTHER SEDIMENT AND EROSION CONTROLS WILL BE
CONSTRUCTED PRIOR TO EARTHWORK ACTIVITIES ON ANY PART OF THE SITE. AREAS
WHERE CONSTRUCTION ACTIVITY TEMPORARILY CEASES FOR AT LEAST 14 DAYS WILL
BE STABILIZED WITH A TEMPORARY SEED AND MULCH WITHIN 14 DAYS OF THE LAST
DISTURBANCE. ONCE CONSTRUCTION ACTIVITY CEASES PERMANENTLY IN AN AREA,
THAT AREA WILL BE STABILIZED WITH PERMANENT SEED AND MULCH. AFTER THE
ENTIRE SITE IS STABILIZED, ACCUMULATED SEDIMENTS WILL BE REMOVED FROM THE
SEDIMENT AND EROSION CONTROL STRUCTURES AND THE CONTROLS WILL BE
REMOVED.

CERTIFICATION OF COMPLIANCE WITH FEDERAL, STATE AND LOCAL
REGULATIONS

THE STORMWATER POLLUTION PREVENTION PLAN REFLECTS NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION REQUIREMENTS FOR STORM
WATER MANAGEMENT AND EROSION AND SEDIMENT CONTROL, AS ESTABLISHED IN
ARTICLE 17, TITLES 7, 8 AND ARTICLE 70 OF THE ENVIRONMENTAL CONSERVATION
LAW. TO ENSURE COMPLIANCE, THIS PLAN WAS PREPARED IN ACCORDANCE WITH
GUIDELINES ISSUED WITH THE SPDES GENERAL PERMIT (GP-0-15-002) FOR STORM
WATER DISCHARGES FROM CONSTRUCTION ACTIVITIES THAT ARE CLASSIFIED AS
"ASSOCIATED WITH CONSTRUCTION ACTIVITY", PUBLISHED BY THE NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION.

'3) MAINTENANCE/INSPECTION PROCEDURES DURING
CONSTRUCTION:

EROSION AND SEDIMENT CONTROL INSPECTION AND MAINTENANCE
PRACTICES:

THE FOLLOWING ARE INSPECTION AND MAINTENANCE PRACTICES THAT WILL BE USED
TO MAINTAIN EROSION AND SEDIMENT CONTROLS:

- ALL CONTROL MEASURES WILL BE INSPECTED AT LEAST ONCE EACH WEEK.

- ALL MEASURES WILL BE MAINTAINED IN GOOD WORKING ORDER. IF A REPAIR IS
NECESSARY, IT WILL BE INITIATED WITHIN 24 HOURS OF REPORT.

- BUILT-UP SEDIMENT WILL BE REMOVED FROM SILT FENCE WHEN IT HAS REACHED
ONE-THIRD THE HEIGHT OF THE FENCE.



- SILT FENCE WILL BE INSPECTED FOR DEPTH OF SEDIMENT, TEARS, TO SEE IF THE
FABRIC IS SECURELY ATTACHED TO THE FENCE POSTS, AND TO SEE THAT THE FENCE
POSTS ARE FIRMLY IN THE GROUND.

- TEMPORARY AND PERMANENT SEEDING AND PLANTING WILL BE INSPECTED FOR BARE
SPOTS, WASHOUTS, AND HEALTHY GROWTH.

- A MAINTENANCE INSPECTION REPORT WILL BE MADE AFTER EACH INSPECTION.

, SITE SUPERINTENDENT, WILL SELECT
INDIVIDUALS WHO WILL BE RESPONSIBLE FOR INSPECTIONS, MAINTENANCE AND
REPAIR ACTIVITIES, AND FILLING OUT THE INSPECTION AND MAINTENANCE REPORT.
INSPECTION REPORTS SHALL SUMMARIZE:

NAME OF INSPECTOR

QUALIFICATIONS OF INSPECTOR .

AREAS INSPECTED, INCLUDING MEASUREMENTS
OBSERVED CONDITIONS

CHANGES NECESSARY TO THE SWPPP

RN~

- PERSONNEL SELECTED FOR INSPECTION AND MAINTENANCE RESPONSIBILITIES WILL
RECEIVE TRAINING FROM , THEY WILL BE TRAINED IN ALL
THE INSPECTION AND MAINTENANCE PRACTICES NECESSARY FOR KEEPING THE
EROSION AND SEDIMENT CONTROLS USED ON SITE IN GOOD WORKING ORDER.

4) NON-STORM WATER DISCHARGES:

IT IS EXPECTED THAT THE FOLLOWING NON-STORM WATER DISCHARGES WILL OCCUR
FROM THE SITE DURING THE CONSTRUCTION PERIOD:

- WATER FROM WATER LINE FLUSHINGS.

- PAVEMENT WASH WATERS (WHERE NO SPILLS OR LEAKS OF TOXIC OR
HAZARDOUS MATERIALS HAVE OCCURRED).

- UNCONTAMINATED GROUNDWATER (FROM DEWATERING ACTIVITIES).

5) INVENTORY FOR POLLUTION PREVENTION PLAN:

THE MATERIALS OR SUBSTANCES LISTED BELOW ARE EXPECTED TO BE PRESENT ON
THE SITE DURING CONSTRUCTION:

CONCRETE FERTILIZERS

DETERGENTS PETROLEUM BASED PRODUCTS
PAINTS (ENAMEL AND LATEX) CLEANING SOLVENTS

METAL STUDS WwOOD

MASONRY BLOCK TAR AND PAVING MATERIALS
ROOFING MATERIALS INSULATING MATERIALS

METAL FASTENERS (NAILS, SCREWS, ETC...)



6) SPILL CONTROL AND PREVENTION:

MATERIAL MANAGEMENT PRACTICES:

THE FOLLOWING ARE THE MATERIAL MANAGEMENT PRACTICES THAT WILL BE USED TO
REDUCE THE RISK OF SPILLS OR OTHER ACCIDENTAL EXPOSURE OF MATERIALS AND
SUBSTANCES TO STORM WATER RUNOFF.

GOOD HOUSEKEEPING:

THE FOLLOWING GOOD HOUSEKEEPING PRACTICES WILL BE FOLLOWED ON SITE
DURING THE CONSTRUCTION PROJECT:

- AN EFFORT WILL BE MADE TO STORE ONLY ENOUGH PRODUCT REQUIRED TO
DO THE JOB.

- ALL MATERIALS STORED ON SITE WILL BE STORED IN A NEAT, ORDERLY MANNER
IN THEIR APPROPRIATE CONTAINERS AND, IF POSSIBLE, UNDER A ROOF OR
OTHER ENCLOSURE.

- PRODUCTS WILL BE KEPT IN THEIR ORIGINAL CONTAINERS WITH THE ORIGINAL
MANUFACTURER'S LABEL.

- SUBSTANCES WILL NOT BE MIXED WITH ONE ANOTHER UNLESS RECOMMENDED
BY THE MANUFACTURER.

-WHENEVER POSSIBLE, ALL OF A PRODUCT WILL BE USED UP BEFORE DISPOSING
OF THE CONTAINER.

- MANUFACTURERS' RECOMMENDATIONS FOR PROPER USE AND DISPOSAL WILL
BE FOLLOWED.

- THE SITE SUPERINTENDENT WILL INSPECT DAILY TO ENSURE PROPER USE
AND DISPOSAL OF MATERIALS ON SITE.

THESE PRACTICES WILL BE USED TO REDUCE THE RISKS ASSOCIATED WITH
HAZARDOUS MATERIALS:

- PRODUCTS WILL BE KEPT IN ORIGINAL CONTAINERS UNLESS THEY ARE NOT
RESEALABLE.

- ORIGINAL LABELS AND MATERIAL SAFETY DATA SHEETS WILL BE RETAINED IN A
LABELED BINDER; THEY CONTAIN IMPORTANT PRODUCT INFORMATION.

- IF SURPLUS PRODUCT MUST BE DISPOSED OF, MANUFACTURERS' OR LOCAL AND
STATE RECOMMENDED METHODS FOR PROPER DISPOSAL WILL BE
FOLLOWED.



PRODUCT SPECIFIC PRACTICES: )

THE FOLLOWING PRODUCT SPECIFIC PRACTICES WILL BE FOLLOWED ON SITE.

PETROLEUM PRODUCTS:

ALL ONSITE VEHICLES WILL BE MONITORED FOR LEAKS AND RECEIVE REGULAR
PREVENTIVE MAINTENANCE TO REDUCE THE CHANCE OF LEAKAGE. PETROLEUM
PRODUCTS WILL BE STORED IN TIGHTLY SEALED CONTAINERS WHICH ARE CLEARLY
LABELED. ANY ASPHALT SUBSTANCES USED ON SITE WILL BE APPLIED ACCORDING TO
THE MANUFACTURERS' RECOMMENDATIONS.

FERTILIZERS:

FERTILIZERS USED WILL BE APPLIED ONLY IN THE MINIMUM AMOUNTS RECOMMENDED
BY THE MANUFACTURER. ONCE APPLIED, FERTILIZER WILL BE WORKED INTO THE SOIL
TO LIMIT EXPOSURE TO STORMWATER. STORAGE WILL BE IN A COVERED SHED. THE
CONTENTS OF ANY PARTIALLY USED BAGS OF FERTILIZER WILL BE TRANSFERRED TO A
SEALABLE PLASTIC BIN TO AVOID SPILLS.

PAINTS:

ALL CONTAINERS WILL BE TIGHTLY SEALED AND STORED WHEN NOT REQUIRED FOR
USE. EXCESS PAINT WILL NOT BE DISCHARGED TO THE STORM DRAINAGE SYSTEM, BUT
WILL BE PROPERLY DISPOSED OF ACCORDING TO MANUFACTURERS' INSTRUCTIONS OR
STATE AND LOCAL REGULATIONS. '

CONCRETE TRUCKS:

CONCRETE TRUCKS WILL NOT BE ALLOWED TO WASH OUT OR DISCHARGE SURPLUS
CONCRETE OR DRUM WASH WATER ON THE SITE.

SPILL CONTROL PRACTICES:

IN ADDITION TO THE GOOD HOUSEKEEPING AND MATERIAL MANAGEMENT PRACTICES
DISCUSSED IN THE PREVIOUS SECTIONS OF THIS PLAN, THE FOLLOWING PRACTICES
WILL BE FOLLOWED FOR SPILL PREVENTION AND CLEANUP:

- MANUFACTURERS' RECOMMENDED METHODS FOR SPILL CLEANUP WILL BE
CLEARLY POSTED AND SITE PERSONNEL WILL BE MADE AWARE OF THE
PROCEDURES AND THE LOCATION OF THE INFORMATION AND CLEANUP
SUPPLIES.

- MATERIALS AND EQUIPMENT NECESSARY FOR SPILL CLEANUP WILL BE KEPT IN
THE MATERIAL STORAGE AREA ON SITE. EQUIPMENT AND MATERIALS WILL
INCLUDE, BUT NOT BE LIMITED TO, BROOMS, DUST PANS, MOPS, RAGS,
GLOVES, GOGGLES, KITTY LITTER, SAND, SAWDUST, AND PLASTIC AND METAL
TRASH CONTAINERS SPECIFICALLY FOR THIS PURPOSE.

- ALL SPILLS WILL BE CLEANED UP IMMEDlATELY AFTER DISCOVERY.
- THE SPILL AREA WILL BE KEPT WELL VENTILATED, AND PERSONNEL WILL WEAR

APPROPRIATE PROTECTIVE CLOTHING TO PREVENT INJURY FROM CONTACT
WITH A HAZARDOUS SUBSTANCE.



- SPILLS OF TOXIC OR HAZARDOUS MATERIAL WILL BE REPORTED TO THE
APPROPRIATE STATE OR LOCAL GOVERNMENT AGENCY, REGARDLESS OF
THE SIZE OF THE SPILL.

- THE SPILL PREVENTION PLAN WILL BE ADJUSTED TO INCLUDE MEASURES TO
PREVENT THIS TYPE OF SPILL FROM RE-OCCURRING AND HOW TO CLEAN UP
THE SPILL IF THERE IS ANOTHER ONE. A DESCRIPTION OF THE SPILL, WHAT
CAUSED IT, AND THE CLEANUP MEASURES WILL ALSO BE INCLUDED.

- , THE SITE SUPERINTENDENT RESPONSIBLE FOR THE
DAY-TO-DAY SITE OPERATIONS, WILL BE THE SPILL PREVENTION AND
CLEANUP COORDINATOR. HE WILL DESIGNATE AT LEAST THREE OTHER SITE
PERSONNEL WHO WILL RECEIVE SPILL PREVENTION AND CLEANUP TRAINING.
THESE INDIVIDUALS WILL EACH BECOME RESPONSIBLE FOR A PARTICULAR
PHASE OR PREVENTION AND CLEANUP. THE NAMES OF RESPONSIBLE SPILL
PERSONNEL WILL BE POSTED IN THE MATERIAL STORAGE AREA AND IN THE
OFFICE TRAILER ON SITE.

7) SPILL CONTROL AND PREVENTION LOG:

DATE OF SPILL:

MATERIAL SPILL:

SPILL CONTROL CAUSE.

CLEANUP AGENCY REPORTED (TOXIC/HAZARDOUS):

RE-OCCURRENCE PREVENTION MEASURE:

8) SUPPORTING PLANS & ANALYSES:

1. SITE PLAN DRAWINGS, LAST REVISED 4-19-21 (OR REVISION THEREAFTER), INCLUDING
A SOIL EROSION AND SEDIMENT CONTROL PLAN, PREPARED BY SPARACO &
YOUNGBLOOD PLLC.

2. DRAINAGE STUDY PREPARED BY SPARACO & YOUNGBLOOD PLLC. DATED 4-19-21 (OR
REVISION THEREAFTER).



9) POLLUTION PREVENTION PLAN CERTIFICATION:
(In accordance with NYSDEC SPDES General Permit # GP-0-20-001, Effective January 29, 2020)

| CERTIFY UNDER PENALTY OF LAW THAT THIS DOCUMENT AND ALL ATTACHMENTS
WERE PREPARED UNDER MY DIRECTION OR SUPERVISION IN ACCORDANCE WITH A
SYSTEM DESIGNED TO ASSURE THAT QUALIFIED PERSONNEL PROPERLY GATHERED
AND EVALUATED THE INFORMATION SUBMITTED. BASED ON MY INQUIRY OF THE
PERSON OR PERSONS WHO MANGE THE SYSTEM, OR THOSE PERSONS DIRECTLY
RESPONSIBLE FOR GATHERING THE INFORMATION, THE INFORMATION SUBMITTED IS,
TO THE BEST OF MY KNOWLEDGE AND BELIEF, TRUE, ACCURATE, AND COMPLETE. | AM
AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE
INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND IMPRISONMENT FOR KNOWING
VIOLATIONS.

SIGNED:
(OWNER OR AUTHORIZED REPRESENTATIVE)
PRINT NAME: DATE:
(OWNER OR AUTHORIZED REPRESENTATIVE)
ADDRESS:

PHONE NUMBER:




10.) CONTRACTOR'S CERTIFICATION:
(In accordance with NYSDEC SPDES General Permit # GP-0-20-001, Effective January 29, 2020)

THE OWNER OR OPERATOR SHALL HAVE EACH CONTRACTOR AND SUBCONTRACTOR
INVOLVED IN SOIL DISTURBANCE SIGN A COPY OF THE FOLLOWING CERTIFICATION
STATEMENT BEFORE THEY COMMENCE ANY CONSTRUCTION ACTIVITY:

" HEREBY CERTIFY THAT | UNDERSTAND AND AGREE TO COMPLY WITH THE TERMS AND
CONDITIONS OF THE STORMWATER POLLUTION PREVENTION PLAN (SWPPP) AND AGREE
TO IMPLEMENT ANY CORRECTIVE ACTIONS IDENTIFIED BY THE QUALIFIED INSPECTOR
DURING A SITE INSPECTION. | ALSO UNDERSTAND THAT THE OWNER OR OPERATOR
MUST COMPLY WITH THE TERMS AND CONDITIONS OF THE MOST CURRENT VERSION OF
THE NEW YORK STATE POLLUTANT DISCHARGE ELIMINATION SYSTEM ("SPDES’)
GENERAL PERMIT FOR STORM WATER DISCHARGES FROM CONSTRUCTION ACTIVITIES
AND THAT IT IS UNLAWFUL FOR ANY PERSON TO CAUSE OR CONTRIBUTE TO A
VIOLATION OF WATER QUALITY STANDARDS. FURTHERMORE, | 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."

RESPONSIBLE CORPORATE OFFICER/PARTNER SIGNATURE:

. NAME AND ADDRESS AND PHONE NUMBER:

SIGNATURE: DATE:

PRINT NAME: ’

IDENTIFY THE SPECIFIC ELEMENTS OF THE SWPPP THE CONTRACTOR OR
SUBCONTRACTOR IS RESPONSIBLE FOR:

TRAINED CONTRACTOR FOR THE CERTIFIED CONTRACTOR OR SUBCONTRACTOR:

PRINT NAME:

TITLE: NYSDEC SWT#:

*Note: A copy of this signed contractor certification statement must be maintained at
the SWPPP on site. Copies of the statement available in Appendix B.



11.) CONSTRUCTION AND PHASING REQUIREMENTS:

1. ALL WORK ON THE PROJECT (INCLUDING SITE WORK AND BUILDING) SHALL BE
UNDER THE DIRECTION AND RESPONSIBILITY OF A SINGLE DESIGNATED
AUTHORITY, EITHER A PROJECT MANAGER OR GENERAL CONTRACTOR.

2. SHOP DRAWINGS, SCHEDULES, AND CONSTRUCTION PROCEDURES, INCLUDING
TEMPORARY SHEETING, SHORING, SLOPE STABILIZATION, DEWATERING AND
CLARIFICATION, ARE ALL TO BE SUBMITTED FOR THE ENGINEER'S APPROVAL
PRIOR TO CONSTRUCTION.

3. PRIOR TO INITIATING ANY WORK, THE PROJECT MANAGER AND CONTRACTORS
WILL MEET WITH ALL STATE AND LOCAL AGENCIES AS DIRECTED BY THE
ENGINEER TO REVIEW PROCEDURES AND TO REVIEW THE REQUIREMENTS OF
ALL STATE AND LOCAL PERMITS.

4. THE FOLLOWING IS THE REQUIRED GENERAL PHASING OF THE WORK.
ALTERNATE MODIFIED PHASING MAY BE ACCEPTED, IF APPROVED BY THE
ENGINEER, TO ACCOMMODATE THE CONTRACTOR'S SPECIFIC EQUIPMENT AND
CONSTRUCTION PROCEDURES:

PHASING: SEE SECTION 1 SEQUENCE OF MAJOR ACTIVITIES.

12.) PERMANENT MAINTENANCE/INSPECTION PROCEDURES:

EROSION AND SEDIMENT CONTROL INSPECTION AND MAINTENANCE PRACTICES:

THE FOLLOWING ARE INSPECTION AND MAINTENANCE PRACTICES THAT WILL BE USED |
TO MAINTAIN PERMANENT EROSION AND SEDIMENT CONTROLS.

- ALL STORMWATER FACILITIES WILL BE MAINTAINED IN GOOD WORKING ORDER. IF A
REPAIR IS NECESSARY, IT WILL BE INITIATED WITHIN 1 WEEK OF DETECTION.

- PERMANENT SEEDING AND PLANTING WILL BE INSPECTED ANNUALLY FOR BARE
SPOTS, WASHOUTS, AND HEALTHY GROWTH AND REPAIRED IF NECESSARY.

WILL SELECT AND BE RESPONSIBLE FOR INDIVIDUALS WHO
WlLL BE PERFORMING INSPECTIONS, MAINTENANCE AND REPAIRS AND TO KEEP A
LOG OF ALL INSPECTIONS AND WORK PERFORMED.

- PERSONNEL SELECTED FOR INSPECTION AND MAINTENANCE RESPONSIBILITIES WILL
RECEIVE TRAINING FROM . THEY WILL BE TRAINED IN
ALL THE INSPECTION AND MAINTENANCE PRACTICES NECESSARY FOR KEEPING THE -
EROSION AND SEDIMENT CONTROLS USED ON SITE IN GOOD WORKING ORDER.

- DURING CONSTRUCTION, AND UNTIL THE SITE HAS REACHED PERMANANT
STABILIZATION, A WEEKLY INSPECTION BY A N.Y.S.D.E.C., DIVISION OF WATERS
CERTIFICATE OF EROSION AND SEDIMENT CONTROL TRAINING HOLDER WILL BE MADE,
AND A CHECKLIST WILL BE FILED BOTH IN THE ON SITE SWPPP BINDER (KEPT IN THE
SWPPP MAILBOX) AND THE ENGINEERS OFFICE.



13.) MAINTENANCE OF PERMANENT STRUCTURES:

MAINTENANCE OF INFILTRATION BASINS:

1. INSPECT EVERY MAJOR RAINFALL.

2. INSPECT INLET/OUTLET STRUCTURE INTERIOR FOR DAMAGE AND FOR SEDIMENT IN
SUMP EVERY 6 MONTHS. »

3. REMOVE SEDIMENT FROM SUMP IF MORE THAN 3 INCHES DEEP.

14.) EVALUATION OF GREEN PRACTICES:
Area Reduction Practices:

1. Conservation of Natural Areas:

This 14.48 acre site has been previously developed with small structures and driveway areas

with access via Oak Tree Lane from Rosman Road in the Town of Haverstraw. There will be -
some removal or disturbance of natural vegetation and trees required to develop the project,
and it is feasible to conserve some significant area on this site. It appears approximately 9
acres were disturbed previously in the past and it is now proposed to disturb approximately
11.63 acres with the proposed development. This would provide conservation of approximately

2.85 acres on site which would remain undisturbed.
2. Riparian Buffers/Strips:
Not applicable for this site.

3. Tree Planting/Preservation:

Trees are proposed to be planted where practicable and saved where possible on site in

conjunction with the proposed site layout.

4. Rooftop Disconnection:

Underground infiltration was utilized in favor of this practice to ensure runoff was controlled on

site for the new proposed dwellings.

Volume Practices:

1. Infiltration Trench:

This practice was considered but soil tests on site indicated limited areas on site where infiltration

practices could be used and the ideal areas on site were more suited for an above and underground

infiltration basins rather than an infiltration trench.



2. Dry Well:

Dry wells are a viable alternative to infiltration basins at this site, however due to area limitations
where the system could be placed, Stormtech Chambers were preferred in lieu Qf dry wells.

3. Infiltration Basin:

This practice was utilized on site where infiltration practices could be used in ideal areas on site to
accommodate water quality, runoff reduction, channel protection and attenuation purposes.

4. Bioretention:

This design wasn't as efficient or practicable for this development as infiliration practices on site.

5. Dry Swale:

A vegetated swale was used in favor of a dry swale as a conservative provision along the
Northwesterly end of the property to drain catchbasins in ‘this area after pre-treatment with First
Defense Vortex units.

6. Vegetated Swale:

A vegetated swale was utilized along the Northwesterly end of the property and is deemed a
conservative supplemental provision.

7. Green Roof:

Proposing this type of design would be out of character in a residential neighborhood and be more
difficult to maintain than the proposed infiltration basin systems on site.

8. Rain Garden:

The proposed infiltration basins were more practical for this use and required less maintenance long
term. '

9. Planters:

The proposed infiltration basins were more practical for this use and required less maintenance long
term. S ; C '

10.Cisterns/ Rain Barrels:

The proposed infiltration basins were more practical for this use. The applicant has no plans at this
time to re-use rainwater for residential applications.

11.Porous Pavement:

Pervious pavers/pavement are a viable alternative to infiltration basins at this site in some areas.
Infiltration basins were utilized in favor of the porous pavement since it was deemed more efficient to
treat and capture drainage for this particular site at specific design points.



Appendix A:

Hydrologic Analysis
prepared by Sparaco & Youngblood,PLLC
dated 4-19-21.
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SPARACO & YOUNGBLOOD, PLLC
CIVIL ENGINEERING * LAND SURVEYING * SITE PLANNING

P.O. Box #818,' 18 N. Main Street Harriman, N.Y. 10926
(845) 782-8543 Fax (845) 782-5901
sparaco.steve@selsny.com
wdylsl@gmail.com

April 19, 2021

Planning Board

Town of Haverstraw ‘
1 Rosman Road
Garnerville NY 10923

Att: Annette Hendrie, Chief Clerk to Planning Board

Re: Drainage Narrative (SY#1385)
1-72 Oak Tree Lane and 22 Rosman Road, Haverstraw, NY 10962
Tax Lots # 26.05-1-42 & 26.09-2-8

Dear Ms. Hendrie:

We have prepared a hydrologic analysis of the 14.3-acre Oak Tree project located as
described above in the Town of Haverstraw, NY.

The scope of the Oak Tree project includes the demolition of the existing structures and
pavement on site and redeveloped with a site plan for a 228 unit apariment complex
containing a boulevard entrance and loop road with connector access and provision of
464 parking spaces at the subject site.

This project proposes a development disturbance area greater than an acre of
disturbance, and therefore must meet state mandated requirements for water quality
and “green” infrastructure best management practices.

We have reliewed the Rockland County Soil Survey conditions for this area and also
performed deep hole and percolation testing and it appears that the soils where the
Easterly drainage systems will be located will be amenable to underground
infiltration/detention system designs. Our staff witnessed deep hole and percolation
testing throughout the two sites on 10-30-18, 11-29-18 and 11-31-17. Areas throughout
the site comprised of Fine and Gravelly Sandy Loams throughout the site. Areas
tested in the Easterly half of the site were tested and witnessed by our staff indicated
adequate permeability rates. Some areas tested in the Westerly portion of the site were
not suitable for infiltration.
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We have determined that drainage on this site generally drains in three different
directions offsite and are indicated on the drainage area plans enclosed in the appendix.

Drainage discharges toward Study Points #1 & #2 consist of areas that drain to the
North and West and eventually toward an apartment complex in an RG zone in the
Town of Haverstraw and also lands owned by Suez Water to the West and North of the
site. :

Drainage discharges toward Study Points #3 & #4 consist of areas that drain to the
North and East to a 36-inch RCP (Pt. 3) and eventually to a catchbasin located at the
Northeasterly corner of Barnes Avenue (Pt. 4) in the Town of West Haverstraw.

Two separate storm water attenuation systems have been proposed on the East side of
the site to mitigate against increases in discharge offsite in addition to providing water
quality benefits in accordance with NYSDEC Stormwater regulations for all the new
development on site.

Discharges to the Northwesterly end of the site (Sub-areas "Site-1A", “Site-1B and "Site-
1C”) will be mitigated via a reduction in total area in this direction, thus yielding reduced
flows in developed conditions. The combined impervious areas toward study points 1 &
2 will vield greater than 25% reduction in impervious area for these previously
developed areas, therefore will not require any further runoff reduction in these
directions. However this area will still require that water quality pre-treatment
compliance be provided. This will be achieved through a combination of “Envirohood” in
line Oil Water Separators at each catchbasin, three water quality filters (see appendix)
and a vegetated swale that will be proposed in conjunction with the overall reduction in
impervious areas and total contributing runoff area in this direction. This system
eventually will discharge to a 50-foot long level spreader and then overflow toward the
existing apartment complex property to the West and Suez Water parcel to the North.

Discharges to the Southwesterly area on site (Sub-area “Site-2) will be mitigated by a
reduction in total area in this direction, thus yielding reduced flows in developed
conditions. Envirohood in line oil water separators will be provided for all catchbasins in
this area as well as the rest of the site. Details to be provided in the site plan set prior to
final approval.

Discharges to the Northeasterly end of the site (Sub-area “Site-5A") will be mitigated via
Envirohood in-line Oil Water Separators at each catchbasin, two 8-foot diameter Hydro
International First Defense High Capacity vortex separators for pre-treatment and after
which toward a proposed underground retention/detention system in this area for water
quality purposes. This system will require one hundred forty (140) Stormtech MC-4500
units with an outlet control structure for routing purposes. A 14-minute percolation rate
for this area was determined during field testing performed on 11-29-18 and
incorporated in our design along with a 4.0-inch diameter control orifice and a 6.28-foot
(24-inch diameter overflow) wide service spillway weir.
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As water in this system will be already subject to all the pre-treatment devices indicated
above, no additional pre-treatment will be necessary upon discharge toward the larger
above ground infiltration/detention basin just to the South and East of this system.

Discharges to the Southeasterly end of the site (Sub-areas “Site-3A” & “Site-4") will be
mitigated via a proposed above ground retention/detention system in this area and will
be controlled by a proposed outlet structure prior to release of storm flows offsite. The
pond will include water quality elements including a forebay for pre-treatment purposes
and a sand filter for water quality purposes and will also function as a detention basin
for discharges greater than the 1-year design storm. A 28-minute percolation rate for
this area was determined during field testing performed on 11-29-18 and incorporated in
our design along with 3.5-inch diameter control orifice and a 1.0-foot wide service
spillway weir.

Our analysis includes storms ranging from the 1-year to the 100-year design. Refer to
the Summary Table below for a comparison of Existing and Developed Conditions
Discharges from the site.

Summary Table # 1 — Oak Tree drainage to the Northwest (Pt. #1) for Existing and
Developed Conditions:

Storm Frequency (in years)
Conditions 1 2 5 10 25 100
Pre-Dev. Discharges (cfs 4.27 7.30 22.48

Post-Dev. Discharges (cfs)

Summary Table # 2 — Oak Tree drainage to the Southwest (Pt. #2) for Existing and

Developed Conditions:
Storm Frequency (in years)
Conditions 1 10 25 100




Summary Table # 3 — Oak Tree and offsite drainage to the East (Pt. #3) to a field
inlet conveying discharges through an existing 36-inch RCP toward Barnes
Avenue for Existing and Developed Conditions:
Storm Frequency (in years)
Conditions 1 2 5 10 25 100
isch 19.43 29.95 36.30 45,62 75.83

Post-Dev. Discharges (cfs) 15.19 22.90 27.30 33.67

Summary Table # 4 — Oak Tree and offsite drainage toward the Northeast (Pt. #4)

to a common municipal drainage point (Curb Inlet) at the NE corner of Barnes
Avenue for Existing and Developed Conditions:
Storm Frequency (in years)
Conditions 1 2 5 10 25 100
Disch 16.12 27.58 44.98 55.27 70.59 121.08

Attached are drainage area maps, drainage calculations and backup Hec-1 output data
in support of our analysis.

Very truly yours,

NGBLOOD, PLLC
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ENGINEERING METHODOLOGY:

Area Hydrology:

We have prepared a hydrologic analysis of the 14.48-acre Oak Tree
project located as described above in the Town of Haverstraw, NY.

Methodology:

Four study points where discharges exit the site were analyzed (Study
Point 1 through 4 -see attached drainage area maps) to evaluate site
runoff under pre- and post- development conditions.

All drainage area delineations and any changes from existing to proposed
conditions are indicated graphically on Drainage Area Maps provided in
the Appendix.

A hydrologic analysis was performed utilizing procedures outlined in the
Soil Conservation Service (SCS) publication Technical Report 55 (TR-55).
SCS hydrographs were developed utilizing hydrographs consisting of a
24-hour rainfall event using an SCS Type-lll rainfall distribution and unit
hydrograph parameters, including drainage area, curve number (CN), time
of concentration, and percent impervious.

Time of concentration travel paths on site were insignificant and
diminimus as they pertain to this project upon review of the area hydrology
thru this site. A 10-minute minimum was used for existing conditions and
a 5-minute minimum time of concentration was used for proposed
conditions for all developed subareas on site. A 6-minute lag time from
the site and discharges collected at the 36-inch RCP at (Study Point #3)
to the NE catchbasin at Barnes Avenue (Study Point #4) was utilized for
existing and developed conditions in this model.

Curve number calculations were based oh hydrologic soil data obtained
from available Rockland County Soils Maps. Refer to the Appendix for
supporting soils data.

The Army Corps of Engineers hydrologic analysis computer program
HEC-1 was utilized to generate runoff hydrographs for the 1, 2, 5, 10, 25
and 100-year frequency storms for pre and post-development conditions.
This program was also utilized to perform hydrograph routings and
additions to design the required mitigative facilities for developed
conditions.



Stormwater Analysis and proposed mitigation:

The scope of the Oak Tree project includes the demolition of the existing
structures and pavement on site and redeveloped with a site plan for a
228 unit apartment complex containing a boulevard entrance and loop
road with connector access and provision of 464 parking spaces at the
subject site.

This project proposes a development disturbance area greater than an
acre of disturbance, and therefore must meet state mandated
requirements for water quality and “green” infrastructure best
management practices.

We have reviewed the Rockland County Soil Survey conditions for this
area and also performed deep hole and percolation testing and it appears
that the soils where the Easterly drainage systems will be located will be
amenable to underground infiltration/detention system designs. Our staff
witnessed deep hole and percolation testing throughout the two sites on
10-30-18, 11-29-18 and 11-31-17. Areas throughout the site comprised of
Fine and Gravelly Sandy Loams throughout the site. Areas tested in the
Easterly half of the site were tested and witnessed by our staff indicated
adequate permeability rates. Some areas tested in the Westerly portion of
the site were not suitable for infiltration.

We have determined that drainage on this site generally drains in three
different directions offsite and are indicated on the drainage area plans
enclosed in the appendix.

Drainage discharges toward Study Points #1 & #2 consist of areas that
drain to the North and West and eventually toward an apartment complex
in an RG zone in the Town of Haverstraw and also lands owned by Suez
Water to the West and North of the site.

Drainage discharges toward Study Points #3 & #4 consist of areas that
drain to the North and East to a 36-inch RCP (Pt. 3) and eventually to a
catchbasin located at the Northeasterly corner of Barnes Avenue (Pt. 4)
in the Town of West Haverstraw.

Two separate storm water attenuation systems have been proposed on
the East side of the site to mitigate against increases in discharge offsite
in addition to providing water quality benefits in accordance with NYSDEC
Stormwater regulations for all the new development on site.

Discharges to the Northwesterly end of the site (Sub-areas “Site-1A”,
“Site-1B and “Site-1C”) will be mitigated via a reduction in total area in this
direction, thus yielding reduced flows in developed conditions. The
combined impervious areas toward study points 1 & 2 will yield greater



than 25% reduction in impervious area for these previously developed
areas, therefore will not require any further runoff reduction in these
directions. However this area will still require that water quality pre-
treatment compliance be provided. This will be achieved through a
combination of “Envirohood” in line Oil Water Separators at each
catchbasin, three water quality filters (see appendix) and a vegetated
swale that will be proposed in conjunction with the overall reduction in
impervious areas and total contributing runoff area in this direction. This
system eventually will discharge to a 50-foot long level spreader and then
overflow toward the existing apartment complex property to the West and
Suez Water parcel to the North.

Discharges to the Southwesterly area on site (Sub-area “Site-2) will be
mitigated by a reduction in total area in this direction, thus yielding
reduced flows in developed conditions. Envirohood in line oil water
separators will be provided for all catchbasins in this area as well as the
rest of the site. Details to be provided in the site plan set prior to final
approval.

Discharges to the Northeasterly end of the site (Sub-area “Site-5A") will be
mitigated via Envirohood in-line Oil Water Separators at each catchbasin,

two 8-foot diameter Hydro International First Defense High Capacity
- vortex separators for pre-treatment and after which toward a proposed
underground retention/detention system in this area for water quality
purposes. This system will require one hundred forty (140) Stormtech
MC-4500 units with an outlet control structure for routing purposes. A
14-minute percolation rate for this area was determined during field
testing performed on 11-29-18 and incorporated in our design along with a
4.0-inch diameter control orifice and a 6.28-foot (24-inch diameter
overflow) wide service spillway weir.

As water in this system will be already subject to all the pre-treatment
devices indicated above, no additional pre-treatment will be necessary
upon discharge toward the larger above ground lnﬂltratlon/detentnon basin
just to the South and East of this system.

Discharges to the Southeasterly end of the site (Sub-areas “Site-3A” &
“Site-4") will be mitigated via a proposed above ground
retention/detention system in this area and will be controlled by a
proposed outlet structure prior to release of storm flows offsite. The pond
will include water quality elements including a forebay for pre-treatment
purposes and a sand filter for water quality purposes and will also function
as a detention basin for discharges greater than the 1-year design storm.
A 28-minute percolation rate for this area was determined during field
testing performed on 11-29-18 and incorporated in our design along with
3.5-inch diameter control orifice and a 1.0-foot wide service spillway weir.



A full Storm Water Pollution Prevention Plan (SWPPP) will be required for
this project and will be submitted in conjunction with this application.



Soils Information:

1.) Deep hole and Percolation Testing
2.) Rockland County Soils Information

A
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Curve Number Calculations:




SPARACO & YOUNGBLOOD, PLLC

18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: Qak Tree SY-1385 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Developed CN for Sub-basin: Sife-1
Rurioff Curve Number (CN)
Soil name Cover Description \ Area Product
land hydrologic (cover type, treatment, and hydrologic condition; CN aeres of CN
group percent impervious; unconnected / connected Table Figure | Figare | U .° X
(appendix A) impervious area ratio) 2-2 2.3 2.4 0., AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0- 0
C Woods - Good Condition 70 1 70
) C Lawn / Open Space - Good Condition 74 22 162.8
D Woods - Good Condition Th 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 0.94 92.12
Totals= | 4.14 324.92
CN (weighted) = total product:  324.92 = 78.48309179
total area 4.14 Use CN =
Runoff
Frequency.... ......coooiiiininn.n. yI.
Rainfall, P (24 -hour) ................ n.
Runoff, Q .......... ... ... .. ... in.
| (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)




1.

SPARACO & YOUNGBLOOD, PLLC
18 NORTH MAIN STREET

HARRIMAN,

NY 10926

845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

CN (weighted) = total product 64.12 = 78.19512195
total area 0.82
Runoff
Frequency.... ... i yr.
Rainfall, P (24 -hour) ................ in.
Runoff, Q ....... .. ... it in.

) (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)

Use CN =

0.82

Project: Oak Tree SY-1385 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Existing | Developed CN for Sub-basin: Site-1
Runoff Curve Number (CN)
Soil name Cover Description Area Product
land hydrologic (cover type, treatment, and hydrologic condition; CN B acres of CN
group percent impervious; unconnected / connected Table Figure | Figure | U .;° X
(appendix A) impervious area ratio) 2-2 2.3 24 ., AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 0.1 7
C Lawn / Open Space - Good Condition 74 0.56 41.44
D Woods - Good Condition 77 0 0
D ‘Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 0.16 15.68
Totals = 64.12




(

SPARACO & YOUNGBLOOD, PLLC

18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: Qak Tree SY-1385 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Existing | Developed CN for Sub-basin: Site-1A

Runoff Curve Number (CN)

Soil name Cover Description Area Product
land hydrologiq (cover type, treatment, and hydrologic condition; CN @ acres of CN
group percent impervious; unconnected / connected Table Figuwre | Figure 0. X
(appendix A) impervious area ratio) 2-2 2.3 24 0., AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 0 0
) C Lawn / Open Space - Good Condition 74 0.08 592
D Woods - Good Condition 77 i 0 0
D Lawn/ Open Space - Good Condition &0 0 0
Impervious Surfaces 98 0.36 35.28
Totals = 0.44 41.2
CN (weighted) = total product: 41.2 = 93.63636364
total area 0.44 Use CN =
Runoff

Frequency.... ... ..o yr.
Rainfal, P (24 -hour) ................ in.
Runoff, Q .......... . oot in

) (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)



SPARACO & YOUNGBLOOD, PLLC

18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: Oak Tree SY-1385 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Existing | Developed | CN for Sub-basin: Site-1B
Runoff Curve Number (CN)
Soil name Cover Description Area Product
Jaud hydrologid (cover type, treatment, and hydrologic condition; . CN B acres of CN
" ‘group percent impervious; unconnected / connected Table | Figure | Figure |U . X
(appendix A) impervious area ratio) 2-2 2.3 2.4 O, AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 0 0
) C Lawn / Open Space - Good Condition 74 043 31.82
D Woods - Good Condition : 77 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 0.13 12.74
Totals= | 0.56 44.56
CN (weighted) = total product : 44.56 = 7957142857
total area 0.56 : Use CN =
Rumnoff
Frequency.... .......ccoviiieneenann. yr.
Rainfal, P (24 -hour) ................ in.
Runoff, Q ..., mn.
| (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)




SPARACO & YOUNGBLOOD, PLLC
18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: OQak Tree SY-1385 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Existing | “Developed * CN for Sub-basin: Site-1C
1. Runoff Curve Number (CN)
Seil name Cover Description Area Product
and hydrologid (cover type, treatment, and hydrologic condition; CN & acres of CN
group percent impervious; unconnected / connected Table /| Figure | Figure |0 .* X
(appendix A) impervious area ratio) 2-2 2.3 24 |0 AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 0 O
) C Lawn / Open Space - Good Condition 74 0 0
D Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces v 98 0.07 6.86
Totals = 0.07 6.86

IR

CN (weighted) = total product 6.86 =

total area 0.07 Use CN =

2. Runoff
Frequency. ... ......... JE yr.
Rainfall, P(24-hour) ................ in.
Runoff, Q ...oovveeiiiieie e in.
| (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)




1.

SPARACO & YOUNGBLOOD, PLLC
18 NORTH MAIN STREET
HARRIMAN, NY 10926

845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: Qak Tree SY-1385 MS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Developed CN for.Sub-basin: Sife-2
Runoff Curve Number (CN)
Soil name Cover Description Area Product
and hydrologid (cover type, treatment, and hydrologic condition; CN B acres of CN
group’ * percent impervious; unconnected / connected Table Figure | Figure O X
(appendix A) impervious area ratio) 2-2 2.3 2.4 O, AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
c Woods - Good Condition 70 0 0
) C Lawn / Open Space - Good Condition 74 0.18 13.32
D Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 0.13 12.74
Totals=_| 031 26.06

CN (weighted) = total product 26.06 = 84.06451613
total area 0.31
Runoff
Frequency. ... .....oovieeennnnannn. yr.
Rainfall, P(24 -hour) ................ in.
Runoff, Q ..o in.

| (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)




SPARACO & YOUNGBLOOD, PLLC

18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2 Runoff Curve Number and Runoff

Project: Oak Tree SY-1385 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Existing | Developed = CN for Sub-basin: Site-2
1. Runoff Curve Number (CN)
Soil name Cover Description - Area Product
land hydrologid (cover type, treatment, and hydrologic condition; CN B acres of CN
group percent impervious; unconnected / connected Table Figure | Figure 0. X
(appendix A) impervious area ratio) 2-2 2.3 2.4 0., AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 0 0
S C Lawn / Open Space - Good Condition 74 0.09 6.66
D Woods - Good Condition 71 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 0.09 8.82
Totals= | 0.18 15.48
CN (weighted) = total product : 15.48 = 86
total area 0.18 Use CN =
2. Runoff
Frequency. ... .......coooevrnnenonn yI.
Rainfall, P (24 -hour) ................ in.
Runoff, Q ..., in.
| (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)




SPARACO & YOUNGBLOOD, PLLC
18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: Qak Tree SY-1385 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Developed CN for Sub-basin: Sife-3
Runoff Curve Number (CN)
Soil name Cover Description , Area Product
land hydrologic| (cover type, treatment, and hydrologic condition; CN acres of CN
group percent impervious; unconnected / connected Table Figure | Figure | U . X
(appendix A) . impervious area ratio) 2-2 2.3 24 0., AREA
B Woods - Good Condition 55 ‘ 0 0
B Lawn / Open Space - Good Condition 61 : 0 0
C Woods - Good Condition 70 0.7 49
) C Lawn / Open Space - Good Condition 74 2.13 157.62
D Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 0.73 71.54
Totals= | 3.56 278.16

Il

CN (weighted) = total product 278.16 78.13483146

total area 3.56 Use CN =

Runoff
Frequency .......................... YI.
Rainfall, P (24 -hour) ................ n.
Runoff, Q ...... ..., in.

| (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)



(

SPARACO & YOUNGBLOOD, PLLC
18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: Qak Tree SY-1385 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Existing | Developed CN for Sub-basin: Site-3
Runoff Curve Number (CN)
Soil name Cover Description Area Product
|and hydrologic - (cover type, treatment, and hydrologic condition; CN g acres of CN
group percent impervious; unconnected / connected Table Figure | Figure 0. X
(appendix A) impervious area ratio) 2-2 2.3 2.4 O, AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 0.16 11.2
C Lawn / Open Space - Good Condition 74 : 0 0
D Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 0.00 0
Totals = 0.16 11.2

CN (weighted) = total product 11.2 =

I3

total area 0.16 Use CN =

Runoff

.Frequency .......................... yr.
Rainfal, P(24-hour) ................ in.
Runoff, Q ..... .ot in.

) (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)
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SPARACO & YOUNGBLOOD, PLLC

18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: Qak Tree SY-1385 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Existing | Developed - CN for Sub-basin: Site-3A
1. Runoff Curve Number (CN)
Soil name Cover Description ‘ Area Product
|and hydrologic] (cover type, treatment, and hydrologic condition; CN acxes of CN
group percent impervious; unconnected / connected Table Figure | Figure [ X
(appendix A) impervious area ratio) 2-2 23 2.4 0, AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition ‘ 70 0 0
) C | Lawn / Open Space - Good Condition 74 0.48 35.52
D Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 1.84 180.32
Totals = 2.32 215.84
CN (weighted) = total product: 215.84 = 93.03448276
total area 232 Use CN =
2.  Runoff
Frequency.... .......ooveieiooonoon. YI.
RainfalLP (24 -hour) ................ in.
Runoff, Q ......covriiiiiiiiins in.
) (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)




SPARACO & YOUNGBLOOD, PLLC
18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: Qak Tree SY-1385 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Developed CN for Sub-basin: Site-4
Runoff Curve Number (CN)
Soil name Cover Description Area Product
land hydrologid (cover type, treatment, and hydrologic condition; CN | aeres of CN
group percent impervious; unconnected / connected Table Figure | Figure |0 ;* X
(appendix A) |- impervious area ratio) 2-2 2.3 24 0., AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 0.61 427
C Lawn / Open Space - Good Condition 74 0.3 22.2
D Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition 80 » 0 0
Impervious Surfaces 98 0.00 0
Totals = 0.91 64.9

CN (weighted) = total product 64.9 71.31868132

total area 0.91 Use CN =

Runpoff

Frequency.... .......oovieiiiiin yI.
RainfalL P (24 -hour) ................ in.
Runoff, Q ............ i, in.
(Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4. )




SPARACO & YOUNGBLOOD, PLLC

18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: Qak Tree SY-1385 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Existing |: Developed CN for Sub-basin: Sife-4

1. Runoff Curve Number (CN)

Soil name Cover Description Area |  Product
and hydrologic| (cover type, treatment, and hydrologic condition; CN B acres of CN
group . percent impervious; unconnected / connected Table Figure | Figure 0. X
(appendix A) impervious area ratio) 2-2 2.3 2.4 0., AREA
B Woods - Good Condition 55 | 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 0.4 28
- C Lawn / Open Space - Good Condition 74 1.33 98.42
D Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition A 80 ' 0 0
Impervious Surfaces 98 0.17 16.66
Totals = 1.9 143.08
CN (weighted) = total product 143.08 = 7530526316 v

total area 1.9 Use CN =

2.  Runoff
Frequency. ... ...o.oooevenreennneeoonn yI.
Rainfal, P 24 -hour) ................ in.
Runoff, Q ...... ..ot in.
() (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)



SPARACO & YOUNGBLOOD, PLLC

18 NORTH MAIN STREET
HARRIMAN, NY 10026
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

19-Apr-21

Project: Qak Tree SY-1385 By: SMS Date:
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Developed CN for Sub-basin: Sife-5
1. Runoff Curve Number (CN)
Soil name Cover Description Area Product
jand hydrologid (cover type, treatment, and hydrologic condition; CN feres of CN
group percent impervious; unconnected / connected Table Figure | Figure 0. X
(appendix A) impervious area ratio) 2-2 2.3 2.4 O, AREA
B Woods - Good Condition 55 ' 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 2.5 175
L) c Lawn / Open Space - Good Condition 74 2.18 161.32
D Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 0.88 86.24
Totals= | 5.56 422.56
CN (weighted) = total product:  422.56 = 76
total area 5.56 Use CN = 76
2.  Runoff
Frequency. ... ......oooeiiinnennnn. yI.
Rainfall, P (24 -hour) ................ in.
Runoff, Q ..., in.
(o (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)




SPARACO & YOUNGBLOOD, PLLC
18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: Qak Tree SY-1385 _ By: SMS - Date: 19-Apr-21

Location: Town of Haverstraw, NY Checked: Date:

Shade one: Existing | Developed CN for Sub-basin: Sife-5

1. Runoff Curve Number (CN)

Seil name Cover Description Area Product
|and hydrologic (cover type, treatment, and hydrologic condition; CN B acres of CN
group percent impervious; unconnected / connected Table Figure | Figure |0 .*. X
(appendix A) impervious area ratio) 2-2 23 | 24 0, AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 : 1.8 126
) C Lawn / Open Space - Good Condition 74 1.83 135.42
D Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 0.14 13.72
Totals = 3.77 275.14
CN (weighted) = total product : 275.14 = 7298143236

total area 3.77 . tfse CN=

2.  Runoff
Frequency. ... ....ooveevinnneennenns yI.
RainfalLP (24 -hour) ................ in.
Runoff, Q .......... .. ... it in.
) (Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)



1.

SPARACO & YOUNGBLOOD, PLLC

18 NORTH MAIN STREET

HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Rainfall, P (24 - hour)

Runoff, Q ..........

B E g

\ (Use P and CN with table 2-1, fig. 2-1, or eqs. 2-3 and 2-4.)

Project: Qak Tree SY-1383 By: SMS Date: 19-Apr-21
Location: Town of Haverstraw, NY Checked: Date:
Shade one: Existing | Developed = CN for Sub-basin: Sife-5A
Runoff Curve Number (CN)
Soil name Cover Description Area Product
|land hydrologic{ (cover type, treatment, and hydrologic condition; CN B ocres of CN
group percent impervious; unconnected / connected Table Figure | Figure 0. X
(appendix A) impervious area ratio) 2-2 2.3 24 O, AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 0 0
) C Lawn / Open Space - Good Condition 74 0.62 45.88
D Woods - Good Condition 71 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 3.64 356.72
Totals = 4.26 402.6
CN (weighted) = total product: 402.6 = 94.50704225
total area 4.26 Use CN =
Runoff
Frequency.... ........oovvnveeennan.




1.

SPARACO & YOUNGBLOOD, PLLC
18 NORTH MAIN STREET
HARRIMAN, NY 10926

845-782-8543

1

Worksheet 2: Runoff Curve Number and Runoff

Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)
)

Project: Oak Tree SY-1385 By: SMS Date: 17-Sep-19
Location: Town of Haverstraw, NY Checked: Date:
Shade ome: | Existing* | Developed | CN for Sub-basin: Off-1
Runoff Curve Number (CN)
Seil name Cover Description Area Product
and hydrologic, (cover type, treatment, and hydrologic condition; CN , acres of CN
group percent impervious; unconnected / connected Table Figure | Figure | U . X
(appendix A) impervious area ratio) 2-2 2.3 24 |0, AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 0.5 35
C Lawn / Open Space - Good Condition 74 0.93 68.82
D Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 6.42 629.16
Totals = 7.85 732.98
CN (weighted) = total product:  732.98 = 93.37324841
total area 7.85 Use CN =
Runoff
Frequency. ... ..., yr.
RainfalLP 24 -houry ................ in.
Runoff, Q ...... ... ... i in.




SPARACO & YOUNGBLOOD, PLLC

18 NORTH MAIN STREET
HARRIMAN, NY 10926
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

Project: Qak Tree SY-1385 By: SMS Date: 17-Sep-19
Location: Town of Haverstraw, NY Checked: ‘Date:
Shade one: | Existing | ' Developed: | CN for Sub-basin: Off-2
1. Runoff Curve Number (CN)
Soil name Cover Description Area Product
and hydrologiq (cover type, treatment, and hydrologic condition; CN @ ocres of CN
group percent impervious; unconnected / connected Table Figure | Figure |0 .;* X
(appendix A) impervious area ratio) 2-2 2.3 24 a., AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 1 70
() C Lawn / Open Space - Good Condition 74 1.62 119.88
b Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition 80 | 0 0
Impervious Surfaces 98 0.70 68.6
Totals = 3.32 258.48
CN (weighted) = total product:  258.48 = 77.85542169
total area 3.32 Use CN =
2. Runoff
Frequency.... ..... ..o yr.
RainfalLP (24 -hour) ................ in.
Runoff, Q ........ ... it in.
(Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)




WQ TABLE OF CONTENTS:

Water Quality Analysis Backup Calculations:

o Water Quality Summary Sheet

o Reference: Exhibit 4-1l: Unit Peak Discharge (qu) for SCS type Ill rainfall
distribution (from TR-55 manual)

o Reference: Figure 8.5 Detention Time vs. Discharge Ratios (from NYSDEC Water
Quality Manual)

The following Data provided for Subareas "Site-1","Site-1A",” Site-1B", "Site-1C” & "Site-2":

1.) Title Sheet

2.) Plan Views and Details for each Detention System
3.) Peak Discharge Calculations

4.) Volume Calculations

5.) Summary Table WQ-1: Water Quality Calculations

The following Data provided for Subareas "Site-5A” & "Site-3A™:

6.) Title Sheet

7.) Plan Views and Details for each Detention System

8.) Peak Discharge Calculations

9.) Volume Calculations

10.) Summary Table WQ-1: Water Quality Calculations
11.)Summary Table WQ-2: Runoff Reduction Volume Calculations
12.) Channel Protection Calculations

13.) Elevation vs. Discharge Summary Chart ("Site-6A” subarea only)

e Proprietary Structures and Details used for Pre-Treatment on site
o Stafe of New Jersey MTD Lab Certification for First Defense Stormwater
Treatment Device used on site.
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New York State Stormwater Management Design Manual Chapter 8

) Compute Stream Channel Protection Volume, (Cp,) (see Section 4.3 and Appendix B)

For stream channel protection, provide 24 hours of extended detention (T) for the one-year event.

Compute Channel Protection Storage Volume

First, determine the value of the unit peak discharge (q,) using TR-55 and Type 1I Rainfall Distribution
o Initial abstraction (Ia) for CN of 78 is 0.564: [Ia = (200/CN - 2)]
o Ia/P = (0.564)/ 2.3 inches = 0.245
e T.=0.35 hours

o Using the above data, q,= 570 csm/in (cubic feet per second per square mile per year)

Figure 8.5 Detention Time vs. Discharge Ratios (Source: MDE, 2000)
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SPARACO AND YOUNGBLOOD, PLLC
P.O. Box #818, 18 North Main Street
Harriman, NY 10926
845-782-8543

WATER QUALITY CALCULATIONS

Project: Oak Tree (SY-1385)
Location: Haverstraw, NY .
Drainage Sub-area: SITES 1, 1A, 1B, 1C& 2

Date: 19-Apr-21
By: SMS
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SPARACO AND YOUNGBLOOD, PLLC
P.O. Box #818, 18 North Main Street
Harriman, NY 10926
845-782-8543

Summary Table #WQ-1:Water Quality Volume Calculations

Project: Oak Tree (SY-1385) By: SMS
Location: Haverstraw, NY Rev. Date: 19-Apr-21

JOB # SY-1385

Water Quality Calculations

NYSDEC Required Storage Volume: Sub-Areas: SITE-1
SITE-1A
SITE-1B
Site Area to the West: SITE-1C
SITE-2 Total . Impervious
Existing Area (ac) Area (ac)
Existing Total Area to the West (Study Points 1 & 2: 4.45 ac SITE~1 4.14 0.94
Existing Impervious Area: 1.07 ac SITE-2 0.31 0.13
4.45 1.07
Percent impervious: 24.04%
Total Impervious
Developed Area (ac) Area (ac)
Developed Conditions Total Area to the West (Study Points 1 & 2: 2.07 ac SITE-1 0.82 0.16
Developed Impervious Area: 0.8 ac SITE1A 0.44 - 0.35
SITE1B 0.56 0.13
Existing Impervious area to remain: 0 ac SITE1B 0.07 0.07
Existing impervious area to be removed: 1.07 ac SITE-2 0.18 0.09
Proposed Impervious area: 0.8 ac 2.07 0.8
Net reduction in impervious area: 0.27 ac
Percent impervious: 38.65%
Step 1: Calculate percent reduction in impervious areas: 0.27 / 1.07 x 100

Percent reduction in impervious areas:  25.23%

Water Quality compliance with GP-0-20-001:

The Water Quality Volume treatment objective for redevelopment activity has been addressed for development draining toward Study Points #1 and #2
as per Part 1.C.2.¢ by option #1, which requires a reduction of impervious area in this direction by at least 25% of the total disturbed, impervious area.
However, the soil restoration criteria in Section 5.1.6 of the design manual must be applied fo all new pervious areas.

*No WQv or RRv required due to a 25% or more reduction in impervious areas in this direction. All flows decreased offsite this direction.



Summary Table #WQ-1:Water Quality Yolume Calculations

Project: Oak Tree | By: SMS
Location: Haverstraw, NY Rev. Date: 19-Apr-21

JOB # SY-1385

Water Quality Calculations

NYSDEC Required Storage Volume: Sub-Area: Site-1 |
Data:
P: 1.3 = 90% Rainfall Event Number from Figure #1
Rv: 0.22559 =0.05+ 0.009(1) (Min. Rv =0.2) Use Rv = 0.22559
I  19.51 =Impervious coverage percentage

A:  0.82 = Site Area to Basin (in acres)
wQv: 0020 =Req'd Water Quality Volume (in ac-ft)

= (PYRv)(A)
12

Pre Treatment provided (10%) for a grass swale

Pre-treatment vol. provided: 0.002 ac-ft |




Water Quality Volume (WQv) Water Quality Peak Flow (Qp) Calculation V

Project: Oak Tree Apartments
Location: SubArea "Site-1A" Haverstraw, NY
Date: Aprit 19, 2021

Designer: lan Kuchman & Steve Sparaco

TR-55 AND TR-20 RAINFALL DISTRIBUTION TYPE= i}

(R=1,/P) C=A'R>+B'R+C A B [of
Coefficients for unit peak discharge equation Co -2.2348 0.4759 2.5273
Coefficients for unit peak discharge equation C, 1.5556 -0.7081 -0.5584
Coefficients for unit peak discharge equation C, 0.6041 0.0437 -0.1761
INPUT CRITERIA: TRIBUTARY (TREATED) AREA
ABBREVIATION UNITS VALUES
TOTAL DEVELOPED (GREATER OF DISTURBED OR TRIBUTARY) AREA A acres 044
IMPERVIOUS SURFACE AREA ] acres 0.36
NYSDEC 90% RAINFALL EVENT NUMBER (1) P inches 1.30
TIME OF CONCENTRATION Te hours 0.083
CALCULATIONS:
WATER QUALITY VOLUME (2)(3)
REQUIRED WATER QUALITY VOLUME WQ, =3630"P(0.05*A+0.8"l) waQ, acres-ft 0.037
REQUIRED WATER QUALITY VOLUME (100% FOR NEW DEVELOPMENT) wQ, cu. ft. 1,633
WATER QUALITY PEAK FLOW (4)
© RUNOFF VOLUME Q=WQ, /(A*3600} Q inches 1.022
CN=1000/(10+5*"P+10"Q-1 0{Q +1.25'Q*P) *) CN 97
CN ROUNDED CN 97.000
CN<or=98 CN 97
INITIAL ABSTRACTION, |, = 200/CN-2 1y inches 0.062
RATIO, R=,/P R 0
Cy= A'R? +B'R +C Co
C,= AR +B'R+C C
C, = A'R*+B'R+C C,
UNIT PEAK DISCHARDGE, qu = 10%Cy*C,"Log(T.)+Co"(log(T))?) Qu cfs/mi¥in
REQUIRED NEW DEVELOPMENT WATER QUALITY PEAK FLOW, Q=qu*A*Q/640 Q, cfs

MAXIMUM TREATMENT CAPACITY OF MANUFACTURED TREATMENT DEVICE (MTD)
* FD-3HC

References:

h
(1) Refer to Section 4.2 Water Quality Volume (WQv) Figure 4.1 "90% Rainfall in New York State" in the New York State Stormwater
Design Manual, last revised August 2015.

(2) Refer to Sections 4.1 and 4.2 for Water Quality Volume (WQv) calculations in the New York State Stormwater Design Manual, last
revised August 2015.

(3) Refer to Section 9.3.2 "Sizing Criteria” for Water Quality Volume (WQv) calculations for Redevelopment Projects in the New York State
Stormwater Design Manual, last revised August 2015.

(4) Refer to Appendix B.2 "Water Quality Peak Flow Calculation” in the New York State Stormwater Desian Manual, last revised August
2010.



Water Quality Volume (WQv) Water Quality Peak Flow (Qp) Calculation V

Project: Oak Tree Apariments
Location: : SubArea "Site-1B" Haverstraw, NY
Date: April 19, 2021

Designer: : lan Kuchman & Steve Sparaco

TR-55 AND TR-20 RAINFALL DISTRIBUTION TYPE= 1

(R=1,/P) C=ARZ+B*R+C A B c
Coefficients for unit peak discharge equation Co -2.2349 0.4759 2.5273
Coefficients for unit peak discharge equation C, 1.5555 -0.7081" --0.5584
Coefficients for unit peak discharge equation C; 0.6041 0.0437 -0.1761
INPUT CRITERIA: TRIBUTARY (TREATED) AREA
ABBREVIATION UNITS VALUES
TOTAL DEVELOPED (GREATER OF DISTURBED OR TRIBUTARY) AREA A acres 0.56
IMPERVIOUS SURFACE AREA i acres 0.13
NYSDEC 80% RAINFALL EVENT NUMBER (1) P inches 1.30
TIME OF CONCENTRATION Te hours 0.083
CALCULATIONS:
WATER QUALITY VOLUME (2)(3)
REQUIRED WATER QUALITY VOLUME WQ, =3630*P(0.05"A+0,9*) waQ, acres-it 0.016
REQUIRED WATER QUALITY VOLUME (100% FOR NEW DEVELOPMENT) waQ, cu, ft. 684
WATER QUALITY PEAK FLOW (4)
RUNOFF VOLUME Q=WQ, /(A*3600) Q inches 0.337
CN=1000/(10+5*P+10"Q-10(Q% +1.25°Q*P) *) CN 85
CN RCUNDED CN 85.000
CN<or=98 CN 85
INITIAL ABSTRACTION, |, = 200/CN-2 I inches 0.353
RATIO, R=1,/P R 0
Cy = A'R?+B*R +C Co 2.492
C, = A"R?+B'R +C C, -0.636
C, = A"R*+B'R+C Ca -0.120
UNIT PEAK DISCHARDGE, qu = 10YCg*C,*Log(To)+C2*{log(To))*) u cfsimiffin 1,095
REQUIRED NEW DEVELOPMENT WATER QUALITY PEAK FLOW, Q =qu*A"Q/640 Q, cfs 0:; i

MAXIMUM TREATMENT CAPACITY OF MANUFACTURED TREATMENT DEVICE (MTD)
* FD-3HC

References:

(1) Refer to Section 4.2 Water Quality Volume (WQv) Figure 4.1 "80% Rainfall in New York State" in the New York State Stormwater
Design Manual, last revised August 2015.

(2) Refer to Sections 4.1 and 4.2 for Water Quality Volume (WQv) calculations in the New York State Stormwater Design Manual, last
revised August 2015.

(3) Refer to Section 9.3.2 "Sizing Criteria” for Water Quality Volume (WQwv) calculations for Redevelopment Projects in the New York State
Stormwater Desian Manual, last revised August 2015.

(4) Refer to Appéndix B.2 "Water Quality Peak Flow Calculation” in the New York State Stormwater Desigri Manual, last revised August
2010. ’ . .



Water Quality Volume {(WQv) Water Quality Peak Flow (Qp) Caiculation ¥

Project: Oak Tree Apariments
Location; SubArea "Site-1C" Haverstraw, NY
Date: April 18, 2021

Designer; : lan Kuchman & Steve Sparaco

TR-55 AND TR-20 RAINFALL DISTRIBUTION TYPE= n

(R=l,/P) C=A'R*+B'R+C A B o
Coefficients for unit peak discharge equafion Co -2.2349 0.4759 2.5273
Coefficients for unit peak discharge equation Cy 1.5865 -0.7081 -0.5584
Coefficients for unit peak discharge equation C. 0.6041 0.0437 -0.1761
INPUT CRITERIA: TRIBUTARY (TREATED) AREA
ABBREVIATION UNITS VALUES
TOTAL DEVELOPED (GREATER OF DISTURBED OR TRIBUTARY) AREA A acres 0.07
IMPERVIOUS SURFACE AREA 1 acres 0.07
NYSDEC 90% RAINFALL EVENT NUMBER (1) P inches 1.30
TIME OF CONCENTRATION Te hours 0.083
CALCULATIONS:
WATER QUALITY VOLUME (2)(3)
REQUIRED WATER QUALITY VOLUME WQ, =3630*P(0.05"A+0.9") wQ, acres-ft 0.007
REQUIRED WATER QUALITY VOLUME (100% FOR NEW DEVELOPMENT) waQ, cu. ft. 314
WATER QUALITY PEAK FLOW (4)
RUNOFF VOLUME Q=WQ, /(A*3600) Q inches 1.235
CN=1000/(10+5"P+10°Q-10(Q? +1.25°Q*P) ) CN 99
CN ROUNDED CN 99.000
CN<or=98 CN 98
INITIAL ABSTRACTION, I, = 200/CN-2 ly inches 0.041
RATIO,R=1,/P R 0
Co = AR +B'R+C Cy 2.540
C, = A"R*+B*R +C C, 0.579
C,=A'R*+B'R+C C, -0.174
UNIT PEAK DISCHARDGE, qu = 10NCy*C,*Log(T}+Co"(log(To))) Ys cfs/mi?fin 917
REQUIRED NEW DEVELOPMENT WATER QUALITY PEAK FLOW, Q,=qu*A*Q/640 Q, cfs 124

MAXIMUM TREATMENT CAPACITY OF MANUFACTURED TREATMENT DEVICE (MTD)
*FD-3HC

References:

(1) Refer to Section 4.2 Water Quality Volume (WQv) Figure 4.1 "g0% Rainfall in New York State” in the New York State Stormwater
Design Manual, last revised August 2015.

(2) Refer to Sections 4.1 and 4.2 for Water Quality Volume (WQv) calculations in the New York State Stormwater Desian Manual, last
revised August 2015.

(3) Refer to Section 9.3.2 "Sizing Criteria” for Water Quality Volume (WQv) calculations for Redevelopment Projects in the New York State
Stormwater Design Manual, last revised August 2015.

(4) Refer to Appendix B.2 "Water Quality Peak Flow Calculation” inthe New York State Stormwaler Deslgn Manual, last revised August
2010.



SPARACO AND YOUNGBLOOD, PLLC
P.O. Box #818, 18 North Main Street -
Harriman, NY 10926
845-782-8543

WATER QUALITY CALCULATIONS

Project: Oak Tree SY#1385
Location: Haverstraw, NY
Drainage Sub-area: Site-3A & Site-4
Date: 19-Apr-21
By: SMS
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Isometric

1/4” HDPE plate
bolted to structure.

HDPE structural plastic
/ 1/4" plate and grating
with 1”7 holes and a min.

of 30% of opening area
manufactured by Plastic
Solutions Inc. or equal.

pipe
culvert

vl * shown with optional plate

conc. apron HDPE structural plastic
1/4” plate and grating
. with 1” holes and a min.
Section of 30% of opening area
' manufactured by Plastic
leg— 12 Solutions Inc. or equal

|

I ~
| I— __./ ~~~~~~~~~
single BMP

orifice

PLASTIC
P.0. Box 4386
SOLUTIONS  inchester va 22604

INC. 877-877-5727
wirw.plastic-solution.com

BMP TRASH RACK




SPARACO & YOUNGBLOOD, PLLC
18 NORTH MAIN STREET
HARRIMAN, NY 10826
845-782-8543

Worksheet 2: Runoff Curve Number and Runoff

\

Project: Oak Tree SY#1385 By: SMS Date: 19-Apr-21
Location: Haverstraw, NY Checked: Date:
Shade one: Existing CN for Sub-basin: Site-3A & Site-4

1.  Runoff Curve Number (CN)

Soil name Cover Description Area Product
and hydrologid (cover type, treatment, and hydrologic condition; CN B acres of CN
group percent impervious; unconnected / connected Table Figure Figure U miz X
(appendix A) impervious area ratio) 2-2 2.3 24 |9, AREA
B Woods - Good Condition 55 0 0
B Lawn / Open Space - Good Condition 61 0 0
C Woods - Good Condition 70 0 0
Cc Lawn / Open Space - Good Condition 74 2.21 163.54
D Woods - Good Condition 77 0 0
D Lawn / Open Space - Good Condition 80 0 0
Impervious Surfaces 98 2.01 196.98
Totals = 4.22 360.52
CN (weighted) = fotal product 360.52 = 8543127962

total area 4.22 Use CN =

2. Runoff
Frequency. ... «.ooevvvionvinnnnnnnn yr.
Rainfal, P(24 -hour}................ in.
Runoff, Q ........... ..ot in.

(Use P and CN with table 2-1, fig. 2-1, or egs. 2-3 and 2-4.)




SPARACO AND YOUNGBLOOD, PLLC
P.O. Box #818, 18 North Main Street
Harriman, NY 10926
845-782-8543

Worksheet 4: Graphical Peak Discharge Method

Project: Oak Tree SY#1385 By: SMS
Location: Haverstraw, NY Date: 19-Apr-21

Shade one:  Existing

gp req'd for Sub-basin: Site-3A & Site-4

Data:

Drainage Area.....cc.ccoveeveviiiivinenenns Am= _0.0066 mi* (acres/640)

Runoff Curve Number.................e.. CN= 85 From Worksheet #2 (or calibrated Hec-1 Curve Number)
Time of Concentration...................... T.= 0.083 hr(From Worksheet #3)

Runoff Distribution Type........cccoveeeeenn = HE (A0 )

Pond and Swamp areas spread

throughout watershed................... = 0 percent of A, (% acres or mi2 covered)
FIOQUENCY. . o v oot ee e e e yr. | 1 | | |
Rainfall, P (24 -hour). . ................ in. | 25 | | !
Initial Abstraction, ly . ................. in. [ 0341 | | |
[I.=0.2"8] '
[S=1000/CN -10]. . . . 1.71

Compute /P, . ... in. l 0.136 | l |
Unit Peak Discharge, qu. . .. ............ csmfin. | 650 | | ]

(Use Tc and la/P with exhibit 4-111)

RUNOF, Q o ooeee et in. | 121 | ] |
[Q=(P-0.2S)*/(P-0.8S]

Pond and Swamp Adjustment Factor, F,. .. % I 1 | l |

(Use percent pond and swamp area
with Table 4-2. Factoris 1.0 for zero
percent pond and swamp area.)

Peak Discharge, Gp. ... ... .o oo vt cfs 5.2 |
(Where q,=q,AnQF )
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SPARACO AND YOUNGBLOOD, PLLC
P.O. Box #818, 18 North Main Street
Harriman, NY 10926
845-782-8543

Channel Protection Storage Volume (Cpy): Calculation:

Project: Oak Tree SY#1385 By: SMS
Location: Haverstraw, NY Date: 19-Apr-21
Data: '

Water Quality Orifice Invert. . ........... = 350.00 ft
Water Quality Storage Elevation. .. ... .. = 351.50 fi.

Sub-basin:|Site-3A & Site-4

. Unit Peak Discharge, q. . ............ = (csmfin.)] 650
Duration Time, T vninnrereeeeeen, T= (hr.) 24
Runoff, Q ......... ... .. = (in.) 1.21
Drainage Area......c..ccccevvviinniinnnnnns Am = (mi?) 0.0066

Drainage Area (in acres) = A, x 640 =A=  (acres) 4.22

. Find{q,/q) fromFigure 8.5................
(a4/q; = Peak outflow/Peak Inflow discharge)

0.03
. Calculate Vy/V, ‘ 0.642

[Ve/V, = 0.683-1.43(q./q;) + 1.64 (q/G)* -0.804 (qo/q)’]

Total Vs R
. Solve for V, (ac-ft) | 0.2721] 0.2721 |(ac-t)
[Ve=Cp, = (V&/V;) x Q x A/12] (cubic ft.] 11,854 | 11854 |(cubic ft.)

. Compute Average Release Rate = Qayg (cfs)

[Qave = Vs /T*3600 sec/hr]



Calculate Required Channel Protection Volume Elevation (Cp yE):

Cumulative Actual WQ
Elev. (ft.) Volume |Volume Reserved| Net Volume
Water Quality Volume Elevation (WQ.g) = 351.50 (ac-ft) (ac-ft) (ac-ft)
Channel Protection Storage Elevation Range: High:} 353.00 0.4544 0.0000 0.4544
Low:| 350.00 0.0000 0.0000 0.0000
Diff. = 0.4544 0.0000 0.4544
Min. Channel Protection Volume required =  0.2721 ac-ft

Interpolated Volume Change = ( Higher Net Volume - Reg'd Cp Volume over WQv)/Diff. In Volume in Range
Interpolated Volume Ratio = ( 0.4544 - 0.2721 i 0.4544
Interpolated Volume Ratio= 0.4011

Interpolated Elevation Change =  353.00 - 0.4011 X 3.00 )
Interpolated Elevation Change =  351.80 ft.
Minimum Channel Protection Volume High Elevation = 351.80 ft.
} Set Channel Protection Volume Elevation = -~ 351.80 ft. ]
[*Note: Total Storage at elevation:  351.80 is 0.2726 ac-fi, which is greater thar 02721 ac-fi. I

Compute the required Cp-ED orifice:

Required Cpv = 0.2721 ac-t.
Average ED release rate = 0.2721 x 43560 ft¥lac / (24 hr x 3600 sec/hr)
Average ED release rate = 0.14 cfs

*Size Cpv-ED orifice

to release average of : 0.1 cfs

P
:
o
=]
S

|

N

| Qavg= 0.1 cis |

Average Cpv-ED orifice rate is:
Average head (h) = (WQyg - WQppg)/2

Average h = 351.80 - '351.50
2

| Averageh= 015 ft. 1

*{Jse the orifice flow equation to calculate the required cross-sectional area and diameter for the Cp y-ED orifice:

[Q=ca(sq. rt. (2gh))]

where:
c= 0.61 .
g= 322 sgri(2gh) =  3.108
Average h= 0.15 a=| 0.072 |}sq.ft Based upon: [a=Q/c (sq. rt. (2gh))]
Calculate diameter of pipe based uponarea=D =] 0.304 [|ft. Based upon: [D = sq. rt. (4a/3.15159)]

D=| 3.643 lin.

| For Design, Usea -~ 3.50 - in. dia. hole. |(1" dia. is minimum as per NYSDEC)

Orifice centerline elevation = Orifice invert + (Orifice size in feet/2)
Orifice centerline elevation = 351.50 + 0.15°

I Orifice centerline elevation = 351,65 ft. |
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SPARACO AND YOUNGBLOOD, PLLC
P.O. Box #818, 18 North Main Street
Harriman, NY 10926
845-782-8543

WATER QUALI TY CALCULATIONS

Project: Oak Tree
Location: Haverstraw, NY
Drainage Sub-area: Site-5A

Date: 19-Apr-21
By: SMS
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SPARACO AND YOUNGBLOOD, PLLC
P.O. Box #818, 18 North Main Street
Harriman, NY 10926
845-782-8543

Worksheet 4: Graphical Peak Discharge Method

Project: Oak Tree By: SMS
Location: Haverstraw, NY Date: 19-Apr-21

qp req'd for Sub-basin: Site-6A

Shade one:  Existing

Data:

Drainage Area.........coeevvvvenivnnnnneen. Am= _0.0067 mi* (acres/640)

Runoff Curve Number.........c.ccoeeeees CN= 95 From Worksheet #2 (or calibrated Hec-1 Curve Number)
Time of Concentration...................... T.= 0.083 hr(From Worksheet #3)

Runoff Distribution Type......c..cooevveeennns = HI (I, 1A 11, 1)

Pond and Swamp areas spread

throughout watershed...........c...ooeeeecee. = 0 percent of A, (% acres or mi2 covered)
FIOQUENCY. « .« v vveeeeeeeeeeinee e yr. | 1 i | |
Rainfall, P (24 -hour). ... .............. in. I 25 | | 1
Initial Abstraction, I, ......... ..., in. | 0.105 | l I
[l =0.2"S]

[S = 1000/CN -10]. .. .0.53

Compute I/P. . ... in. | 0042 | | I
Unit Peak Discharge, qu. . . . ............ csm/fin. | 650 | | |

(Use Tc and la/P with exhibit 4-111)

RUNOTE, Q oo e in. | 196 | | |
[Q=(P-0.2S)%/(P-0.8S]

Pond and Swamp Adjustment Factor, Fp. .. % [ 1 ] | |

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

Peak Discharge, Gp. « - ...« «ovvevnennn.. cfs | 85
(Where qp,=q,AxQF)




Project: 6

StormT%ch-’

Chamber Modei - S
Units - Dot « Bt »Water Qually
i Number of Chambers - A distsion ‘V’M.

Number of End Caps -

Voids in the stone (porosity) -

Base of Stone Elevation -

Amount of Stone Above Chambers -
Amount of Stone Below Chambers -

B 0.00 000 000 0.00 17923 179.23 53

80 0.00 0.00 0.00 0.00 179.23 179.23 23456.13  365.67
79 0.00 0.00 0.00 0.00 179.23 179.23 23276.80 365.58
78 0.00 0.00 0.00 0.00 179.23 179.23 23097.68  365.50
77 0.00 0.00 0.00 0.00 179.23 179.23 22918.45  365.42
76 0.00 0.00 0.00 0.00 179.23 179.23 22739.22  365.33
75 0.00 0.00 0.00 0.00 179.23 179.23 22659.99  365.25
74 0.00 0.00 0.00 0.00 179.23 179.23 22380.77  365.17
73 0.00 0.00 0.00 0.00 179.23 179.23 22201.54  365.08
72 0.00 0.00 0.00 0.00 179.23 179.23 22022.31  365.00
71 0.00 0.00 0.00 0.00 179.23 179.23 21843.09  364.92
70 0.00 0.00 0.00 0.00 179.23 179.23 21663.86  364.83
69 0.04 0.00 5.73 0.00 176.93 182.67 21484.63  364.75
68 0.12 0.01 16.25 0.08 172.69 189.03 2130196  364.67
67 0.16 0.03 23.06 0.21 169.92 193.18 21112.94  364.58
66 0.21 0.05 29.22 0.38 167.39 196.99 20919.74  364.50
65 0.27 0.07 37.57 0.54 163.98 202.09 20722.76  364.42
64 - 0.45 0.09 63.39 0.70 153.59 217.68 20520.66  364.33
63 0.67 0.1 93.14 0.90 141.61 235.65 20302.98  364.25
62 0.80 0.14 111.86 1.13 134.03 247.02 20067.33  364.17
61 0.91 0.17 127.14 1.34 127.84 256.31 19820.31  364.08
60 1.00 0.19 140.41 1.53 122.45 264.39 19563.99  364.00
59 1.09 0.22 162.23 1.72 117.65 271.60 19299.60  363.92
) 88 1.16 0.24 162.89 1.83 113.30 278.12 18028.01  363.83
57 1.23 0.27 172.76 2.16 109.26 284.18 18749.89  363.75
56 1.30 0.30 181.96 2.38 105.49 289.83 18465.71  363.67
55 1.36 0.32 190.54 . 259 101.97 295.11 18175.88  363.58
54 1.42 0.35 198.62 2.78 98.67 300.07 17880.77  363.50
53 1.47 0.37 206.27 2.97 95.53 304.77 17680.70  363.42
52 1.53 0.39 213.52 3.15 92.56 300.23 17275.93  363.33
51 - 1.57 0.42 220.43 3.34 89.72 313.49 16966.70  363.25
50 1.62 0.44 226.99 3.52 87.02 317.54 16653.21  363.17
49 1.67 0.46 233.27 3.70 84.44 321.41 16335.68  363.08
48 1.71 0.48 239.28 3.87 81.97 3256.12 16014.27  363.00
47 1.75 0.50 245.01 4.04 79.61 328.66 15689.15  362.92
46 1.79 0.53 250.50 4.20 77.35 332.05 15360.49  362.83
45 1.83 0.55 2565.81 4.36 75.16 335.33 15028.44  362.75
44 1.86 0.56 ) 260.88 4.52 73.07 338.47 14693.12  362.67
43 1.90 0.58 265.77 4.67 71.05 341.49 14354.65  362.58
42 1.83 0.60 270.46 4.81 69.12 344.39 14013.17  362.50
41 1.96 0.62 274.97 4.96 67.25 347.19 13668.78  362.42
40 2.00 0.64 279.32 5.10 65.46 349.88 13321.59  362.33
39 2.03 0.66 283.50 5.25 63.73 352.48 12871.71  362.25
38 2.05 0.67 287.53 5.39 62.06 354.98 12619.23  362.17
37 2.08 0.69 291.41 5.52 60.45 357.39 12264.26  362.08
36 211 0.71 295.13 5.66 58.91 359.70 11906.87  362.00
35 . 213 0.72 208.74 579 57.42 361.94 1164717  361.82
34 2.16 0.74 302.21 5.92 55.97 364.11 111856.23  361.83
33 2.18 0.76 305.56 6.05 54.59 366.19 1082112  361.75
32 221 0.77 308.77 6.17 53.25 368.19 10454.93  361.67
31 2.23 0.79 311.87 6.30 51.96 370.13 10086.73  361.58
30 2.25 0.80 314.84 6.41 50.72 371.98 9716.61 361.50
29 2.27 0.82 317.71 6.57 49.52 373.79 9344.62 361.42
28 2.29 0.84 320.46 6.73 48.35 375.54 8970.83  361.33
27 2.31 0.85 323.10 6.77 47.28 377.15 8595.30 361.25
26 2.33 0.86 325.63 6.87 46.23 378.73 8218.15 361.17
25 2.34 0.87 328.06 6.98 45.21 380.25 7839.42  361.08
24 2.36 0.89 330.39 7.08 44.24 381.71 7459.17  361.00
23 2.38 0.80 332.61 7.18 43.31 383.10 7077.46 360.92
| 22 2.39 0.91 334.74 7.28 42.42 384.44 6694.36 360.83
i 2.41 0.92 336.76 7.38 41.57 385.71 6309.82 360.75
20 2.42 0.93 338.70 7.47 40.76 386.93 5924.21 360.67
19 2.43 0.95 340.53 7.56 39.99 388.09 5537.28 360.58
18 2.44 0.96 342.28 7.65 39.25 389.19 5149.19 360.50
17 2.46 0.97 343.93 7.74 38.56 390.23 4760.00 360.42

16 2.47 0.98 345.49 7.82 37.90 391.21 4369.78 360.33
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Water Quality Volume (WQv) Water Quality Peak Flow (Qp) Calculation V

Project: Qak Tree Aparimenis
Location: SubArea "Site-5A" Haverstraw, NY
Date: April 21, 2021

Designer: lan Kuchman & Steve Sparaco

TR-55 AND TR-20 RAINFALL DISTRIBUTION TYPE= i

(R=1,/P) C,=A'R’>+B'R+C A B c
Coefficients for unit peak discharge equation Co . -2.2349 0.4759 2.5273
Coefficients for unit peak discharge equation Cy 1.6555 -0.7081 -0.5584
Coefficients for unit peak discharge equation C, 0.6041 0.0437 -0.1761
INPUT CRITERIA: TRIBUTARY (TREATED) AREA .
ABBREVIATION UNITS VALUES
TOTAL DEVELOPED (GREATER OF DISTURBED OR TRIBUTARY) AREA A acres 4,26
IMPERVIOUS SURFACE AREA | acres 3.64
NYSDEC 90% RAINFALL EVENT NUMBER (1) P Inches 1.30
TIME OF CONCENTRATION Te hours 0.083
CALCULATIONS:
WATER QUALITY VOLUME (2)(3)
REQUIRED WATER QUALITY VOLUME WQ, =3630*P(0.05*A+0.9"1) waQ, acres-ft 0.378
REQUIRED WATER QUALITY VOLUME (100% FOR NEW DEVELOPMENT) waQ, cu. ft. 16,465
WATER QUALITY PEAK FLOW (4)
RUNOFF VOLUME Q=WQ, /{A*3600) Q inches 1.065
CN=1000/(10+5'P+10°Q-10(Q% +1.25°Q°F) %) CN 98
CN ROUNDED CN 98.000
CN<or=98 CN g8
INITIAL ABSTRACTION, 1, = 200/CN-2 Iy inches 0.041
RATIO, R=1,/P R 0
Cp = AR +B'R +C Co 2,540
C; = A'RP+B'R +C Cy -0.579
C, = A'R?+B'R +C C, -0.174
UNIT PEAK DISCHARDGE, qu = 10(Cy*C,*Log{To)+C*{log(T.))*) Gu

REQUIRED NEW DEVELOPMENT WATER QUALITY PEAK FLOW, Q=qu*A*Q/640 Q,

MAXIMUM TREATMENT CAPACITY OF MANUFACTURED TREATMENT DEVICE (MTD)
* FD-8HC

References:

(1) Refer to Section 4.2 Water Quality Volume (WQv) Figure 4.1 "90% Rainfall in New York State" in the New York Stale Stormwater
Design Manual, last revised August 2015,

(2) Refer to Sections 4.1 and 4.2 for Water Quality Volume (WQv) calcutations in the New York State Stormwater Design Manual, last
revised August 2015.

(3) Refer to Section 9.3.2 "Sizing Criteria" for Water Quality Volume (WQv) calculations for Redevelopment Projects in the New York State
Stormwater Desian Manual, last revised August 2015,

(4) Refer to Appendix B.2 "Water Quality Peak Flow Calculation” in the New York State Stormwater Desian Manual, last revised August
2010.
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SPARACO AND YOUNGBLOOD, PLLC
P.O. Box #818, 18 North Main Street
Harriman, NY 10926
845-782-8543

Channel Protection Storage Volume (Cpy): Calculation:

Project: Oak Tree By: SMS
Location: Haverstraw, NY Date: 19-Apr-21
Data:

Water Quality Orifice Invert. . .. ... e = 8250 ‘ft.
Water Quality Storage Elevation. . ... ... = 363.50 ft.

Sub-basin:|Site-5A

Unit Peak Discharge, qy- . -+ oo vvv vt = (csmfin.)] 650
Duration Time, T...covciiiieniiiniiieneneen. T= (hr.) 24
Runoff, Q ..... ... = (in.) 1.96
Drainage Area..........cooocevvereevennnene. Am = (mi?) 0.0067

Drainage Area (in acres) = A, x640 =A=  (acres) 4.26

Find (g./q) from Figure 8.5. . ..............
(g./q; = Peak outflow/Peak Inflow discharge)

0.03
Calculate V¢/V, 0.642

IV /V, = 0.683-1.43(q,/q;) + 1.64 (q,/q)*-0.804 (qo/q)’]

. Total Vs
Solve for Vg ' (ac-ft) 0.4471 0.4471 |(ac-ft)
[Vs=Cp, = (V/V,) x Q x A/12] (cubic ft.] 19,477 19477 |(cubic ft.)

Compute Average Release Rate = Qayg (cfs)

[Qave = Vs /T*3600 sec/hr]



Calculate Required Channel Protection Volume Elevation (Cp yE):

Cumulative |Actual WQ |
Elev. (ft.) Volume ume ReserNet Volume
Water Quality Volume Elevation (WQg) =| 363.50 (ac-ft) (ac-ft) (ac-ft)
Channel Protection Storage Elevation Range: High:| 364.75 0.5426 0.0000 0.5426
Low:[ 359.00 0.0000 0.0000 | 0.0000
Diff. = 0.5426 0.0000 | 0.5426
Min. Channel Protection Voiume required =  0.4471 ac-it

Interpolated Volume Change = ( Higher Net Volume - Req'd Cp Volume over WQv)/Diff. In Volume in Range
Interpolated Volume Ratio = ( 0.5426 - 0.4471 Vi 0.5426
interpolated Volume Ratio=  0.1759 .

Interpolated Elevation Change =  364.75 - 0.1759 X 5.75 )
interpolated Elevation Change =  363.74 fi.
Minimum Channel Protection Volume High Elevation = 363.74 ft. ,
| Set Channel Protection Volume Elevation = 363.75 ft. |
[*Note: Total Storage at elevation: 36375 is ~ 0.4482 ac-ft, which s greaterthai 0.4471 ac-f. |

Compute the required Cp y-ED orifice:

Required Cpv = 0.4471 ac-t.
Average ED release rate = 0.4471 x 43560 f¥fac / (24 hr x 3600 sec/hr)

Average ED release rate = 0.23 cfs

*Size Cpv-ED orifice

to release average of :  0.23 - cfs

(=]
o
(=]

l.

| Qavg=  0.23 cis |

Average Cpv-ED orifice rate is:
Average head (h) = (WQyg - WQgppe)/2

Average h = 363.756 - 363.50
2

| Averageh= 013 ft ]

**Use the orffice flow equation to calculate the required cross-sectional area and diameter for the Cp y-ED orifice:

[Q=ca(sq. rt. (2gh))]

where:
c= 0.61
g= 322 sqri(2gh) =  2.837
Average h= 0.13 a=] 0.130 jsq.ft ased upon: [a=Q/c (sq. rt. (2gh))]
Calculate diameter of pipe based upon area=D =] 0.407 }ft. ased upon: [D = sq. rt. (4a/3.15159)]

D=| 4.887 [in.

| For Design, Usea  4.50 in. dia. hole. (3" dia. is minimum as per NYSDEC)

Orifice centerline elevation = Orifice invert + (Orifice size in feet/2)
Orifice centerline elevation = 363.50 + 0.19°

I Orifice centerline elevation = 363.69 1t |




WQ PROPRIETARY INFO:

e Proprietary Structures and Details used for Pre-Treatment on site

Envirohood
First Defence High Capacity Vortex Structure

o State of New Jersey MTD Lab Certification for First Defense Stormwater
Treatment Device used on site.
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NYLOPLAST ENVIROHOOD SPECIFICATION

SCOPE
This specification describes the EnviroHood for use in stormwater conveyance systems.

REQUIREMENTS
All hoods shall be constructed of polyethylene. .
o The size and position of the hood shall be determined by the outlet

Va ADS ENVIROHOOD

OIL & DEBRIS

pipe size as per manufacturer's recommendation. ; .
« The bottom of the hood shall extend downward a minimum distance of 6” (15 cm) for pipes < 12" (30 cm). " RN
o Installation hardware and instructions shall be provided by manufacturer. \ . .
o Installation shall be in accordance with Nyloplast installation procedures -seshare -

and those issues by local building/construction regulations. A mesﬂoi;s/ p

MOTE: SUMP DERTHOF 3" UBL FOR 17 OR SHALLEA DM
OUTLET. FOR 15" AMG LARGER OUTETS LIGE 253X OUTLET Dk

TYPICAL INSTALLATION

GENERAL DIMENSIONS in. (cm) \

OUTLET COVERED  PART NUMBER* A B C D

up to 18" (45 cm) 5818AGR 30.2 (75) 14.9(35) 17.2(45 20.5(50)

up to 24" (60 cm) 5824AGR 41.7 (105) 18.0 (45) 26.9 (70) 26.9 (70)

up to 30" (75 cm) 5830AGR 48,7 (120) 20.5(50) 30.5(75) 33.1(85) ',
up to 18" (45 cm) 5818AGF 30.2 (75) 11.8(30) 17.2(45) 20.4 (50)

up to 24" (60 cm) 5824AGF 41.8 (105) 153 (40) 26.9(70) 27.0(70)

up to 30" (75 cm) 5830AGF 48,8 (120) 18.3(45) 30.5(75) 34.0(85)

up to 12" (30 cm) 5818AG0412 18.4 (50) 9.8 (25) 12.3(30) 13.8(35)

up to 15" (40 cm) 5824AG0415 26.5 (65) 12.8(30) 14.5(35) 20.0(50)

up to 18" (45 cm) 5830AG0418 32.8(85) 15.4(40) 18.7 (45) 26.0(65)

*|ncludes installation hardware

For more information on EnviroHood and other ADS products, please contact our Customer Service Representatives at 1-800-821-6710

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com

The ADS logo, the Green Stripe, EnviroHood™ and N-12° are regl i of A d Drainage Sy Inc. Nyloplast® is a
© 2012 Advanced Dralnage Systems, Inc. (AD330612)

BRO 10853 07/12 .

d trademark of Nyloplast.




ENVIROHOOD STRUCTURE

The Nyloplast® EnviroHood™ is an innovative stormwater management
device attached to the inside of a catch basin or manhole
designed to prevent the outflow of floating debris and oil.

The need for cleaner stormwater has caused municipal leaders
to demand forward-thinking solutions to improve their overall
water quality. The EnviroHood offers lower installed costs and
less intrusive installations than competitive devices.

ENGINEERED FOR OPTIMAL PERFORMANCE

The innovative design incorporates the same proven corrugation
technology used on ADS N-12® pipe products. This delivers
maximum strength to weight ratio and ensures the structure is
capable of supporting the hydraulic forces of a rainfall event.

FEATURES & BENEFITS:

< Molded from High Density Polyethylene (HDPE)

for lightweight and sturdy design

Corrugated design eliminates flat surfaces and
provides increased structural capacity

e Effective low-cost solution for storm water treatment
e Easyto clean

* Highly corrosion-resistant for long service life

ADS Service: ADS representatives are committed to providing yoﬁ
with the answers to all your questions, including specifications,
installation and more.




. International

First Defense®High Capacity

A Simple Solution for your Trickiest Sites

Verified by NJCAT and NJDEP

Fig.1 The First Defense® High Capacity has internal components
designed to efficiently capture pollutants and prevent washout at
Product Profile peak flows.

The First Defense® High Capacity is an enhanced vortex separator
that combines an effective stormwater treatment chamber with
an integral peak flow bypass. It efficiently removes sediment total
suspended solids (TSS), trash and hydrocarbons from stormwater
runoff without washing out previously captured pollutants. The First
Defense® High Capacity is available in several model configurations
to accommodate a wide range of pipe sizes, peak flows and depth
constraints (Table 1, next page).

Applications

« Stormwater treatment at the point of entry into the drainage line
- Sites constrained by space, topography or drainage profiles
with limited slope and depth of cover
« Retrofit installations where stormwater treatment is placed on or
(" 1d into an existing storm drain line
“...’retreatment for filters, infiltration and storage

Advantages

« Inlet options include surface grate or multiple inlet pipes
- Integral high capacity bypass conveys large peak flows without

the need for “offline” arrangements using separate junction §

manholes
- Proven to prevent pollutant washout at up to 450% of its Components '

treatment flow ; . Inlet Gratc;:1 (optional) 6. Internal 'Bypass
- Long flow path through the device ensures a long residence - Precast chamber 7. Outlet pipe

time within the treatment chamber, enhancing pollutant settling i :?llettP:);;e (%ptmnng Slot 8. Oil and Floatables Storage
- Delivered to site pre-assembled and ready for installation - roa ? es raw © 9. Outlgt chute
(not pictured) 10. Sediment Storage Sump

. 5. Inlet Chute
How it Works

The First Defense® High Capacity has internal components designed to remove and retain gross debris, total suspended solids (TSS) an
hydrocarbons (Fig.1).

Contaminated stormwater runoff enters the inlet chute from a surface grate and/or inlet pipe. The inlet chute introduces flow into the chambse

tangentially to create a low energy vortex flow regime (magenta arrow) that directs sediment into the sump while oils, floating trash and debri
rise to the surface.

Treated stormwater exits through a submerged outlet chute located opposite to the direction of the rotating flow (blue arrow). Enhanced vorte
separation is provided by forcing the rotating flow within the vessel to follow the longest path possible rather than directly from inlet to outlet.

( Iher flows bypass the treatment chamber to prevent turbulence and washout of captured poliutants. An internal bypass conveys infreques
“peak flows directly to the outlet efiminating the need for, and expense of, external bypass control structures. A floatables draw off slot function
to convey floatables into the treatment chamber prior to bypass.

Hydro International, 94 Hutchins Drive, Portland, ME 04102 .
Tel: (207) 756-6200 Fax: (207) 756-6212 . Stormwater Solutions
Email: stormwaterinquiry@hydro-int.com Web: www.hydro-int.com hvdro-int.com/firstdefensehc



First Defense®High Capacity

Sizing & Design

(s adaptable online treatment system works easily with large pipes,
...uitiple inlet pipes, inlet grates and now, contains a high capacity bypass
for the conveyance of large peak flows. Designed with site flexibility in mind,
the First Defense® High Capacity aliows engineers to maximize available site
space without compromising treatment level.

Fig 2. Works with multiple inlet pipes and grates

Inspection and Maintenance

service and maintenance provider to your clients.

sody maintains our systems better than we do. To ensure optimal, ongoing
uevice performance, be sure to recommend Hydro International as a preferred

SizING CALCULATOR FOR ENGINEERS

This simple onlinvé tool .will recommend the best
separator, model size and online/offline arrangement
based on site-specific data entered by the user.

Go to hydro-int.com/sizing to access the tool.

FD-3HC 3/0.9 0.84/23.7 | 1.06/30.0 157424 187457 1251473 04/03 | 20-35/06-1.0| 3.71/1.13
FD-4HC 4/1.2 1.50/424 | 1.88/53.2 18/510 241600 1817723 0.7/05 | 23-39/07-12| 4.97/15
FD-5HC 5/1.5 2.35/66.2 | 2.94/83.2 20/ 566 241600 300/ 1135 1.1/.84 | 25-45/07-13 | 518/15
FD-6HC 6/1.8 3.38/957 | 4.23/119.8 | 32/906 30/750 496/1,878 | 1.6/12 | 3.0-51/09-16| 597/1.8
_FiD—BHC 8/24 6.00/169.9 | 7.52/212.9 | 50/1,415 | 48/1218 | 1120/423% | 2.8/2.1 3.0-6.0/09-1.8 740722

(

. ,‘ct Hydro International when larger pipe sizes are required.
2Cuntact Hydro International when custom sediment storage capacity is required.

3Minimum distance for models depends on pipe diameter.

Hydro International, 94 Hutchins Drive, Portland, ME 04102

Tel: (207) 756-6200 Fax: (207) 756-6212
Email: stormwaterinquiry@hydro-int.com Web: www.hydro-int.com

Stormwater Solutions
hvdro-int.com/firstdefensehc
FDHCSS1902
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State of Nefo Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION

CHRIS CHRISTIE Bureau of Nonpoint Pollution Control BOB MARTIN
Governor Division of Water Quality Commissioner
401-02B
KIM GUADAGNO Post Office Box 420
Lt. Governor

Trenton, New Jersey 08625-0420
609-633-7021 Fax: 609-777-0432
http://www.state.nj.us/dep/dwq/bnpc_home.htm

March 9, 2017
Mr. Dave Scott
Technical Product Manager
Hydro International
94 Hutchins Drive
Portland, ME 04102

Re: MTD Lab Certification
First Defense® HC (FDHC) Stormwater Treatment Device by Hydro International
On-line Installation

TSS Removal Rate 50%
Dear Mr. Scott:

This revised certification letter supersedes the Department’s prior certification dated April 4, 2016. This
revision was completed to reflect the updated Manufactured Treatment Device (MTD) scaling
methodology as agreed upon by the manufacturers’ working group on September 19, 2016. In part, the
updated scaling for hydrodynamic MTDs is based on the depth of the reference (tested) MTD from the
top of the false floor utilized during removal efficiency testing, not from the physical bottom of the unit.
Based on the above decision, Table A-2 of the NJCAT Technology Verification report located at
http://www.njcat.org/uploads/newDocs/FDHCVerificationReportFinal.pdf has been revised, and Table 1
noted below has been updated as well.

The Stormwater Management rules under N.J.A.C. 7:8-5.5(b) and 5.7 (c) allow the use of manufactured
treatment devices (MTDs) for compliance with the design and performance standards at N.J.A.C. 7:8-5 if
the pollutant removal rates have been verified by the New Jersey Corporation for Advanced Technology
(NJCAT) and have been certified by the New Jersey Department of Environmental Protection (NJDEP).
Hydro International has requested an MTD Laboratory Certification for the First Defense® HC
Stormwater Treatment Device.

The project falls under the “Procedure for Obtaining Verification of a Stormwater Manufactured
Treatment Device from New Jersey Corporation for Advance Technology” dated January 25, 2013. The
applicable protocol is the “New Jersey Laboratory Testing Protocol to Assess Total Suspended Solids
Removal by a Hydrodynamic Sedimentation Manufactured Treatment Device” dated January 25, 2013.

NJCAT verification documents submitted to the NJDEP indicate that the requirements of the protocol
\ have been met or exceeded. The NJCAT letter also included a recommended certification TSS removal
/ rate and the required maintenance plan. The NJCAT Verification Report dated February 2016 (Revised

New Jersey is an Equal Opportunity Employer
Printed on Recycled Paper and Recyclable



January 2017) with the Verification Appendix for this device is published online at
http://www.njcat.org/verification-process/technology-verification-database.html.

The NJDEP certifies the use of the First Defense® HC Stormwater Treatment Device by Hydro
International at a TSS removal rate of 50% when designed, operated and maintained in accordance
with the information provided in the Verification Appendix and the following conditions:

1.

The maximum treatment flow rate (MTFR) for the manufactured treatment device (MTD) is
calculated using the New Jersey Water Quality Design Storm (1.25 inches in 2 hrs) in NJA.C.
7:8-5.5.

The First Defense® HC Stormwater Treatment Device shall be installed using the same
configuration reviewed by NJCAT and shall be sized in accordance with the criteria specified in
in item 6 below.

This First Defense® HC Stormwater Treatment Device cannot be used in series with another
MTD or a media filter (such as a sand filter), to achieve an enhance removal rate for total
suspended solids (TSS) removal under N.J.A.C. 7:8-5.5.

Additional design criteria for MTDs can be found in Chapter 9.6 of the New Jersey Stormwater
Best Management Practices (NJ Stormwater BMP) Manual which can be found on-line at
www.njstormwater.org.

The maintenance plan for a site using this device shall incorporate, at a minimum, the
maintenance requirements for the First Defense® HC Stormwater Treatment Device, which is
attached to this document. However, it is recommended to review the maintenance manual at
http://a2795.actonsoftware.com/acton/attachment/2795/f-0132/1/-/-/-/-/Hydro-International -First-
Defense-Treatment-System.pdf for any changes to the maintenance requirements.

Sizing Requirements:

The example below demonstrates the sizing procedure for the First Defense® HC Stormwater
Treatment Device:

Example: A 0.25-acre impervious site is to be treated to 50% TSS removal using a First
Defense® HC Stormwater Treatment Device. The impervious site runoff (Q)
based on the New Jersey Water Quality Design Storm was determined to be 0.79
cfs.

Maximum Treatment Flow Rate (MTFR) Evaluation:

The site runoff (Q) was based on the following:
time of concentration = 10 minutes
i=3.2 in/hr (page 5-8, Fig. 5-3 of the NJ Stormwater BMP Manual)
¢=0.99 (curve number for impervious)
Q=ciA=0.99x3.2x0.25=0.79 cfs

Given the site runoff is 0.79 cfs and based on Table 1 below, the First Defense® HC Model 3-ft
with a MTFR of 0.85 cfs would be the smallest model approved that could be used for this site
that could remove 50% of the TSS from the impervious area without exceeding the MTFR.



The sizing table corresponding to the available system models is noted below. Additional
specifications regarding each model can be found in the Verification Appendix under Table A-1
and Table A-2.

Table 1 First Defense® HC Models

Maximum
First Manhole Treatment
Defense® Diameter Flowrate, MTFR

Model (ft) (cfs)
3-ft 3 0.85
4-ft 4 1.5
5-f 5 2.35
6-ft 6 3.38
7-ft 7 4.60
8-ft 8 6.00

Be advised a detailed maintenance plan is mandatory for any project with a Stormwater BMP subject to
the Stormwater Management Rules, N.J.A.C. 7:8. The plan must include all the items identified in the
Stormwater Management Rules, N.J.A.C. 7:8-5.8. Such items include, but are not limited to, the list of
inspection and maintenance equipment and tools, specific corrective and preventative maintenance tasks,
indication of problems in the system, and training of maintenance personnel. Additional information can
be found in Chapter 8: Maintenance and Retrofit of Stormwater Management Measures.

If you have any questions regarding the above information, please contact Mr. Shashi Nayak of my office
at (609) 633-7021.

Sincerely,

James J. Murphy, Chief
Bureau of Nonpoint Pollution Control

Attachment: Maintenance Plan

C: Chron File
Richard Magee, NJCAT
Vince Mazzei, NJDEP - DLUR
Ravi Patraju, NJDEP - BES
Gabriel Mahon, NJDEP - BNPC
Shashi Nayak, NJDEP - BNPC



Hec-1 Analyses:

1.) Existing Conditions Hec-1 Model
2.) Developed Conditions Hec-1 Model
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FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *
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Dodson & Associates, Inc. * * {916} 551-1748 *
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OAK TREE DEVELOPMENT #SY-1385: EXISTING CONDITIONS HEC-1 ANALYSIS
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECLGS, HECLDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1873-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1LOSS RATE:GREEN AND AMPT INFILTRATION

SINGLE EVENT DAMAGE CALCULRTION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

3

[T R Y I S N

HEC-1 INPUT

PAGE 1

ID....... oo 2. 0. kI [ S |- J 6ovennn Foeiienn 8.. . Q... 1o
k0> T weweinput File:EX-R.iRl~emmamenc -
ID

ID HYDROLOGY FOR: OAK TREE(SY #1385)

D TOWN OF HAVERSTRAW, ROCKLAND COUNTY, NEW YORK

Iin DATE: 9-17-19

ip

Ip ANALYSIS PREPARED BY: SPARACO & YOUNGBLOOD, PLLC

Ip

ID ANALYSIS PARAMETERS:

ID EXISTING CONDITIONS RUN

Ip STORM RECURRENCE INTERVALS = 1, 2, 5, 10, 25 & 100 YEAR

ID HYDROGRAPH METHOD: 5CS

ID RAINFALL DISTRIBUTION: SCS TYPE III

Ip

ID 24 HOUR RAINFALL DATA:

ID 1 YEAR: 2.8 INCHES

ID 2 YEAR: 3.5 INCHES

ID 5 YEAR: 4.5 INCHES

ID 10 YEAR: 5.1 INCHES

ID 25 YEAR: 6.0 INCHES

ID 100 YEAR: 9.0 INCHES

pas)

ID

+*DIAGRAM

Ir ’ 6 0 [+] 300

I0 3 o .

JR PREC 2.8 3.5 4.5 5.1 [ 9

KX SITE-1NORTHWESTERLY SITE RUNOFF TOWARD PT.1

M

M J O L AR L R R g e e e s s s e s e s RS s sl )

KM * DRAINAGE AREA = 4.14 AC = 0.0065 SQ. MI. CN=78 *

KM + TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (SCS LAG) = 0.100 *

KM R R R R R R R R e L R R R R e s e S A e AL s R AR

KM

BA 0.00653

PB 1

IN [

PC 0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.003
PC 0.010 0.011 0.012 0.013 0.014 0.015 0.016 0.017 0.018 0.019
PC 0.020 0.021 0.022 0.023 0.024 0.026 0.027 0.028 0.029 0.030
PC  0.0305 0.031 0.032 0.034 0.035 0.036 0.037 0.038 0.040 0.041
PC 0.042 0.043 0.045 0.046 0.047 0.049 0.05¢0 0.051 0.053 0.054
PC 0.055 0.057 0.058 0.060 0.061 0.063 0.064 0.066 0.067 0.069
PC 0.070 0.072 0.074 0.075 0.077 0.078 0.080 0.082 0.084 0.085
PC 0.087 0.089 0.091 0.093 0.085 0.087 0.100 0.103 0.106 0.108
PC 0.112 0.115 0.118 0.121 0.124 0.127 0,130 0.134 0.137 0.140
PC 0.3144 0.148 0.151 0.155 0.158 0.163 0.167 0.172 0.176 0.180
PC 0.185 0.189 0.194 ¢.198 0.205 0.210 0.216 0.222 0.228 0.235
PC 0.242 0.250 0.258 0.266 0.276 0.287 0.288 0.312 0.328 0.363
PC 0.416 0.500 0.584 0.638 0.673 0.689 6.702 0.714 0.725 0.734
PC 0.743 0.751 0.758 0.766 0.772 0.778 0.785 0.730 0.796 0.801
PC 0.806 0.B811 0.816 0.821 0.825 0.829 0.834 0.838 0.842 0.845
PC 0.849 0.853 0.857 0.860 0.864 0.867 0.870 0.874 0.877 0.880
PC 0.886 0.889 0.892 0.8385 0.898 0.900 0.303 0.906 0.908 0.910



LINE

103
104

105
106

107
108
109
110
111
112
113
114
115
116

117

119
20
121
122
123
124
125
126

127
128
1zs

HEC-1 INPUT

2 DU oo, 2o 3o [ I 5o 6. Tevenwnen B....... |- 10
PC 0.811 0.913 0.915 0.917 0.819 0.920 0.822 0.924 0.8925 0.827
PC 0.829 0.230 0.932 0.833 0.835 0.936 0.238 0.938 0.841 0.842
PC 0.942 0.945 0.946 0.948 0.949 0.251 0.952 0.953 0.955 0.956
PC 0.957 0.958 0.960 0.9261 0.962 0.963 0.965 0.966 0.967 0.968
PC 0.969 0.871 0.972 0.8273 0.874 0.975 0.876 0.877 0.978 0.978
PC 0.981 0.982 0.983 0,984 0.985 0.986 0.987 0.988 0.989 0.990
PC 0.951 0.992 0.993 0.294 0.995 0.996 0.997 0.938 0.9939 1.000
LS 1 78
D 0.1
KK SITE-2SQ0UTHWESTERLY SITE RUNOFF TOWARD PT.1
XM
R R R R R R D R R A
KM * DRAINAGE AREA = 0.31 AC = 0.0005 5Q. MI. CN=84 *
KM * TIME OF CONCENTRATION = 5 MIN = 0.083 ER x 0.6 (5C5 LAG) = 0.050 *
e R L R L L S L Y
KM
BA 0.0005
LS 1 84
up 0.05
KK SITE-3S50UTHEASTERLY SITE RUNOFF TOWARD PT.3
KM
B B R R L L R A R T L T
KM * DRAINAGE AREA = 3.56 AC = 0.0056 SQ. MI. CN=78 *
KM * TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (SCS LAG) = 0.100 *
R R R R R R R R R
XM
BA 0.0056
LS L 78
un 0.1
KK SITE-4CENTRAL/EASTERLY SITE RUNOFF TOWARD PT.4
RM
I R AR T S TR
KM * DRAINAGE AREA = 0.81 AC = 0.0014 5Q. MI. CN=71 *
KM + TIME OF CONCENTRATION = 10 MIN = 0.167 HR X 0.6 (SC5 LAG) = 0.100 *
e I b Bk AR L Ed T T T e
KM
BA 0.00124
LS 1 7L
uD 0.1
KK OFF~-10FFSITE SOUTHEASTERLY RUNOFF TOWARD PT.3
KM
e I R R R e
KM * DRAINAGE AREAR = 7.85 AC = 0.0123 SQ. MI. CN=93 *
KM * TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (SCS LAG) = 0.100 *
R R R R R R
XM
BA 0.0123
Ls 1 83
uD 0.1
HEC-1 INPUT
ID....... oo, 2. ..., 3., L P Boo.ooa., 6...00 Teveunnn 8....... B.... 10

KK PT.3ADD SITE-3, SITE-4 AND OFF-1 HYDROGRAPHS
HC 3

XK LAG-3LAG PT.2 COMBINED HYDROGRAPH TO PT.4

RT 0 o 1

SITE~-SNORTEEASTERLY SITE RUNOFF TOWARD PT.4

B R AR L I T T

* DRAINAGE AREA = 5.56 AC = 0.0087 SQ. MI. CN=76 *
+ TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 {S5CS LAG) = 0.100 *

D R L S T e

0.0087
3 76
0.1

OFF-20FFSITE EASTERLY RUNOFF TOWARD PT.4

B R R R L e e a

* DRAINAGE AREA = 3.32 AC = 0.0052 5Q. MI. CN=78 *
* TIME OF CONCENTRATION = 10 MIN = 0,167 HR X 0.6 (SCS LAG) = 0.100 *

B R R L R T T 2 2L PR T

0.0052
1 78

SREEFIEEEE EHPEEEEEEE

0.1

PT.4ADD LAG-2,
3

KK SITE-5 AND OFF-2 HYDROGRAPHS
HC

22

SCHEMATIC DIAGRAM OF STREAM NETWORK

PAGE

PAGE

2

3



INPUT

LINE (V) ROUTING {---») DIVERSION OR PUMP FLOW
NO. {.} CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW
27 SITE-1
63 . SITE-2
73 . . SITE-3
83 . . . SITE-4
93 . - - . OFF-1
103 - - 2 S B
v
. . v
105 . . LAG-3
107 - . . . SITE-5
137 . . . . QFF-2
127 . . . b S

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

R R T R S L 2

- >
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* MAY 1991 *
* VERSION 4.0.1U *
* Lahey F77L-EM/32 version 5.01 *
* Dodson & Associates, Inc. *
* RUN DATE 09/17/19 TIME 15:41:00 ¥
ER R R e R AR R A AR

e ITPUE Fil@:EX-R.INlmmmmmmm e

HYDROLOUGY FOR: OAK TREE(SY #1385)

TOWN OF HAVERSTRAW, ROCKLAND COUNTY, NEW YORK

DATE: 9-17-19

ANALYSIS PREPARED BY: SPARACO & YOUNGBLOOD,

ANALYSIS PARRMETERS:
EXISTING CONDITIONS RUN

STORM RECURRENCE INTERVALS = 1, 2, 5, 10,

HYDROGRAPH METHOD: 5CS

RAINFALL DISTRIBUTION: S5CS TYPE IIX

24 HOUR RAINFALL DATA:
1 YEAR: 2.8 INCHES

2 YEAR: 3.5 INCHES

5 YEAR: 4.5 INCHES

10 YEAR: 5.1 INCHES
25 YEAR: 6.0 INCRHES
100 YEAR: 9.0 INCHES

25 10 QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL

QSCAL 0. EYDROGRAPH PLOT SCALE

Ir HYDROGRAPH TIME DATA
NMIN 6 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME 0554 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.10 HOURS
28.90 HOURS

ENGLISH UNITS
DRAINAGE AREAR
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND

L A 22 S I R ST TS Y

* A
* U.S. ARMY CORPS OF ENGINEERS *
- HYDROLOGIC ENGINEERING CENTER .
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 -
* {916) 551-1748 *
-, *

P R 2 a2 e TSRS



m——

STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
2.80 3.50 4.50 5.10 §.00 .00

dkk kkk Kkk KAk kEk kkd kA kkdk kak kkd kkd Wk d dkd A kd A kk kwk ok k kkd kddk Fh s kdhk ok kk ok kdE ok Ek ARk KRk KkE kR E kkk A kF FhE wkw

P AR R T

* »
27 KK * SITE-1 + NORTHWESTERLY SITE RUNOFF TOWARD PT.1
* *

ER R T L 2 Y

B e R S T T 2 Y

* DRAINAGE AREA = 4.14 AC = 0.0065 5Q. MI. CN=78 *
* TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (SCS LAG) = 0.100 *

P R S R AR R T 2L 3

36 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 6 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

34 BA SUBBASIN CHARACTERISTICS
TAREA 0.01 SUBBASIN AREA

PRECIPITATION DATA

35 PB STORM 1.00 BASIN TOTAL PRECIPITATION

37 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00
0.00 g.00 0.00 o.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.0 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.05
0.08 0.08 0.05 0.03 0.02 ¢.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.00
0.00 g.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0.00 0.00 0.00 0.00 0.60 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
g.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 6.00 G.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

61 LS 5CS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNER 78.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

62 UD SCS DIMENSIONLESS UNITGRAPH

TLAG 0.10 LAG
*hok

UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES

16. 17. 6. 2. 1. 0. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = 0.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29,90-HR
+ (CFS) (HR)
{CFS)
+ 0. 0.10 0. 0. 0. .
(INCHES) 0.000 0.000 0.000 0.000
{AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI



HYDROGRAFE AT STATION

FOR PLAN 1, RATIO
TOTAL RAINFALL = 2.80, TOTAL LOSS =
PEAK FLOW TIME
6-HR
+ (CFS) (HR)
{CF5)
+ 2. 12.30 0.
(INCHES) 0.574
{AC-FT) 0.
CUMULATIVE AREA =
* ko * ok ko

HYDROGRAPH AT STATION

FOR PLAN 1, RATIO

TOTAL RAINFALL = 3.50, TOTAL LOSS =

PEAK FLOW TIME
6-HR

+  (CFS) (HR)

(CFS)

* 4. 12.30 1.
{INCHES) 0.982
{AC-FT) 0.
CUMULATIVE AREA =
* ke * ok * ok x

HYDROGRAFH AT STATION

FOR PLAN 1, RATIO

TOTAL: RAINFALL = 4.50, TOTAL LOSS =

PERK FLOW TIME
6-HR
+ (CFS) (HR)
(CFS)
+ 7. 12.30 1.
{INCHES) 1.630
(AC-FT) 1.
CUMULATIVE AREA =
LR R o, ke ko

HYDROGRAPH AT STATION

FOR PLAN 1, RATIO

TOTAL RAINFALL = 5.10, TOTAL LOSS =

PEAK FLOW TIME
6-HR
+ {CFS) {HR}
(CFS)
+ 9. 12,30 1.
(INCHES) 2.040
(AC-FT) 1.
CUMULATIVE AREA =
wak o e

HYDROGRAPH AT STATION

FOR PLAN 1, RATIO

TOTAL RAINFALL = 6.00, TOTAL LOSS =

PERK FLOW TIME
6-HR
+ {CFS) {HR)
(CFS)
+ 12. 12.20 2.
{INCHES) 2.678
{(AC-FT) 1.
CUMULATIVE AREA =
ok kR EE R

HYDROGRAPH AT STATION

FOR PLAN 1, RATIO

SITE-1
= 2.80

2,10, TOTAL EXCESS

MAXIMUM AVERAGE FLOW

24-HR

0.01 SQ MI

SITE~1
= 3.50

2.33,

TQOTAL EXCESS

72-HR
0.
0.701
o.

MAXIMUM AVERAGE FLOW

24-HR

0.01 SQ MI

SITE-1
= 4.50

2.56,

TOTARL EXCESS

72-HR
0.
1.175
0.

MAXIMUM AVERAGE FLOW

24-HR

SITE-1
= 5.10

2.67,

72-HR
Q.

1.938
1.

TOTAL EXCESS

MAXIMUM AVERAGE FLOW

24-HR

0.0%1 8Q MIX

SITE-1
= 6.00

2.80,

72-HR
0.
2.428
1.

TOTAL EXCESS

MAXIMUM AVERAGE FLOW

24-HR

1.
3.197
1.

0.01 8Q MI

SITE-1
= 9.00

72-HR
a.

3.197
1.

0.70
29.90-HR
o.
0.701
0.
>k
1.17
298.390-HR
0.
1.175
0.
*kk
1.94
29.30-HR
0.
1.938
1.
kk
2.43
29.90-HR
0.
2,429
1.
*hw
3.20
29.90-HR
0.
3.197
1.



TOTAL RAINFALL = 9.00, TOTAL LOSS = 3.08, TOTAL EXCESS = 5.91

PEAR FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72~HR 29.90-HR
+ (CFS) (HR})
(CFS)
+ 22, 12.20 3. 1. 1. 1.
{INCHES) 4.869 5.815 5.915 5.915
{AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = 0.01 SQ MI

kdk kkdk Nk kkk Fhk kkk ARk Rhk kkk kkk Ak ok kkw kkd Fhd kdd kkk ddd kA d Ak TEE kkk hEh ko k kk o bk d hdkk Ak whx Ak k kkk Wk kA

L

* *
63 KK - SITE-2 * SOUTHWESTERLY SITE RUNOFF TOWARD PT.1
* *

dwhkkb ek E N bRk
B L L S e e e e

* DRAINAGE AREA = 0.31 AC = 0.0005 5Q. MI. CN=B4 *
* TIME OF CONCENTRATION = 5 MIN = 0.083 HR x 0.6 {5CS LAG) = (.050 *

B L g
SUBBASIN RUNOFF DATA

70 BA SUBBASIN CHARACTERISTICS
TAREA 0.00 SUBBASIN AREA

PRECIPITATION DATA

35 PB STORM 1.00 BASIN TOTAL PRECIPITATION

37 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 g.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 a.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
g.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.0 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.05
0.08 0.08 0.05 0.03 0.02 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.021 0.01 0.01 0.00 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00
0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

71 LS SCS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNER 84.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

72 UD $CS DIMENSIONLESS UNITGRAPH

TLAG 0.05 LAG

UNIT HYDROGRAPH
5 END-OF-PERIOD ORDINATES
o.

2. 1. 0. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = 0.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFS) (HR)
(CFS)
+ 0. 0.10 0. 0. 0. 0.
(INCHES) 0.000 0.000 0.000 0.000
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
W * o w *x ko * ok

HYDROGRAPH AT STATION SITE-2



FOR PLAN 1, RATIO

TOTAL RAINFALL = 2.80, TOTAL LOSS =
PEAK FLOW TIME
6-HR
+ {CFS) (HR)
{CFS)
+ 0. 12.20 0.
(INCHES) 0.724
(AC-FT) 0.

CUMULATIVE ARER =

HYDROGRAPH AT STATION
RATIO

FOR PLAN 1,

TOTAL RAINFALL = 3.50, TOTAL LOSS =

PERK FLOW TIME

6-HR

+  (CFS) (HR)

(CFS)

+ 0. 12.20 0.
{INCHES) 1.200
(AC-FT) 0.
CUMULATIVE AREA =
*E ok * ok k * Wk

HYDROGRAPH AT STATION
RATIO

FOR PLAN 1,

TOTAL RAINFALL = 4.50, TOTAL LOSS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ {CFS) (HR)
{CF8)
+ 1. 12.20 0. 0 0.
(INCHES) 1.924 2.267 2.267
{AC-FT) 0. 0 0.
CUMULATIVE AREA = 0.00 SQ MI
. ax . P
HYDROGRAPH AT STATION  SITE-2
FOR PLAN 1, RATIO = 5.10
TOTAL RAINFALL = 5.10, TOTAL LOSS = 2.30, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CFS) (HR)
(CFS)
+ 1. 12,20 0. 0 0.
{INCHES) 2.370 2.799 2.799
(AC-FT) o. 0 0.
CUMULATIVE AREA = 0.00 SQ MI
saw e w ok
HYDROGRAPH AT STATION  SITE-2
FOR PLAN 1, RATIO = 6.00

TOTAL RAINFALL = €.00, TOTAL LOSS =

PEAK FLOW TIME
6-HR
+ (CFS) (HR)
{CFS)
+ 1. 12.20 0.
(INCHES) 3.054
(AC-FT) 0.

CUMULATIVE AREA =

HYDROGRAPH AT STATION
FOR PLAN 1, RATIO

TOTAL RAINFALL = 9.00, TOTAL LOSS =

PEAK FLOW TIME

= 2.80
1.83,

MAXIMUM AVERAGE FLOW

24-HR 72-HR
a. 0.
0.875 0.875
o. 0.

0.00 SO MI

SITE-2
= 3.50

2.08,

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
1.418 1.418
[ 0
0.00 50 MI
ok k
SITE-2
= 4,50
2.23, TOTAL EXCESS =

2.38, TOTAL EXCESS

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
3.621 3.621
. 0.

0.00 SQ MI

* %
SITE-2
= 8.00

2.54, TOTAL EXCESS

MAXIMUM AVERAGE FLOW

TOTAL EXCESS =

TOTAL EXCESS =

0.87
29.30-HR
0.
0.875
0.
o
1.42
29.90-HR
0.
1.419
0.
* ok
2,27
29.90-HR
0.
2.267
0.
*kok
2.80
29.90-HR
0.
2.788
o.
*kx
3.62
29.30-HR
[
3.621
0.
ke
6.46



6-HR 24-HR 72-HR 29.90-HR
+ {CF8) (HR)
(CFS)
+ 2. 12.20 0. 0. 0. 0.
{INCHES) 5.322 6.462 6.462 6.462
{AC-FT) o. 0. 0. o.

CUMULATIVE AREA =

wHE kW kkk kwk FkE okhdk khh kkk kkd Rk hkh KWk FAE Kk E Khok ek Nk hkk ok kkdk kR wk Kk kdk kkk kkk kk ok kkk kEk FHE FEE kwk Fkh A

A KK AR AT K R,

* *
73 KX * SITE-3 * SOUTHEASTERLY SITE RUNOFF TOWARD PT.3
* *

L L T 2

D R R R R R R R R L T
* DRAINAGE AREA = 3.56 AC = 0.0056 S5Q. MI. CN=78 *
+ TIME OF CONCENTRATION = 10 MIN = 0,167 HR % 0.6 (SCS LAG) = 0.100 *

B R R R s R e e R L s L e e e

SUBBASIN RUNOFF DATA

80 BA SUBBASIN CHARACTERISTICS

TARER 0.01 SUBBASIN AREA .
PRECIPITATION DATA

35 PB STORM 1.00 BASIN TOTAL PRECIPITATION

37 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.0% 0.02 0.02 0.03 0.05
0.08 0.08 0.085 0.03 0.02 0.0 0.01 0.01 0.01 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0.00 0.00 0.00 0.00 0.00 g.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 ¢.00 0.00 g.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

81 LS 8CS LOSS RATE .
STRTL 1.00 INITIAL ABSTRACTION
CRVNER 78.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

82 Up SCS DIMENSIONLESS UNITGRAPH

TOTAL RAINFALL =

1.00, TOTAL LOSS =

TLAG 0.10 LAG
ok
UNIT HYDROGRAPH
7 END-QF-PERIOD ORDINATES
14. 5. 5. 2. 1. o. 0.

1.00, TOTAL EXCESS = 0.00

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) {HR}
{CFS)
+ 0. .10 0. 0. 0. a.
{INCHES) 0.000 0.000 0.000 0.000
(AC-FT) 0. 0. . 0.
CUMULATIVE BAREA = 0.01 SQ MI
EE X2 L a3 * %ok LA R4 ok w
HYDROGRAPH AT STATION  SITE-3
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL LOSS = 2.10, TOTAL EXCESS = 0.70



PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+  {CFs) (ER)
(CFS)
+ 2. 12.30 0. 0. 0.
(INCHES) 0.574 0.701 0.701
(AC-FT) c. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
gk L2 * ok ke LR
HYDROGRAPH AT STATION  SITE-3
FOR PLAN 1, RATIO = 3.50
TOTAL RAINFALL = 3.50, TOTAL LOSS = 2.33, TOTAL EXCESS =
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CFs) (HR)
{CFS)
+ 4. 12.30 1. 0. 0.
(INCHES) 0.982 1.175 1.175
{AC-FT) Q. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
ey - . *ww
HYDROGRAFH AT STATION  SITE-3
FOR PLAN 1, RATIO = 4.50

TOTAL RATNFALL = 4.50, TOTAL LOSS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+  {CF8) {#R)}
(CFS)
+ 6. 12.30 1. 0. 0.
{INCHES) 1.630 1.938 1.938
{AC-FT) 0. L 1.
CUMULATIVE AREA = 0.01 SQ MI
* % ok k L2 ¥k ke
HYDROGRAPH AT STATION  SITE-3
FOR PLAN 1, RATIO = 5.10
TOTAL RAINFALL = §.10, TOTAL LOSS = 2.67, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-ER 72-HR
+  (CFS) (HR)
(CF8)
+ 8. 12.30 1. 0. 0.
(INCHES) 2.040 2.4289 2.429
(AC-FT) 1. 1. 1.
CUMULATIVE BREA = 0.01 SQ MI
ko *kk * ok ke LR RS
HYDROGRAPH AT STATION  SITE-3
FOR PLAN 1, RATIO = 6.00

TOTAL RAINFALL = 6.00, TOTAL LOSS =

2.56, TOTAL EXCESS =

2.80, TOTAL EXCESS

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ {CFs} (HR)
{CFS)
+ 10. 12.20 2. 0. 0.
{INCHES) 2.678 3.197 3.197
{AC-FT) 1. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
EE 2 s ook * W ok
HYDROGRAPH AT STATION  SITE-3
FOR PLAN 1, RATIO = 9.00
TOTAL RAINFALL = $.00, TOTAL LOSS = 3.09, TOTAL EXCESS
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CFS) {HR)

{CFS)

29.80-HR
[
0.701
0.
*ww
1.17
29.80-HR
0.
1.175
0.
*kw
1.94
29.90-HR
0.
1.938
1.
ok
2.43
29.90-HR
0.
2.428
1.
*ww
3.20
28.80-HR
0.
3.187
1.
*hw
5.91
29.90-HR



+ 19. 12.20 3. 1. 1. 1.

(INCHES) 4.869 5.815 5.915 5.815
(AC-FT} L. 2. 2. 2.
CUMULATIVE AREA = 0.01 SQ MI

dwk ek hkk hkd ARk RkE KT REE kR F Fkk hkk kkk kkk kW Fxk kdkk khkk wwdk kkd khk Ak k o kd kFk kFE KFk KFX kKL KHF XEFE KKK KXk kEE kA%

Hk kR hk Rk e R R

* *
83 KX * BITE-4 * CENTRAL/EASTERLY SITE RUNOFF TOWARD PT.4
* *

kK F IRk E kAR
L R R d T R a L e S e L R e e s S s

* DRAINAGE AREA = 0.81 AC = 0.0014 SQ. MI. CN=71 *
* TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (SCS LAG} = 0.100 *

B R R R AR R R R R R L R e
SUBBASIN RUNOFF DATA

80 BA SUBBASIN CHARACTERISTICS
TARER 0.00 SUBBASIN AREA

PRECIPITATION DATA

35 PB STORM 1‘0? BASIN TOTAL PRECIPITATION

37 PI INCREMENTAL PRECIPITATION PATTERN
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 .00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01
0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.05
0.08 0.08 0.05 0.03 0.02 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.00
0.00 0.00 0.00 0.00 .00 0.00 ¢.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

81 LS SCS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 71.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIQUS AREA

92 UD 5CS DIMENSTIONLESS UNITGRAPH

TLAG 0.10 1aG
*wx

UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES
0. 0.

3. 4. 1. a. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = 0.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29,80-HR
+  (CFS) (HR)
{CFS)
+ 0. 0.10 0. 0. 0. 0.
{INCHES) 0.000 0.000 0.000 0.000
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
. *xw waw xr -

HYDROGRAPH AT STATION SITE-4
FOR PLAN 1, RATIO = 2.80

TOTAL RAINFALL = 2.80, TOTAL LOSS = 2.25, TOTAL EXCESS = 0.55
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24 -HR 72-HR 28.90-HR

10



e,

+ (CFS) (HR)

(CFS)
+ 0. 12.30 .
{INCHES) 0.446
(AC-FT) .

CUMULATIVE ARER =

0. 0.
0.551 0.551
0 0.
0.00 5Q MI

HYDROGRAPH AT STATION SITE-4¢

FOR PLAN 1, RATIO

TOTAL RAINFALL = 3,50, TOTAL LOSS =
PEAK FLOW TIME
6-HR
+ (crs) (HR)
{CFS)
+ 1. 12.30 0.
(INCHES) 0.786
{AC-FT) 0.

CUMULATIVE AREA =

= 3.50

2.55, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0
0.948 0.949
0. 0
0.00 SQ MI
*xk

HYDROGRAPH AT STATION SITE-4

FOR PLAN 1, RATIO

TOTAL RAINFALL = 4.50, TOTAL LOSS =
PERK FLOW TIME
6-HR
+  {CFS) (HR)
{CF8)
+ 1. 12.30 0.
(INCHES) 1.346
(AC-FT) 0.

CUMULATIVE AREA =

= 4.50

2.88, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
G. 0.
1.6185 1.615
o 0.
0.00 SQ MI

HYDROGRAPH AT STATION SITE-4

FOR PLAN 1, RATIO

TOTAL RAINFALL = 5.10, TOTAL LOSS =
PEAK FLOW TIME
6-HR
+  (CFS) (HR)
(CFS)
+ 2. 12.30 0.
{INCHES) 1.712
{AC-FT) 0.

CUMULATIVE AREA =

= 5.10

3.05, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
2.0854 2.054
0. 0
0.00 SQ MI

HYDROGRAPH AT STATION SITE-4

FOR PLAN 1, RATIO

TOTAL RAINFALL = 6.00, TOTAL LOSS =
PEAK FLOW TIME
: 6-HR
+  {CFS) (HR)
(CFS)
+ 2. 12.30 0.
(INCHES) 2.288
(AC-FT) 0.

CUMULATIVE AREA =

* ok LTS

= 6.00

3.25, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
Q. 0
2,752 2.782
0 0
0.00 SQ MI

HYDROGRAPE AT STATION SITE-4

FOR PLAN 1, RATIO

TOTAL RAINFALL = 9.00, TOTAL LOSS =
PEAK FLOW TIME
6-HR
+ (CF8) {HR)
{CFS)
+ 4. 12.20 1.
{INCHES) 4.354
{AC-FT) 0.

= 9.00
3.70, TOTAL EXCESS

MAXIMUM AVERAGE FLOW

24-HR 72-HR
o 0.

5.296 5.286
0. 0

o.
0.551
0.
*Er
0.85
29.90-ER
o.
0.949
o.
ok
1.62
29.80-HR
0.
1.615
0.
*kx
2.05
28.90-HR
o.
2,054
o.
dokw
2.75
29.90-HR
.
2.752
o.
*rw
5.30
29.80-8BR
G.
5.29¢6
0.

11



CUMULATIVE AREA = 0.00 SO MI

ddw kkd kEd kR kkd kdkk wkd kR ARk PRk KWK ERE hEw kkk Fkk khkk kkd kkE wkd Rdk F*k kwk kaw FRF kK’ kwk kA Fkd kkE kkd kk ok kkd bk

[T 222222 S22 2T

* *
93 KK * OFF-1 * OFFSITE SOUTHEASTERLY RUNOFF TOWARD PT.3
+* +

ok dk o a e ok ko
[ Ry R R R A g I I T

* DRAINAGE AREA = 7.85 AC = 0.0123 SQ. MI. CN=93 *
* TIME OF CONCENTRATION = 10 MIN = 0.167 HR X 0.6 ({(SCS LAG) = 0.100 *

D R R R R R R R R R Ry R e T T
SUBBASIN RUNOFF DATA

100 BA SUBBASIN CHARACTERISTICS
TAREA 0.0l SUBBASIN AREA

PRECIPITATION DATA

35 PB STORM 1.00 BASIN TOTAL PRECIPITATION
37 PI INCREMENTAL PRECIPITATION PATTERN
©.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
©.00 6.00 0.00 c.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 c.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 6.00 ©.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 ©.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 6.00 0.00 6.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 6.co 0.00 0.00 0.00
0.00 c.00 0.00 ©0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.05
0.08 0.08 0.05 0.03 0.02 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
101 LS SCS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 93.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
102 UD 5CS DIMENSIONLESS UNITGRAPH
TLAG 0.10 LAG
ok k
UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES
30. 33. To1l. 4. 1. 0. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = 0.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR}
{CFS)
+ 0. 0.10 0. 0. 0. 0.
(INCHES) 0.000 0.000 0.000 0.000
(AC-FT) . 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
e e rrw P P
HYDROGRAPH AT STATION OFF-1
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL.LOSS = 1.53, TOTAL EXCESS = 1.27
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-8HR 72-HR 29.90-HR
+ {CFS) (HR)
(CFS)
+ 10. 12.30 1. 0. 0. 0.

12



{INCHES) 1.078
(AC-FT) 1.

CUMULATIVE AREA =

1.269 1.269
L. 1.

0.01 SQ MI

HYDROGRAPE AT STATION OFF-1

FOR PLAN 1, RATIO

TOTAL RAINFALL = 3.50, TOTAL LOSS =
PERK FLOW TIME
6-HR
+ {CFS) {HR)
(CFs)
+ 15. 12.30 2.
(INCHES) 1.659
(AC-FT) 1.

CUMULATIVE AREA =

= 3.50

1.58, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24 -HR 72-HR
1. 1.
1.821 1.921
1 1
0.01 SQ MI

HYDROGRAPH AT STATION OFF-1

FOR PLAN 1, RATIO

TOTAL RAINFALL = 4.50, TOTAL LOSS =
PERK FLOW TIME
6-HR
+  (CFS) (HR)
{CFS)
+ 23. 12.20 3.
(INCHES) 2,484
(AC-FT) 2.

CUMULATIVE AREA =

= 4,50

1.62, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24 -HR 72-HR
1. k3
2.881 2.881
2. 2.
0.01 SQ MI

HYDROGRAPH AT STATION OFF-1

FOR PLAN 1, RATIO

TOTAL RAINFALL = 5.10, TOTAL LOSS =
PEAK FLOW TIME
6-HR
+ {CFS) {HR}
(CFS)
+ 27. 12.20 4.
(INCHES) 2.976
(AC-FT) 2.

CUMULATIVE AREA =

*wk *ohox *h

= 5.10

1.64, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24 -HR 72-HR
1. 1.
3.464 3.464
2. 2.
0.01 8Q MI

HYDROGRAPH AT STATION OFF-1

FOR PLAN 1, RATIO

TOTAL RAINFALL = 6.00, TOTAL LOSS =
PEAK FLOW TIME
6-HR
+  {CFS) (HR)
(CFS)
+ 33. 12.20 5.
{INCHES) 3.691
(AC-FT) 2.

CUMULATIVE AREA =

= 6.00

1.65, TOTAL EXCESS

MAXIMUM AVERAGE FLOW

24-HR 72-HR
1. I.
4,346 4.346
3. 3.
0.01 5Q MI

HYDROGRAPH AT STATION OFF~1

FOR PLAN 1, RATIO

TOTAL RAINFALL = 9.00, TOTAL LOSS =
" PEAK FLOW TIME
6-HR
+  {crs) (HR)
(CFS)
+ 52. 12.20 8.
(INCHES) 5.978
(AC-FT) 4.

CUMULATIVE AREA =

= 8.00

1.69, TOTAL EXCESS

MAXIMUM AVERAGE FLOW

24-HR 72-HR
2 2.
7.312 7.312
5 5
0.01 SQ MI

1.269
1.
ok
1.92
29.80-HR
1.
1.821
1.
wkw
2.88
29.80-HR
1.
2.881
2.
L2323
3.46
29.8%0-HR
I,
3.464
2.
* ok
4.35
29.90-HR
1.
4.346
3.
*kw
7.31
29.90-HR
2.
7.312
5.

13



WEk kA Ehh

103 RK
104 HC
ok
PERK FLOW
+ (CFS)
+ 12.
»* ko
PEAK FLOW
+ {CFS)
+ 19
e
PEAK FLOW
+ {CFS)
+ 30
.
PERAK FLOW
+ {CFS)
+ 36.
e
PEAK FLOW
+ (CF8)
+ 46,

dkdk kEk KEk kER KKK KAE Trh Ak k kkd kkk kkE wxd FFF kR KXk wak khkx FhA kkk wER kwk kR wdF kW F kkF kT XK KKK

IR a2 R AR R LT EY

* *
* PT.3 * ADD SITE-3, SITE-4 AND OFF-1 HYDROGRAPHS
* *

X222 ST 2T 2

HYDROGRAPH COMBINATION

ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
* ok
* %k *E ok ok w ¥ Wk
HYDROGRAPH AT STATION PT.3
FOR PLAN 1, RATIO = 2.80
TIME MAXIMUM AVERAGE FLOW
6-HR 24-ER 72-HR 29.80-HR
(HR)
(CFS)
12.30 2. 1. 0. 0.
(INCHES) 0.885 1.052 1.052 1.052
{(AC-FT) 1. 1 1 1.
CUMULATIVE AREA = 0.02 SQ MI
. ww e e
HYDROGRAPH AT STATION PT.3
FOR PLAN 1, RATIO = 3.50
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(HR)
{CFS)
12.30 3. 1. 1. 1.
{INCHES) 1.399 1.634 1.634 1.63¢
(AC-FT) 1. 2 2 2.
CUMULATIVE AREA = 0.02 SQ MI
Wokok *k ok LR 22 W
HYDROGRAPH AT STATION PT.3
FOR PLAN 1, RATIO = 4.50
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR © 72-HR 28.90-HR
(HR)
(CFS)
12.20 4. 1 1. 1.
{INCHES) 2,151 2.515 2.515 2.515
{AC-FT) 2. 3. 3. 3.
CUMULATIVE AREA = 0.02 SQ MI
* ok ke % , ok k * ko
HYDROGRAPH AT STATION PT.3
FOR PLAN 1, RATIO = 5.10
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(HR)
{CF8)
12.20 5. 2. 1. 1.
{INCHES) 2.610 3.061 3.061 3.061
(AC-FT) 3. 3. 3. 3.
CUMULATIVE AREA = 0.02 5Q MI
ok ke ok * ko L s
HYDROGRAPH AT STATION PT.3
FOR PLAN 1, RATIO = 6.00
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
{HR)
(CFS)
12.20 7. 2. 2. 2.
{ INCHES) 3.292 3.897 3.897 3.897
(AC-FT) 3. 4. 4. 4.
CUMULATIVE AREA = 0.02 SQ MI

*EE ke

14



PERX FLOW
+ {CFS)
+ 76.

EkE Nkk wW

105 KX

106 RT

PEAK FLOW

+ (CFS)

PEAK FLOW

+ (CFS)

PEAK FLOW

+ {CFS)

PEAK FLOW

+ (CF5)

TIME
(HR)

12.20

*rk khk

HYDROGRAPH AT STATION PT.3

FOR PLAN 1, RATIO

{CF8)

(INCHES)
{AC-FT)

i1,
5.531
6.

CUMULATIVE ARER =

wEk kA E kEE kEF A

IR 2 2R e L S T
*

*

* LAG-3

*

*

*

R I

LAG PT.2

HYDROGRAPH ROUTING DATA

= 9.00

MAXIMUM AVERAGE FLOW

24-HR

0.02 SQ MI

TATUM OR STRADDLE-STAGGER ROUTING
NSTPS
NSTDL

TIME

(HR)

12.40

TIME
(HR)

12.40

TIME
(HR)

12.30

TIME

{HR)

LAG

0
o
1

HYDROGRAPH AT STATION LAG-3

FOR PLAN 1, RATIO

{CFS)

(INCHES)
{(AC-FT)

CUMULATIVE AREA =

= 2.80

72-HR
3.

6.760
7.

*EkE kA E EAE wER bk kkk Nkk

COMBINED HYDROGRAFH TO PT.4

NUMBER OF TATUM STEPS
NUMBER OF ORDINATES TO BE AVERAGED
NUMBER OF INTERVALS TO LAG HYDROGRAPH

MAXIMUM AVERAGE FLOW

24-ER

1,
1.052
1.

0.02 SQ MI

HYDROGRAPH AT STATION LAG-3

FOR PLAN 1, RATIO

{CF5)

(INCHES)
(AC-FT)

6-~HR

3.
1.398

CUMULATIVE AREA =

(I
(

= 3.50

72-HR
0.
1.052
1.

MAXIMUM AVERAGE FLOW

24-HR

HYDROGRAPH AT STATION LAG-3

FOR PLAN 1, RATIO

(CF8)

NCHES)
AC-FT)

4.
2,151
2.

CUMULATIVE AREA =

= 4.50

72-HR
1.

1.634
2.

MAXIMUM AVERAGE FLOW

24-HR

0.02 SQ MI

HYDROGRAPH AT STATION LAG-3

FOR PLAN 1, RATIO

{CFS)

= 5.10

72-HR
1.
2.515
3.

MAXIMUM AVERARGE FLOW

24-HR

72-HR

28.90-HR
3.

6.760

7.

kW
29.90-HR
0.
1.052
1.
*kw
29.90-HR
1.
1.634
2.
>k
29.80-HR
1.
2.515
3.
o
29.90-HR

FRE AER Hkk Rk E kR kkE kRE kwk kkk kkk Rk kkw Rk Ahk kkw ki h
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+ 36. 12.30 5. 2. 1. L.

. (INCHES) 2.610 3,061 3.061 3.061
( (AC-FT) 3. 3. 3. 3.
‘ CUMULATIVE AREA = 0.02 S0 MI

* ek ke *owk * ok w * ok

HYDROGRAPH AT STATION LAG-3
FOR PLAN 1, RATIO = 6.00

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFS) {HR)
(CFS)

+ 46. 12.30 7. 2. 2. 2.
(INCHES) 3.292 3.897 3.897 3.897
(AC-FT) 3. 4. 4. 4.

CUMULATIVE AREA = 0.02 SQ MI

Wk L 2 *kx EE A LR 3

HYDROGRAPH AT STATION LAG-3
FOR PLAN 1, RATIO = %.00

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) {HR}

{CFS) .
+ 76. 12.30 11. 4. 3. ' 3.
{INCHES) 5.531 6.760 6.760 6.760
{AC-FT) 6. 7. 7. 7.

CUMULATIVE ARER = 0.02 SQ MI

Khkh khd kkK Kk kkR kwk kkk Hkk kkk kkk kkk kRN kkk kkd KKK Wk khk kwok kkhk kkk kkk kkd kkk KRRk Ak wkk Rk bRk KRRk Rk Akk kA RAF

N Erkk kAT E A h®
* "
107 KK * SITE-5 * NORTHEASTERLY SITE RUNOFF TOWARD PT.4
* *
) Tkt w ko kb ko kkhd

B L L )

* DRAINAGE AREA = 5.56 AC = 0.0087 SQ. MI. CN=76 *
* TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (5CS LAG) = 0,100 *
B Rl S

SUBBASIN RUNOFF DATA

1i4 Ba SUBBASIN CHARACTERISTICS
TAREA 0.01 SUBBASIN AREA

PRECIPITATION DATA

35 PB STORM 1.00 BASIN TOTAL PRECIPITATION
37 PI INCREMENTAL PRECIPITATION PATTERN

0.00 0.00 0.00 0.00 0.00 g.00 0.00 0.00 0.00 ¢.00
0.00 0.00 0.00- -0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 6.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00
0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.01 .01
0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.02 0.03 0.05
0.08 0.08 0.05 0.03 0.02 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.0 0.00 g.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 .00 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

y . 115 LS 8CS LOSS RATE

{ ) STRTL 1.00 INITIAL ABSTRACTION

A CRVNBR 76.00 CURVE NUMBER

- RTINP 0.00 PERCENT IMPERVIOUS AREA

16



116 UD $CS DIMENSIONLESS UNITGRAPH

TLAG 0.10 LAG
ek
UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES
21. 23. 8. 3. 1. 0. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = 0.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CF8) (HR)
(CFS)
+ 0. 0.10 0. 0. 0. 0.
(INCHES) 0.000 0.000 0.000 0.000
(AC-FT) 0. o. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
* ok h ok k T * ok x ke k ek
HYDROGRAPH AT STATION  SITE-5
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL LOSS = 2.15, TOTAL EXCESS .= 0.65
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72~HR 29.90-HR
+ (CFS) (BR}
{CFS)
+ 3. 12.30 0. o. 0. 0.
(INCHES) 0.533 0.654 0.654 0.654
(AC-FT) 0. o. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
- . . axw .
HYDROGRAPH AT STATION  SITE-S
FOR PLAN 1, RATIO = 3.50
TOTAL RAINFALL = 3.50, TOTAL LOSS = 2.40, TOTAL EXCESS = 1.10
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) {HR)
(CFS)
+ 5. 12.30 1. 0. 0. 0.
(INCHES) 0.921 1.105 1.105 1.105
(AC-FT) 0. 1. i. 1.
CUMULATIVE AREA = 0.01 SQ MI
* * ok RS LE g2 * ok
HYDROGRAPH AT STATION  SITE-5
FOR PLAN 1, RATIO = 4.50
TOTAL RAINFALL = 4.50, TOTAL LOSS = 2.66, TOTAL EXCESS = 1.84
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR)
(CFS)
+ 9. 12.30 1. 0. 0. 0.
(INCHES) 1.543 1.840 1.840 1.840
{AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
a— . wax - Aan
HYDROGRAPH AT STATION  SITE-5
FOR PLAN 1, RATIO = 5.10
TOTAL RAINFALL = §.10, TOTAL LOSS = 2.78, TOTAL EXCESS = 2.32
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFS) (HR}
(CFS)
+ 12. 12.30 2. 1. 0. .
(INCHES) 1.841 2.316 2.318 2.316
(AC-FT) 1. 1. 1. 1.

CUMULATIVE AREA = 0.01 SQ MI



+

4+

TOTAL RATINFALL

PEAK FLOW

(CFS)

15,

TOTAL RATINFALL

PEAK FLOW
(CFS)

29.

dkk KRR ek

117 KK

124 BA

35 PB

37 PI

125 LS

126 UD

rxw

HYDROGRAPH AT STATION SITE-5

FOR PLAN 1, RATIO = 6.00
= 6.00, TOTAL LOSS = 2.94, TOTAL EXCESS = 3.06
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(HR)
(CF8)
12.20 2. 1. 1. 1.
{INCHES) 2.562 3.065 3.065 3.065
{AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
. . e e
HYDROGRAPH AT STATION  SITE-5
FOR PLAN 1, RATIO = 5.00
= 9.00, TOTAL LOSS = 3.26, TOTAL EXCESS = 5.74
TIME MAXIMUM AVERAGE FLOW
6~HR 24-HR 72-HR 29.90-HR
{HR)
{CFS)
12.20 4. 1. 1. o1
(INCHES) 4.721 5.736 5.736 5.736
{AC-FT) 2. 3. 3. 3.
CUMULATIVE AREA = 0.01 §Q MI

Fkk kkk kkk RRE Akk KRk kkE Rkk kA kkk wkk hak kkd kEh ok Kkk kFk kFF RAE K h KR FFE hkh ok kA Kk hk

ke ko kR
- *

* *

OFF-2 OFFSITE EASTERLY RUNOFF TOWARD PT.4

* *

I 2T T T 2

L R R R R R R d g R L e e

* DRAINAGE ARER 3.32 AC 0.0052 8Q. MI. CN=78
* TIME OF CONCENTRATION 10 MIN 0.167 HR x 0.6 (SCS LAG) 0.100

B R A L

*

+*

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.01 SUBBASIN AREAR
PRECIPITATION DATA
STORM 1.

00 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN

0.00 0.00 06.00 0.00 0.00 0.00 g.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00
0.00.. a.00 0.00-- 0.00- . 0.00 ~-0.00 0.00 0.00- 0.00 --0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
a.00 0.0 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.05
0.08 0.08 0.05 0.03 0.02 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.00
0.00 0.00 0.00 0.00 g.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 G.0L
0.00 a.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8CS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 78.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

8CS DIMENSIONLESS UNITGRAPH
TLAG 0.10 LAG

KAk kkk Ehk hEk
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UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES

13. 14. 5. 2. 1. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = 0.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 28,90-HR
+ {CFS) {HR)
(CFS)
+ 0. 0.10 . 0. 0. .
{INCHES) 0.000 0.000 0.000 0.000
(AC-FT) c. 0. 0. .
CUMULATIVE AREA = 0.01 5Q MI
Ear - P . xw
HYDROGRAPH AT STATION OFF-2
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL LOSS = 2.10, TOTAL EXCESS = 0.70
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR)
(CFS)
+ 2. 12.30 0. 0. o 0.
(INCHES) 0.574 0.701 0.701 0.701
(AC-FT} . 0 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
okx - . . wx
HYDROGRAPE AT STATION OFF-2
FOR PLAN 1, RATIO = 3.50
TOTAL RAINFALL = 3.50, TOTAL LOSS = 2.33, TOTAL EXCESS = 1.17
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR)
{CFS)
+ 3. 12.30 1. 0. 0. .
{INCHES) 0.982 1.175 1.175 1.175
(AC-FT) 0. . 0. 0.
CUMULATIVE AREA = 0.01 5Q MI
*ok ok LS * Kk ok
HYDROGRAPH AT STATION OFF-2
FOR PLAN 1, RATIO = 4.50
TOTAL RAINFALL = 4.50, TOTAL LOSS = 2.56, TOTAL EXCESS = 1.94
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFS) (HR) .
{CFS)
e o 6. -n—12.30 . |- S S s O e 0. - . B .
{INCHES) 1.630 1.938 1.938 1.938
(AC-FT) 0. 1. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
. e wxw o .
HYDROGRAPH AT STATION OFF-2
FOR PLAN 1, RATIO = 5.10
TOTAL RAINFALL = 5.10, TOTAL LOSS = 2.67, TOTAL EXCESS = 2.43
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.80-HR
+ (CFS) (HR)
(CFS)
+ 7. 12.30 1. 0. 0 o.
(INCHES) 2.040 2.429 2.429 2.429
(AC-FT) 1. 1. 1 1.
CUMULATIVE AREAR = 0.01 5Q MI

Tk wwk

HYDROGRAPH AT STATION OFF-2

19



FOR PLAN 1, RATIC

= 6.00

TOTAL RAINFALL = 6.00, TOTAL LOSS = 2.80, TOTAL EXCESS = 3.20
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFS) (HR)
(CFS)
+ 10. 12.20 1. o 0 0.
(INCHES) 2.678 3.197 3.197 3.187
{(AC-FT) 1. 1. 1
CUMULATIVE AREA = 0.01 SQ MI
x - P *wx e
HYDROGRAFH AT STATION OFF-2
FOR PLAN 1, RATIO = 9.00
TOTAL RAINFALL = 9.00, TOTAL LOSS = 3.08, TOTAL EXCESS = 5.91
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
§-HR 24-HR 72~HR 28.90-HR
+ (CFS) (HR}
(CFS)
+ 18. 12.20 3. 1. 1. 1.
(INCHES) 4.869 5.815 5.915 5.915
(AC-FT) 1. 2 2. 2
CUMULATIVE AREA = 0.01 SQ MI

Kkd kkk ARk hkk Wk kkk hkR Kk Rk kkk kkk kkdk ko dkkd kkdk Kk kk kkk ko kkk ko kkk hkk wdkk hdw

127 KX

128 HC

[T

PERK FLOW

+ {CFS)

*rx

PERK FLOW

+ (CFS)

L

PEAK FLOW

+ {CFS)

R T 2]

* *
* PT.4 * ADD LAG-2,
* *

I 2222222222

HYDROGRAPH COMBINATION
ICOMP 3

NUMBER

SITE-5 AND OFF-2 HYDROGRAPHS

OF HYDROGRAPHS TC COMBINE

kN

HYDROGRAPH AT STATION PT.4
FOR PLAN 1, RATIO = 2.80
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
{HR)
{CF8)
12.40 3. 1. 1. 1.
(INCHES) 0.744 0.893 0.893 0.893
(AC-FT) 1. 2. 2. 2.
CUMULATIVE AREA = 0.03 SQ MI
- . xw .
o e HYDROGRAPH AT STATION PT.4 . B - —
FOR PLAN 1, RATIO = 3.50
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(HR})
(CFS)
12.30 4. 1. 1. 1.
{INCHES) 1.208 1.424 1.424 1.424
(AC-FT) 2. 3. 3. 3.
CUMULATIVE ARER = 0.03 SQ MI
* ek LEZ ] * ok x * ok h
HYDROGRAPH AT STATION PT.4
FOR PLAN 1, RATIO = 4.50
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(HR)
{CF5)
12.30 7. 2. 2. 2.
(INCHES) 1.910 2.248 2.248 2.248
{AC-FT) 3. 4. 4. 4.
CUMULATIVE RREA = 0.03 50 MI

dhk kkk kkk kkk Kk kkK wkk

*kw

(223
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HYDROGRAPH AT STATION PT.4
FOR PLAN 1, RATIO = 5.10

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CF5) {HR)
{CFS)

* B5. 12.30 8. 2. 2. 2.
(INCHES) 2.344 2.767 2.767 2.767
{AC~FT) 4. 5. 5. 5.

CUMULATIVE AREA = 0.03 S0 MI

) Eww e k% kw
HYDROGRAPH AT STATION PT.4

FOR PLAN 1, RATIO = 6.00

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFS) {HR)
(CFS)
+ 7. 12.30 il 3. 3. 3.
{INCHES) 3.004 3.569 3.569 3.569
(AC-FT) 5. 6. 6. 6.
CUMULATIVE AREA = 0.03 SQ MI
* ko ok * ko * ok k * kR
HYDROGRAPH AT STATION PT.4

FOR PLAN 1, RATIO = 35.00

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 29.90-HR
- (CFS) (HR)
{CFS)
+ 121, 12.30 19. 6. 5. 5.
(INCHES) 5.213 6.359 6.359 6.359
(AC-FT) 9. 11. 11. 11.
| CUMULATIVE AREA = 0.03 SQ MI
1
PEAK FLOW AND STAGE {(END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
VOLUME IN ACRE-FEET, TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION ARER PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6
2.80 3.50 4.50 5.10 £.00 9.00
HYDROGRAPH AT
+ SITE-1 0.007 1 FLOW 2.28 4.27 7.30 9.18 12.14 22.48
TIME 12.30 12.30 12.30 12.30 12.20 12.20
VOLUME 0.24 0.41 0.67 0.84 1.11 2.05
HYDROGRAPH AT
+ SITE-2 0.001 1 FLOW 0.25 0.47 0.78 0.96 1.23 2.11
JRUE R TIME ©12.20 12.20 12,20 12,20 12.20 12.20
VOLUME 0.02 0.04 0.06 0.07 0.10 0.17
HYDROGRAPH AT
+ SITE-3 0.006 1 FLOW 1.97 3.68 6.29 7.80 10.45 19.37
TIME 12.30 12.30 12.30 12.30 12.20 12.20
VOLUME 0.21 0.35 0.58 0.73 0.95 1.77
HYDROGRAPH AT
+ SITE-4 0.001 1 FLOW 0.37 0.71 1.27 1.63 2.19 4.27
TIME 12.30 12.30 12.30 12.30 12.30 12.20
VOLUME 0.04 0.07 0.12 0.15 0.21 0.40
HYDROGRAPH AT
+ OFF-1 0.012 1 FLOW 9.62 15.04 22.65 26.90 32.99 52.19
TIME 12.30 12.30 12.20 12.20 12.20 12.20
VOLUME 0.83 1.26 1.89 2.27 2.85 4.80
3 COMBINED AT
+ PT.3 0.019 1 FLOW 11.95 19.43 29.95 36.30 45.62 75.83
TIME 12.30 12.30 12.20 12.20 12.20 12.20
VOLUME 1.08 1.68 2.59 3.15 4.01 6.96
ROUTED TO
) + LAG-3 0.018 1 FLOW 11.95 19.43 29.95 36.30 45.62 75.83
{ } TIME 12.40 12.40 12.30 12.30 12,30 12.30
. VOLUME 1.08 1.68 2.59 3.15 4.01 6.96



**+ NDRMAL END OF HEC-1

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

16.

12

.80

iz,

.30

.82

.19

12

.40
.58

5.
12,
o.

27
12

30
30
51

.41

.33

.58

.30
.52

9.19
12.30
0.85

5.84
12.30
0.54

44.98
12.30
3.98

11.63
12.30
1.07

7.34
12.30
0.67

55.27
12.30
4.80

15.41
12.20
1.42

9.71
1z2.20
0.89

70.59
12.30
6.32

28,
iz.

17.
12.

121.
12,
11,

08
30
26
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FLOOD HYDROGRAPH PACKAGE (HEC-1)

MAaY

1991

VERSION 4.0.1U
Lahey F77L-EM/32 version 5.0l
Dodson & Associates, Inc.
RUN DATE 04/21/21 TIME 14:48:47

P I

P e R L

P R R R R R L

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (316) 551-1748 *
* *
* *

(222 s e R X R S L

OAK TREE DEVELOPMENT #SY-1385: DEVELOPED CONDITIONS HEC-1 ANALYSIS

X X XXXXXXX KXXXX X
X X X X X XX
X X X X X
XXXXAXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XEXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1L (JAN 73), HEC1GS, HECLDB, AND HECIKW.

THE DEFINITIONS'OF VARIABLES -RTIMP- AND ~RTIOR~ HAVE CHANGED FROM TﬁOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

SINGLE EVENT DAMAGE CALCULATION, DSS

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

g
&

WEBTORW A WN

HEC-1 INPUT

0.007
0.017
0.028
0.038
0.051
0.0686
0.082
0.103
0.134

:WRITE STAGE FREQUENCY,

LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1

*
.050 *

0.018 0.019
0.023 0.030
0.040 0.041
0.053 0.054
0.0867 0.069
0.084 0.085
0.106 0.108

% 2 DR I [ P [ RO IS - T [ 7o
In e e e e e input file:DEV-R9.ihl~

ID

I HYDROLOGY FOR: OAK TREE(SY #1385)

1D TOWN OF HAVERSTRAW, ROCKLAND CQUNTY, NEW YORK
Ib DATE: 4-19-21

I

Ip ANALYSIS PREPARED BY: SPARACO & YOUNGBLOOD, PLLC

ID

ID ANALYSIS PARAMETERS:

ID DEVELOPED CONDITIONS RUN

ID STORM RECURRENCE INTERVALS = 1, 2, 5, 10, 25 & 100 YEAR
ID HYDROGRAPH METHOD: 5Cs

ID RAINFALL DISTRIBUTION: 5CS TYPE IIIX

ID -

ID 24 HOUR RAINFALL DATA:

ID 1 YEAR: 2.B INCHES

ID 2 YEAR: 3.5 INCHES

ID 5 YEAR: 4.5 INCHES

ID 10 YEAR: 5.1 INCHES

ID 25 YERR: 6.0 INCHES

ID 100 YEAR: 9.0 INCHES

ID

D

*DIAGRAM

iT & Q [ 300

pe) 3 [}

JR PREC 2.8 3.5 4.5 5.1 & 9
KK SITELANORTHWESTERLY SITE DEV. ROAD AND PARK. LOT RUNOFF TOWARD PT.1
KM

KM A kkkkdkkkkk ok ke ek Rk ko kok ok kA kb k ki k Rk k kR Rk kA Rk kb ke k kR kR
KM * DRAINAGE AREAR = 0.44 AC = 0.0007 SQ. MI. CN=94

KM * TIME OF CONCENTRATION = 5 MIN = 0.083 HR x 0.6 (SCS LAG) = 0
KM Adkrhhk ke kdkk bk k kb bk ko h ok kA A w ok ko kb bk ok kb k ke k ko k ok k ok ke ok
XM

BA 0.0007

PB 1

IN &

PC 0 0.001 0.002 0.003 0.004 6.008 0.006
PC 0.010 0.011 0.012 0.013 0.014 0.015 0.016
PC 0.020 0.021 0.022 0.023 0.024 0.026 0.027
PC 0.0305 0.031 0.032 0.034 0.035 0.036 0.037
PC 0.042 0.043 0.045 0.046 0.047 0.049 0.050
PC 0.055 0.057 0.058 0.060 0.061 0.063 0.064
BC 0.070 0.072 0.074 0.075 0.077 0.078 0.080
PC 0.087 0.088 0.0381 0.093 0.085 0.097 0.200
PC 0.112 0.118 0.118 0.121 0.124 0.127 0.130
PC 0.144 0.148 0.151 0.155 0.159 0.163 0.167
»C 0.185 0.188 0.194 0.139 0.205 0.210 0.216
PC 0.242 0.250 0.258 0.266 0.276 0.287 0.298
PC 0.416 0.500 0.584 0.638 0.673 0.689 0.702
PC 0.743 0.751 0.758 0.766 0.772 0.779 0.785
PC 0.806 0.811 0.816 0.821 0.825 0.829 0.834
PC 0.849 0.853 0.857 0.860 0.864 0.867 0.870
PC 0.886 0.889 0.892 0.895 0.898 0.900 0.903



115

125
126
127
128
129
130
131
132

hpEEgEgEgEg &

5EZEEE% EGLRYHESEEEE GRPEEEEEER § 9

w
»

HEC-1 INPUT

ST loooee. 2000 b [ S 5.... [ Tevervean 8 veen 8.
0.911 0.9813 0.918 0.917 0.919 0.920 0.822 0.8924 0.925
0.929 0.930 0.832 0.933 0.935 0.836 0.338 0.938 0.941
0.344 0.945 0.946 0.948 0.949 0.951 0.952 0.953 0.3955
0.857 0.958 0.960 0.861 0.962 0.863 0.965 0.966 0.867
0.963 0.971 0.972 0.973 0.974 0.975 0.876 0.977 0.978
0.981 0.982 0.983 0.984 0.885 0.986 0.987 0.988 0.989
0.981 0.892 0.993 0.994 0.885 0.996 0.997 0.998 0.399

1 94
0.05

SITELBNORTHWESTERLY SITE DEV. ROAD RUNOFF 1 TO SWALE AND TOWARD PT.1

P L R A e e ST s

* DRAINAGE AREA = 0.56 AC = 0.0009 SQ. MI. CN=80 *
* TIME OF CONCENTRATION = 5 MIN = 0.083 HR x 0.6 (SCS LAG) = 0.050 *

D R R R R R R L e

0.0009
1 80
0.05

SITEICNORTHWESTERLY SITE DEV. ROAD RUNOFF 2 T0 SWALE AND TOWARD PT.1

P L R L e L A e E L L]

* DRAINAGE AREA = 0.07 AC = 0.0001 $Q. MI. CN=98 *
* TIME OF CONCENTRATION = § MIN = 0.083 HR X 0.6 (SCS LAG) = 0.080 *

P R AR R R R A e e e e A Al g

0.0001
kS 28
0.05

SITE-1NORTHWESTERLY SITE TRAIL RUNOFF TOWARD PT.1

P R L L R R e R AR AR e e A s e g 2

+ DRAINAGE AREA = 0.82 AC = 0.0013 SQ. MI. CN=78 *
* TIME OF CONCENTRATION = 5 MIN = 0.083 HR x 0.6 (SCS LAG) = 0.050 *

L R R R A S e e e e e e it Al g

0.0013
1 78
0.05

PT.1ADD SITELA, SITELBR, SITE1C AND SITE-1 HYDROGRAPHS
4

SITE-2S0UTHWESTERLY SITE RUNOFF TOWARD PT.1

D L A R A R e L e E R e e A At A s

* DRAINAGE AREA = 0.18 AC = 0.0003 SQ. MI. CN=86 *
* TIME OF CONCENTRATION = 5 MIN = 0.083 HR x 0.6 (SCS LAG) = 0.050 *

P R R R R R R e e e e i s A L]

0.0003
1 86
HEC-1 INPUT
[P A 2 00030 [ SO BeveveniBoiinn, Tevennnn 8.......9.
0.05

SITE3ASOUTHEASTERLY DEVELOPED SITE RUNOFF TOWARD PT.3

P R R R R R A TS )
* DRAINAGE AREAR = 2.32 AC = 0.0036 SQ. MI. CN=93 *
* TIME OF CONCENTRATION = 5 MIN = 0.083 HR x 0.6 (SCS LAG) = 0.050 *

P R R T E S L A L

0.0036
1 93
0.05

SITE-4SOUTHEASTERLY SITE RUNOFF (DETENTION AREA) TOWARD PT.3

I R R R e L e e L A e s e A L]

+ DRAINAGE AREA = 1.90 AC = 0.0030 SQ. MI. CN=75 *
* TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 {(SCS LAG) = 0.100 *

L R R R R L AR A A e e e e e

0.003
1 75
0.1

SITESANORTHEASTERLY DEVELOPED SITE RUNOFF TOWARD PT.5

I R R AR L e e s R R e ]

+ DRAINAGE AREA = 4.26 AC = 0.0067 SQ. MI. CN=95 *
+ TIME OF CONCENTRATION = 5 MIN = 0.083 HR x 0.6 (SCS8 LAG) = 0.050 *

P R R R e L e R e e e

=}
o
b=
@
~

PAGE

PAGE

2

3



133
134

135
136
137
138

138
140
141
142
143
144
145
146

148
148
150
151
152

LINE

153
154

155
156
157
158

159
160
161
162
163

165
166
167
168
169
170
171

182
183

184
185
186
187
188
189
180
131
182
193

194
195

LINE

196
197

198
198
200
201
202
203
204
205
206
207

g6

BEHYE

PpepsEgggEgy

nwn
Hn

ID....

En §HEEgFEEdi BE ohEpdHzdgEEd RENCGpEEEZEEEER SH

ag

§LPEEEEEES

1 95
0.05

SUBSAAPPLY 14 MIN. PERCOLATION

PERCS5A 0.47
6.88 10.43 1l4.68 17.04 20.47 31.52
6.41 8.96 14.13 16.57 20 31.05

ROUT5AROUTING IN UNDERGROUND STORAGE SYSTEM FOR SITE-5A

OUTLET STRUCTURE DATA: 140 STORMTECH MC-4500 UNITS

P R R R R R R s T 2 SRS A S S S e 2 a2 R A S ot Rl
* WEIR LENGTH = 6.28' WEIR OVERFLOW AT EL.: 366.9 *
+ 1B-INCH DIAMETER ORIFICE AT EL.: 363.75 *

P R L R R R S e e e E s e

1 ELEV 359
o 0.037 0.1449 0.2484 0.345 0.4304 0.4932 0.5426 0.5426
359 359.75 360.75 361.75 362.75 363.75 364.75 365.75 368B.5

364.5 1.767 0.6 0.5
366.9 6.28 3.0 1.5
368 5 3.0 1.5
HEC-1 INPUT
e il 2 0 [ S 4. 00800000 - A - I P

PT.AADD SITE-3A, SITE-4 AND SITESA HYDROGRAPHS
3

SUBAAPPLY 28 MIN. PERCOLATION

PERCA 0.37

3.81 6.68 13.61 23.06 35.84 57.6
3.54 6.31 13.24 22.69 35.47 57.23

ROUTARQUTING IN ABOVE GROUND STORAGE SYSTEM FOR COMB-3

OUTLET STRUCTURE DATA:

ThkhkAkk ok kb kb hd bk h kb khdhh kb Ak A kb w ke ko khd bbbk dhrhkdkwkhdhk kb hdkr
* WEIR LENGTH = 1.0' WEIR OVERFLOW AT EL.: 353.3 *
* 3.50-INCH DIAMETER CPv ORIFICE AT EL. 351.5 *

P R L L R A R Ry e R L R s s g

1 ELEV 350
0 0.0864 0.1878 0.4544 0.79 1.3767 1.5367 1.53867
as50 350.5 351.5 353 355 357 358.25 358
[} 0.08 0.42 0.7 8.47 15.51 23.88 31.38 37.94
351.9 3s1.8 353.3 353.5 355 356 357 358 3s58.2

SITE-3SOUTHEASTERLY UNIMPROVED SITE RUNOFF TOWARD PT.3

B L R L e g
* DRAINAGE AREA = 0.16 AC = 0.0003 SQ. MI. CN=70 *
+ TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (SCS LAG) = 0.100 *

B L R L L Ry g R A L R e e S s Rt s

0.0003
1 70
0.1

PT.BADD ROUTE3 AND SITE-3 HYDROGRAPHS
2

OFF-10FFSITE SOUTHEASTERLY RUNOFF TOWARD PT.3

B L R S R R R Ry L e e e L R e EE e s DS

* DRAINAGE AREA = 7.85 AC = 0.0123 5Q. MI. CN=93 *
* TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (SCS LAG) = 0.100 *

P L L R e e T L e AR e s

0.0123
1 a3
0.1

PT.3ADD PT.B AND OFF-1 HYDROGRAPHS
2

HEC-1 INPUT

LAG-3LAG PT.2 COMBINED HYDROGRAPH TO PT.4
[+ o 1

SITE-SNORTHEASTERLY UNDEVELOPED SITE RUNOFF TOWARD PT.4

R R R R R E R A A R e e e AR e i sl as

* DRAINAGE AREA = 3.77 AC = 0.0059 SQ. MI. CN=73 *
* TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (SCS LAG) = 0.100 *

P T T R R R g s e s R e s e R 2]

0.0053
1 73
0.1

48.3
358.6

PAGE

PAGE



INPUT
LINE

(***) RUNOFF ALSO

NO.

27

63

73

83

93

95

105

115

125

136
135

153

156
155

158

172

182

184

184

196

198

208

218

208 KK OFF~20FFSITE EASTERLY RUNOFF TOWARD PT.4
208 KM
210 T L R e L L R s
211 KM * DRAINAGE AREA = 3.32 AC = 0.0052 SQ. MI, CN=78 *
212 KM * TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 {SCS LAG) = 0.100 *
213 R R R T L R g e T T ]
214 KM
215 BA 0.0052
216 LS 1 78
217 uD 0.1
218 KK PT.4ADD LAG-3, SITE-5 AND OFF~2 HYDROGRAPHS
219 HC 3
220 F24
SCHEMATIC DIAGRAM OF STREAM NETWORK
{V) ROUTING {--->) DIVERSION OR PUMP FLOW
{.) CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW
SITElA

SITE1B

. B SITELC

SITE-2

. . SITE3A

PT.4...

COMPUTED AT THIS LOCATION

PR R R e T )

*

*
*
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)

MARY 1991
VERSION 4.0.1U
Lahey F77L-EM/32 version 5.01

*

*
*
*
*

SITE-4
SITESA
P ——— > PERCSA
SUB5A
v
. v
ROUTS5A
m———— PERCA
SITE-3
OFF-1
BITE-5
. OFF~2

R T R e S T T 2

*

* ok 4

U.S5. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 55616

*

*
*
*
*



* pDodson & Associates, Inc. *
* RUN DATE 04/21/21 TIME 14:48:47 *

I R R s e A R e e A s T

HYDROLOGY FOR: OAK TREE(SY #1385)

TOWN OF HAVERSTRAW, ROCKLAND COUNTY, NEW YORK

DATE: 4-19-21
ANALYSIS PREPARED BY: SPARACO & YOUNGBLOOD, PLLC

ANALYSIS PARAMETERS:

DEVELOPED CONDITIONS RUN

STORM RECURRENCE INTERVALS = 1, 2, 5, 10, 25 & 100 YEAR
HYDROGRAPH METHOD: 8CS

RAINFALL DISTRIBUTION: 5C8 TYPE IIT

24 HOUR RAINFALL DATA:
1 YEAR: 2.8 INCHES

2 YEAR: 3.5 INCHES

5 YERR: 4.5 INCHES

10 YEAR: 5.1 INCHES
25 YEAR: 6.0 INCHES

100 YEAR:

9.0 INCHES

25 I0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QScaL 0. HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
NMIN § MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0554 ENDING TIME
ICENT 15 CENTURY MARK
COMPUTATION INTERVAL 0.10 HOURS
TOTAL TIME BASE  29.90 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
ap MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION

RATIOS OF PRECIPITATION

2.80 3.50

4.50 5.10 6.00 5.00

* (916) 551-1748 *
* *
P R R e R X e AR RS R R )

Fkk khkk kkk hkk khkdk khd Akk ARk kEkd hkdk khk ko Rkk kkk hkk Rkk kkk kkk kdkk kkk kkd kkk Rkk kkk Ak k kkk kkk kdkh kkk kkk kkk kkh hkk

[23 22222 LTS

* *
27 KK * SITELA *
* *

[T 222222222

NORTHWESTERLY SITE DEV. ROAD AND PARK. LOT RUNOFF TOWARD PT.1

Py Ly R s e e R A e e s

* DRAINAGEﬁﬁREA = 0.44 AC = 0.0007 SQ. MI.
* TIME OF CONCENTRATION = 5 MIN = 0.083 HR x 0.6 {SCS LAG)

CN=94

0.050

*
*

R R R e R e e e e e e e A s R

36 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 6 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME
SUBBASIN RUNOFF DATA
34 BA SUBBASIN CHARACTERISTICS
TAREA 0.00 SUBBASIN AREA
PRECIPITATION DATA
35 PB STORM 1.00 BASIN TOTAL PRECIPITATION



+

+

+

0.00
0.00
0.00

0.00

0.00

¢.o0
0.00
0.00
0.00
0.00
0.00

UNIT HYDROGRAPH

5 END-OF-PERIOD ORDINATES

37 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 ©.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 o.00 0.00 0.00 0.00
0.00 c.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00
0.01 0.01 0.01 0.01 0.01
0.08 0.08 0.05 0.03 0.02
0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 6.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
61 LS SCS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 94.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
62 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 0.05 LAG
* ok k
3. 1. 0. 0. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
{CFS) (HR)
(CFS)
o. 0.10 0. o. 0.
(INCHES) 0.000 0.000 0.000
(AC-FT) 0. 0. 0.
CUMULATIVE ARER = 0.00 SQ MI
* %k &k ok k * %k
HYDROGRAPH AT STATION  SITE1A
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.47, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR
(CFS) (HR)
(CFS)
1. 12.20 0. 0. 0.
{INCHES) 1.136 1.329 1.328
(AC-FT) 0. 0. .
CUMULATIVE AREAD = 0.00 SQ MI
ok dekok ek ke ,kk
HYDROGRAPH AT STATION  SITELA
FOR PLAN 1, RATIO = 3.50
TOTAL RAINFALL = 3.50, TOTAL LOSS = 1.51, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR
(CF8) {HR}
(CFS)
1. 12.20 Q. 0. 0.
{INCHES) 1.727 1.992 1.992
{AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
ok k * %k * ok h * kR

HYDROGRAPH AT STATION SITELA
FOR PLAN 1, RATIO = 4.50

0.00
29,.90-HR
0.
0.000
0.
Tkk
1.33
29.90~HR
0.
1.329
0.
*kk
1.88
29.90-HR
0.
1.992
o.

0.00
0.00
0.00

0.00
0.00
¢.00
0.00
0.00
0.00
0.00
¢.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.01
0.03
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.o00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
g.00
0.00
0.01
0.05
0.01
0.00
0.00
0.01
0.00
0.00
0.00

0.00
0.00
0.00



TOTAL RAINFALL = 4.50, TOTAL LOSS = 1.54, TOTAL EXCESS = 2.96

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 28.90-HR
+ (CFS) (HR)
(CFS)

+ 1. 12.20 0. 0. 0. o.
(INCHES) 2.559 2.960 2.960 2.960
(AC-FT) 0. 0. 0. 0.

CUMULATIVE AREA = 0.00 SQ MI

* %k % ke ok k *kk * Ak

HYDROGRAPH AT STATION SITE1A
FOR PLAN 1, RATIO = 5.10

TOTAL RAINFALL = 5.10, TOTAL LOSS = 1.55, TOTAL EXCESS = 3.55
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFS) (HR}
(CFS)
+ 2. 12.20 0. c. 0. 0.
{INCHES) 3.054 3.548 3.548 3.548
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
* ok Kk *ok ok %k *okk L2 23

HYDROGRAPH AT STATION SITELA
FOR PLAN 1, RATIC = 6.00

TOTAL RAINFALL = 6.00, TOTAL LOSS = 1.57, TOTAL EXCESS = 4.43
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72~HR 25.90-HR
+ {CF5) (HR}
(CFS)

+ 2. 12.20 0. 0. 0. 0.
(INCHES) 3.768 4.438 4.434 4.434
(AC-FT) 0. 0. 0. 0.

CUMULATIVE AREA = 0.00 SQ MI

ek &,k k *hk *hk e

HYDROGRAPH AT STATION SITELA
FOR PLAN 1, RATIO = 3.00

TOTAL RAINFALL = 9.00, TOTAL LOSS = 1.59, TOTAL EXCESS = 7.41
PEAK FLOW TINE MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFs) (HR)
(CFS)
+ 3. 12.20 o. 0. 0. 0.
(INCHES) 6.047 7.408 7.409 7.409
{AC-FT) 0. 0. Q. 0.
CUMULATIVE AREA = 0.00 SQ MI

Ak khk khh kkd kkk Rk khk hkk khk kkk kdk hkk Rk kkh kkk ko kkh kkk kkd Rkk KkE kdkk kkd Ak hkd kdk kkk kkk kkdk Kk Ak kkk ko d

Ak kA Ek kRN kA

* *
€3 KK * SITE1B * NORTHWESTERLY SITE DEV. ROAD RUNOFF 1 TO SWALE AND TOWARD PT.1
* *

X222 2222223

P R N L s e R e i s ey

*+ DRAINAGE AREA = 0.56 AC = 0.0009 SQ. MI. CN=80 *
+ TIME OF CONCENTRATION = 5 MIN = 0.083 HR x 0.6 {(5CS LAG) = 0.050 *
B S T L 2 L R A R R

SUBBASIN RUNOFF DATA

70 BA SUBBASIN CHARARCTERISTICS
TAREA 0.00 SUBBASIN AREA

PRECIPITATION DATA
35 PB STORM 1.00 BASIN TOTAL PRECIPITATION

37 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



+

+

+

0.00 0.00 0.00 0.00 0.00 0.00
0.00 6.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 ©.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 o.00 0.00 c.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00 0.01
0.01 0.01 0.01 0.01 0.01 0.01
0.08 0.08 0.05 0.03 0.02 0.01
0.01 0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 o.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 c.o0 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
71 LS SCS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBER B0.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
72 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 0.05 LAG
* ok k
UNIT HYDROGRAPH
; 5 END-OF-PERIOD ORDINATES
4. 1. 'R 0. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = 0.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
{CF8) {HR}
{CFS)
0. 0.10 0. 0. 0. 0.
(INCHES) 0.000 0.000 0.000 0.000
(AC-FT) 0. . 0. 0.
CUMULATIVE AREA = 0.00 5Q MI
* ok k o, okok *kk ek k * %k
HYDROGRAPH AT STATION  SITE1B
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL LOSS = 2.05, TOTAL EXCESS = 0.7%
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29, 90-HR
(CFS) {HR)
' (CFS)
0. 12.20 0. 0. 0. 0.
(INCHES) 0.619 0.753 0.753 0.753
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
dkk * & b *kw - kk * ok
HYDROGRAPH AT STATION  SITE1R
FOR FLAN 1, RATIO = 3.50
TOTAL RAINFALL = 3.50, TOTAL LOSS = 2.25, TOTAL EXCESS = 1.25
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.930-HR
{CF5) (HR)
{CF8)
1. 12.20 0. 0. 0. 0.
(INCHES) 1.050 1.250 1.250 1.250
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
* ok ok *kk i * ok * ok ok *k ok
1
HYDROGRAPH AT STATION  SITE1B
FOR PLAN 1, RATIO = 4.50
TOTAL RAINFALL = 4.50, TOTAL LOSS = 2.46, TOTAL EXCESS = 2.04

PEAK FLOW TIME

MAXIMUM AVERAGE FLOW

0.00

0.00
0.00
0.00
0.00
g.00
0.00
0.00
0.00
0.00
0.031
0.02
0.01
0.01
0.00
0.00
0.00

0.00
0.00
0.00
.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00



6-HR 24-HR 72-HR 29.90-HR

+ (CFS) (HR)
(CF3)
+ 1. 12.20 0. 0. 0. 0.
(INCHES) 1.723 2.042 2.042 2.042
(AC-FT) 0. 0. 0. .
CUMULATIVE AREA = 0.00 SQ MI
* ok * ok *hE *kk * %ok
HYDROGRAPH AT STATION  SITELB
FOR PLAN 1, RATIO = 5.10
TOTAL RAINFALL = 5.10, TOTAL LOSS = 2.55, TOTAL EXCESS = 2.55
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 25.90-HR
+ {CFS) (2R}
(CFS)
+ 2. 12.20 0. 0. 0. o.
(INCHES) 2.144 2.547 2.547 2.547
{AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
* %ok * % * Wk ok k >k
HYDROGRAFH AT STATION  SITELB
FOR PLAN 1, RATIO = 6.00
TOTAL RAINFALL = 6.00, TOTAL LOSS = 2.67, TOTAL EXCESS = 3.33
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR}
(CF8)
+ 2. 12.20 0. 0. 0. 0.
(INCHES) 2.800 3.333 3.333 3.333
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
Tk ok sk ok kk * ko sk ok
HYDROGRAPH AT STATION  SITE1B
FOR PLAN 1, RATIO = 9.00
TOTAL RAINFALL = 9.00, TOTAL LOSS = 2.90, TOTAL EXCESS = 6.10
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS} (HR)
(CFS)
+ 4. 12.20 a. 0. a. 0.
(INCHES) §.019 6.095 6.095 6.095
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI

dkk kkk KRk kkk kkdk kkw kkk Ak kkh kot kR hkk hkk wkdk kkk bk kRN kkk kdkk kkdk Hkk kdkk Fhd RNk Kkk wkk kkdk kkk kkdk kkd Akk kdk kR

22222222222 Y

+* *
73 KK * SITELC * NORTHWESTERLY SITE DEV. ROAD RUNOFF 2 TO SWALE AND TOWARD PT.1
- *

dhkk kR ok k Nk k

D R R R R R X R N e L2

* DRAINAGE AREA = 0.07 AC = 0.0001 SQ. MIX. CN=38 *
* TIME OF CONCENTRATION = 5 MIN = 0.083 HR x 0.6 (SCS LAG) = 0.050 *
P R R R R R e R L

SUBBASIN RUNOFF DATA

80 BA SUBBASIN CHARACTERISTICS
TAREA 0.00 GSUBBASIN AREA

PRECIPITATION DATA

35 PB STORM 1.00 BASIN TOTAL PRECIPITATION

37 P INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00
0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



+

+

+

+

81 LS

82 UD

TOTAL RAINFALL

PEAK FLOW
(CFS)

0.

TOTAL RAINFALL

PEAK FLOW

(CFS)

0.

TOTAL RAINFALL

PEAK FLOW

(CF8)

0.

TOTAL RAINFALL

PEAK FLOW

(CF8}

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 ¢.00
0.00 0.00 0.00 0.00 ¢.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00
0.01 0.01 0.01 0.01 0.01
0.08 0.08 0.05 0.03 0.02
0.01 0.0 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 .00 0.00 0.00
0.00 0.00 0.00 0.00 G.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00

SCS LOSS RATE

STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 98.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS ARER

$CS DIMENSIONLESS UNITGRAPH

TLAG 0.05 1IAG

UNIT HYDROGRAPH

5 END-OF-PERIOD ORDINATES

o. 0. 0. [
1.00, TOTAL LOSS = 1.00, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-ER
(CFS)
0. 0. 0.
(INCHES) 0.000 0.000 0.000
(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
o, Rk ok ok ok ok

HYDROGRAPH AT STATION SITELC
FOR PLAN 1, RATIO = 2.80

2.80, TOTAL LOSS = 1.18, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

6-HR 24-8R 72-HR
{CFS)
0. 0. 0.
(INCHES) 1.410 1.617 1.617
{AC-FT) 0. 0. 0.
CUMULATIVE AREAR = 0.00 SQ MI
* ko ko ko

HYDROGRAPH AT STATION S5ITELC
FOR PLAN 1, RATIO = 3.50

3.50, TOTAL LOSS =

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CF8)
0. 0. 0.
{INCHES) 2.032 2.311 2.311
(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
& ke *kk ok ok

HYDROGRAPH AT STATION SITELC
FOR PLAN 1, RATIO = 4.50
4.50, TOTAL LOSS = 1.19, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

{CFS)

1.19, TOTAL EXCESS =

0.00
28.90-HR
0.
0.000
0.
*hk
1.62
298.90-HR
0.
1.617
0.
*kk
2.31
29.90-HR
a.
2,311
0.
Ak
3.31
28.90-HR

0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00



+ 0. 12.20 .
(INCHES) 2.890
(AC-FT) 0.

TOTAL RAINFALL =

PEAK FLOW
+ (CFS)
* 0.

TOTAL RAINFALL =

CUMULATIVE AREA =

HYDROGRAPH AT STATION

FOR PLAN 1, RAT

5.10, TOTAL LOSS =

TIME
6-HR
{HR)
(CFS)
12.20 'R
(INCHES) 3.378
(AC-FT) 0.

CUMULATIVE AREA =

HYDROGRAPH AT STATION

0. 0.
3.307 3.307
[ 0.
0.00 5Q MI
*hk
SITELC
10 = 5.10

1.19, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
3.906 3.806
0. 0.
0.00 SQ MI
Ehk
SITELC

FOR PLAN 1, RATIO = 6.00

6.00, TOTAL LOSS =

1.20, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+  (CF8) (HR)
{CF8)
+ 0. 12.20 0. 0. 0.
(INCHES) 4.084 4.804 4.804
(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
* ok k o,k .ok ke * kK
HYDROGRAPH AT STATION  SITELC
FOR PLAN 1, RATIO = 9.00
TOTAL RAINFALL = 9.00, TOTAL LOSS = 1.20, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CF8) {HR}
(CFS)
+ 0. 12.20 0. 0. 0.
{INCHES) 6.283 7.801 7.801
(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI

o.
3.307
0.
*hk
3.91
28.90-HR
0.
3.3906
0.
*kk
4.80
29.80-HR
0.
4.804
a.
L2323
7.80
29.80-HR
0.
7.801
0.

Fhkk hhkh kkk Wk kW kkk Ak kwk khk kkk ko kkk kkdk kkk kkk kdkk kkk dkk hkk kkd kkk ko Kdkk kkk kkdk kkd kk ok kkk kkk hkk kb kb ok

PR T e

*

83 KK *
*

*

SITE-1 *
*

ek ek ok ko kK

50 BA

35 PB

37 PI

O R 2 R R R R g R R R L L R L
= 0.82 AC = 0.0013 SQ. MI.
5 MIN = 0.083 HR x 0.6 (5CS LAG) =

B L R L L R g R S e e e e A i el l s

* DRAINAGE AREA

* TIME OF CONCENTRATION =

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREAR 0.00

PRECIPITATION DATA

STORM 1.00
INCREMENTAL PRECIPITATI!
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

SUBBASIN AREA

BASIN TOTAL PRECIPITATION

ON PATTERN

0.00 0.00 0.00
0.00 0.00 0.00
¢.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

NORTHWESTERLY SITE TRAIL RUNOFF TOWARD PT.1

CN=78

0.00
0.00
0.00
0.00
0.00
0.00
¢.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
6.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

11



0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00 0.01
0.01 0.01 0.01 0.0%L 0.01 .01
0.08 0.08 0.05 0.03 0.02 0.01
0.01 0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 ¢.00 0.00 0.00 0.00
Q.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 Q.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
91 LS 5CS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 78.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIQUS AREA
82 UD SC8 DIMENSIONLESS UNITGRAPH
TLAG 0.05 LAG
*kk

UNIT HYDROGRAPH
5 END-OF-PERIOD ORDINATES

6. - 2. 0.

TOTAL RAINFALL = 1.00, TOTAL LOSS =

0. 0.

1.00, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CFS) (HR)
{CFS)
+ 0. 0.10 0. 0. 0.
(INCHES) 0.000 0.000 0.000
(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 5Q MI
*kk *kw * ok ke * ok ok
HYDROGRAPH AT STATION  SITE-1
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL LOSS = 2.10, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+  (CFS) (HR)
(cFs)
+ 0. 12.20 c. 0 0.
(INCHES) 0.574 0.70L 0.701
(AC-FT) 0. 0 0
CUMULATIVE ARER = 0.00 SQ MI
* ok ke o w *kk kK
HYDROGRAPH AT STATION  SITE-1
FOR PLAN 1, RATIO = 3.50
TOTAL RAINFALL = 3.50, TOTAL LOSS = 2.33, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+  {CFS) {HR)
(CF8)
+ 1. 12.20 0. 0. 0.
(INCHES) 0.983 1.175 1.175
(AC-FT) 0. o 0.
CUMULATIVE AREA = 0.00 5Q MI
ok ok *, ke LR Al ok ke
HYDROGRAPH AT STATION  SITE-1
FOR PLAN 1, RATIO = 4.50
TOTAL RAINFALL = 4.50, TOTAL LOSS = 2.56, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CF8) {HR)
{CFS)
+ 2. 12.20 0. 0. 0.
(INCHES) 1.631 1.938 1.938
(AC-FT) 0. 0 0.

0.00
29.90-BR
0.
0.000
0.
*kow
0.70
29.80-HR
0.
¢.701
0.
*kk
1.17
29.30-HR
0.
1.175
a.
*kk
1.94
29.30-HR
0.
1.938
0.

0.00
0.00
0.00
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.0
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12



+

+

+

+

TOTAL RAINFALL

PEAK FLOW

(CF8)

2.

TOTAL RAINFALL

PEAK FLOW
(CFS)

3.

TIME
(HR})

i2.20

TIME
(HR)

12.20

TOTAL RAINFALL

PEAK FLOW

(cFs)

5.

FRk kEE AR

83 KK

94 HC

PEAK FLOW

(CFS)

TIME

(HR})

12.20

kkk kkdk ko kkk khk kkk kkk WkK kkk Akkd KEkE kkk kkd khk Rk

CUMULATIVE AREAR =

0.00 5Q MI

HYDROGRAPH AT STATION SITE-1

FOR PLAN 1, RATIO

5.10, TOTAL LOSS =

6-HR
(CFS)
0.
(INCHES) 2.040
(AC-FT) 0.

CUMULATIVE AREA =

= 5.10

2.67, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24~-HR 72~HR
0 [
2.423 2.429
a. 0.
Q.00 SQ MI

HYDROGRAPH AT STATION SITE-1

FOR PLAN 1, RATIO

6.00, TOTAL LOSS =

6-HR
(CF8)
0.
{INCHES) 2.679
(AC-FT) 0.

CUMULATIVE AREA

W

= 6.00

2,80, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. a.
3.187 3.197
0. 0.
0.00 5Q MIX

HYDROGRAPH AT STATION SITE-1

FOR PLAN 1, RATIO

8.00, TOTAL LOES =

6-HR
(CFS)

1.

{INCHES) 4.870

(AC-FT) 0.

CUMULATIVE AREA =

dekokk ek ko k kR

*
*
*

PT.

*

1 0* ADD SITELA,
*

e R AR

HYDROGRAPH COMBINATION

TIME
(HR)

12.20

1CoMP 4

= 9.00

3.08, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR

0. 0.

5.915 5.915

0. 0.
0.00 SQ MI

* ko

HYDROGRAPH AT STATION PT.1

FOR PLAN 1, RATIO

= 2.80

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CFS)
0. 0. 0
(INCHES) 0.746 0.894 0.894
(AC-FT) 0. 0 0.
CUMULATIVE AREA = 0.00 SQ MI
* % ok k * ok ok
HYDROGRAPH AT STATION PT.1
FOR PLAN 1, RATIO = 3.50

2.43
29.90-ER
0.
2.429
0.
FhE
3.20
29.90-HR
0.
3.187
a.
hk
5.91
29.90-HR
0.
5.915
0.

SITE1B, SITE1C AND SITE-1 HYDROGRAPHS

NUMBER OF HYDROGRAPHS TO COMBINE

29.90-HR
0.

0.894

a.

kdk kkk kkdk kkk hkk kkk kkdk Akk wEE kkk kkd

ddk kkk kkk ko

13



PEAX FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR)
(CFS)
* 3. 12.20 0. 0. 0. 0.
(INCHES) 1.211 1.426 1.426 1.426
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
ko *k* ok *kk * ok
HYDROGRAPH AT STATION PT.1
FOR PLAN 1, RATIO = 4.50
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
* (CFS) (HR)
(CF8)
+ 5. 12.20 1. 0. o. o.
(INCHES) 1.913 2.253 2.253 2.253
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
* ok k * ke *%k * ke * ok k
HYDROGRAPH AT STATION PT.1
FOR PLAN 1, RATIO = 5.10
PEAK FLOW TIME MAXIMUM AVERAGE FLOW ;
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR)
(CFS)
+ 6. 12.20 1. 0. 0. 0.
(INCHES) 2.348 2.775 2.775 2.775
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
ok * ke dkk * ok * ok oh
HYDROGRAPH AT STATION PT.1
FOR PLAN 1, RATIO = 6.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR)
(CFS)
+ 7. 12.20 1. 0. 0. 0.
{INCHES) 3.011 3.580 3.580 3.580
(AC-FT) 0. 1. 1. 1.
CUMULATIVE AREA = 0.00 SQ MI
* Kk ke *k* kkok * ko ek
HYDROGRAPR AT STATION PT.1
FOR PLAN 1, RATIO = 9.00
PEARK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFS) {HR)
(CF8)
+ 12. 12.20 2. 1. 0. 0.
(INCHES) 5.228 6.380 6.380 §.380
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.00 SQ MI

Fkk kokd kkk Rkk kkok kkk kkdk kkk WkE kkk Mkk kkr kkk kkk kkA Akk kkdk Akk kA wkd ok ko kkk bk ko Rk dkk kkk khdk Fkd hwk kkk dkk

ddkdk ok ko k ok ko Nk

. *
95 KK * BITE-2 * SOUTHWESTERLY SITE RUNOFF TOWARD PT.1
* *
dhkkkkk ok kb kR k

P R L R L e R e R A At a g

+ DRAINAGE AREA = 0.18 AC = 0.0003 SQ. MI. CN=86 *
+ TIME OF CONCENTRATION =5 MIN = 0.083 HR x 0.6 (SCS LAG) = 0.050 *
e L L2 et R L R Ry e S T ) \

SBUBBASIN RUNOFF DATA

102 BA SUBBASIN CHARACTERISTICS

14



+

+

+

TAREA 0.00 SUBBASIN AREA

PRECIPITATION DATA

35 PB STORM 1.00 BASIN TOTAL PRECIPITATION
37 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 6.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00 0.01
0.01 0.01 0.01 0.01 0.01 0.01
6.08 0.08 0.05 0.03 0.02 0.01
0.01 0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.60 0.00 0.00 0.00
0.00 D.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 o.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
103 LS 5CS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 86.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
104 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 0.05 LAG
ok k
UNIT HYDROGRAPH
5 END-OF-PERIOD ORDINATES
1. 0. 0. 0. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = 0.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-8R 29.930-ER
(CFS) (HR)
(CFS)
0. 0.10 0. 0. 0. 0.
(INCHES) 0.000 0.000 ©.000 0.000
{AC-FT) 0. 0. o [
CUMULATIVE AREA = 0.00 SQ MI
4ok * ok ke ** ok * ko ko
HYDROGRAPH AT STATION  SITE-2
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.85, TOTAL EXCESS = 0.95
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6~HR 24-HR 72-HR 29.90-HR
(CFS) (HR}
{CFS)
. 12.20 0. 0. 0. 0.
{INCHES) 0.787 0.945 0.945 0.945
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
* ko *ok ok * %k *kk * ok ke
HYDROGRAPH AT STATION  SITE-2
FOR PLAN 1, RATIO = 3,50
TOTAL RAINFALL = 3.50, TOTAL LOSS = 1.98, TOTAL EXCESS = 1.51
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(CFS) (HR)
(CFS)
0. 12.20 . 0. c. 0.
(INCHES) 1.285 1.514 1.514 1.514
(AC-FT) 0. 0. 0. 0.

CUMULATIVE AREA = 0.00 SQ

ML

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.03
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.01
0.05
¢.01
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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HYDROGRAPH AT STATION SITE-2
FOR PLAN 1, RATIO = 4.50

TOTAL RAINFALL = 4.50, TOTAL LOSS = 2.11, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72+-HR
+ (CFS) (HR)
(CFS)
¥ 0. 12.20 0. g. 0.
(INCHES) 2.034 2.389 2.389
(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
ok w * ok k * kk ok

TOTAL RAINFALL =

PEAK FLOW
+ (CFs)
+ 1.
*kk

TOTAL RAINFALL = 6.00, TOTAL LOSS = 2.23, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ {CFS) (HR)
(CFS) .
+ 1. 12.20 0. 0. 0.
(INCHES) 3.188 3.772 3.772
(AC-¥T) 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
* ok *kk * Kk * ok
HYDROGRAPH AT STATION  SITE-2
FOR PLAN 1, RATIOC = 9.00
TOTAL RAINFALL = 9.00, TOTAL LOSS = 2.35, TOTAL EXCESS
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+«  (CFs) (HR) . ,
(CF8)
+ 1. 12.20 0. 0. 0.
{INCHES) 5.472 6.647 6.647
{AC-FT) 0. 0. 0.

Akk kkE Kk

’ 105 KK

112 BA

HYDROGRAPH AT STATION SITE-2
FOR PLAN 1, RATIO = 5.10

§.10, TOTAL LOSS = 2.17, TOTAL EXCESS =
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR)
(CFS)

12.20 a. 0. 0.
{INCHES) 2.493 2.935 2.935

(AC-FT) 0. 0. 0.

CUMULATIVE AREA = 0.00 SQ MI

LT3 * kK *hx

HYDROGRAPH AT STATION SITE-2
FOR PLAN 1, RATIO = 6.00

CUMULATIVE AREA = 0.00 SQ MI

dkdk kkdk KhE kkk hkk dkk kkE wkE kkk kdkk kkk kh R kk ek kkdk kdkk Kk k Rkk Ak kkd kkk kkk kkk kkk kkk kwk kkw kkw

2222228222222

2,339
29.90-HR

0.
2.389
0.

Tk

2.83

29.90-HR

3.77

23.90-ER

29.80-HR

0.
6.647
0.

* *
* SITE3A * SOUTHEASTERLY DEVELOPED SITE RUNOFF TOWARD PT.3
* *

1222222232222

R L R R e N R e e R e A ]

* DRRAINAGE AREA = 2.32 AC = 0.0036 SQ. MI.

CN=93 *

* TIME OF CONCENTRATION = § MIN = 0.083 HR x 0.6 (SCS LAG) = 0,050 *

R g R e e L ]

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.00 SUBBASIN AREA

PRECIPITATION DATA

ek Kk ok Ek
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UNIT HYDROGRAPH

5 END-OF-PERIOD ORDINATES

35 PB STORM 1.00 BASIN TOTAL PRECIPITATION
37 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 6.00 0.00
0.00 0.01 0.00 0.01 0.00
0.01 0.01 0.01 0.01 0.01
0.08 0.08 0.05 0.03 0.02
0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 o.00 0.00 0.00 0.00
6.00 ©.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
113 LS SCS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 93.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
114 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 0.05 LAG
*kk
17. 5. 1. 0. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CFS) (HR)
{CF8)
+ 0. 0.10 0. 0. 0.
(INCHES) 0.000 0.000 0.000
(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
,ok ok * ok k *kok * ok k
SITE3A

TOTAL RAINFALL =

HYDROGRAPH AT STATION

FOR PLAN 1, RATIO = 2.80

2.80, TOTAL LOSS

1.53, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ {CFS) (HR)
(CFS)
+ 3. 12.20 0. 0. 0.
(INCHES) 1.080 1.269 1.269
(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
* dkk kW * ke &k k
HYDROGRAPH AT STATION  SITE3A
FOR PLAN 1, RATIO = 3.50
. TOTAL RAINFALL = 3.50, TOTAL LOSS = 1.58, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ {CFS) (HR)
(CFS)
+ 5. 12.20 1. o. 0.
(INCHES) 1.661 1.821 1.921
{AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 5Q MI
ek ok ok * ke * ok ok
HYDROGRAPH AT STATION  SITE3A

0.00
29.90-HR
a.
0.000
0.
otk
1.27
29.90-HR
Q.
1.269
o.
*kk
1.92
29.90-HR
o.
1.921
0.

0.00
0.00
0.00
0.00
0.00
6.00
.00
0.00
G.00
0.00
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
6.00
G.00
6.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.03

.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.01
0.05
0.01
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
¢.00
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FOR PLAN 1, RATIO = 4.50

TOTAL RAINFALL = 4.50, TOTAL LOSS = 1.62, TOTAL EXCESS = 2.88
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+  (CFB) (HR)
(CFS)

* 7. 12.20 1. 0. 0. 0.
(INCHES) 2.485 2.881 2.881 2.881
(AC-FT) 0. 1. 1. 1.

CUMULATIVE AREA = 0.00 SQ MI

* kK & hok *hk dkk Tk Ak

HYDROGRAPH AT STATION SITE3A
FOR PLAN 1, RATIO = 5.10

TOTAL RAINFALL = 5.10, TOTAL LOSS = 1.64, TOTAL EXCESS = 3.46
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CF8) (HR)
(CFS)
+ 9. 12.20 L. 0. 0. 0.
(INCHES) 2.877 3.464 3.464 3.464
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.00 SQ MI
*okok *kx *hk *hk ok ke

HYDROGRAPH AT STATION SITE3A
FOR PLAN 1, RATIO = 6.00

TOTAL RAINFALL = 6.00, TOTAL LOSS = 1.65, TOTAL EXCESS = 4.35
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+  {CFS) (BR)
(CFS)

+ 11. 12.20 1. 0. 0. 0.
(INCHES) 3.691 4.346 4.346 4.346
(AC-FT) 1. 1. 1. 1.

CUMULATIVE AREA = 0.00 5Q MI

*kk ok *dhh * ko *ok ok

HYDROGRAPH AT STATION SITE3A
FOR PLAN 1, RATIO = 9.00

TOTAL RAINFALL = 9.00, TOTAL LOSS = 1.69, TOTAL EXCESS = 7.31
PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFS) (HR)
{CFS}

+ 17. 12.20 2. 1. 1. 1.
(INCHES) 5.980 7.312 7.312 7.312
(AC-FT) 1. 1. 1. 1.

CUMULATIVE AREA = 0.00 SQ MI

dkk RhK KK kkk kA k kkk kkk hkok khkk khk ko kkk kkk kkk kkk kkk kkdk kdk ARk kkk kA ok kkd K kk kAk Kk ko Rk kkk wkk kkk kkk kA K Ak

Kkkh ko k kR k kA

* *
115 KK * SITE-4 * SOUTHEASTERLY SITE RUNOFF (DETENTION AREA) TOWARD PT.3
* * .

R T
D R L R R d R e e T2 T L2
* DRAINAGE AREA = 1,80 AC = 0.0030 SQ. MI. CN=75 *
+ TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (8CS LAG) = 0.100 *
B R R e LR LR T L

SUBBASIN RUNOFF DATA

122 BA SUBBASIN CHARACTERISTICS
TARER 0.00 SUBBASIN AREAR

PRECIPITATION DATA

35 PB STORM 1.00 BASIN TOTAL PRECIPITATION
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37 PI INCREMENTAL PRECIPITATION PATTERN

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 R 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.0L
0.01 0.0 0.01 0.0%1 0.0 0.01 0.01 0.02 0.03 0.05
0.08 0.08 0.08 0.03 0.02 0.0L 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00
0.00 0.00 0.00 0.00 0.00 ‘0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

123 LS 5CS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 75.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

124 UD SCS DIMENSIONLESS UNITGRAFH

TLAG 0.10 LAG

UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES
0. 0. 0.

7. 8. 3. 1.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = 0.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR)
{CFS)
+ 0. 0.10 0. 0. 0. 0.
(INCHES) 0.000 0.000 0.000 0.000
(AC-FT) o. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
ok LA 24 *hk L2 ok

HYDROGRAPH AT STATION SITE-4
FOR PLAN 1, RATIO = 2.80

TOTAL RAINFALL = 2.80, TOTAL LOSS = 2.17, TOTAL EXCESS = 0.63
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CF8) (HR)
(CFS)

+ 1. 12.30 0. 0. 0. 0.
(INCHES) 0.514 0.631 0.631 0.631
(AC-FT) 0. 0. 0. 0.

CUMULATIVE AREA = 0.00 5Q MI

*kh ok ke *kok ook ok LR 2]

HYDROGRAPH AT STATION SITE-4
FOR PLAN 1, RATIO = 3.50

TOTAL RAINFALL = 3.50, TOTAL LOSS = 2.43, TOTAL EXCESS = 1.07
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CF3) (HR)
{CFS)
+ 2. 12.30 0. 0. 0. 0.
(INCHES) 0.892 1.071 1.071 21.071
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
ok *kok * ok ok ok ok e *h Kk

HYDROGRAPH AT STATION SITE-4
FOR PLAN 1, RATIO = 4.50

TOTAL RAINFALL = 4.50, TOTAL LOSS = 2.7%, TOTAL EXCESS = 1.78



PEAK FLOW
+ (CFS)
* 3.
L)

TOTAL RAINFALL =

PERK FLOW
+ {CFS)
+ 4.

TOTAL RAINFALL =

PEAK FLOW
+ (CFS)
+ 5.

TOTAL RAINFALL =

PEAK FLOW
+ (CFS)
+ 10.

dkk kkk kK

125 KK

132 BA

35 PB

37 PI

MAXIMUM AVERAGE FLOW

TIME
6-HR 24-HR 72-HR
(HR)
{CF3)
12.30 0. 0. 0.
(INCHES) 1.502 1.793 1.793
{AC-FT) 0. 0. 0.
CUMULATIVE ARER = 0.00 SQ MI
Wk W ke ok ke
HYDROGRAPH AT STATION  SITE-4
FOR PLAN 1, RATIO = 5.10

5.10, TOTAL LOSS = 2.84, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

TIME
6-HR 24-HR 72-HR
(HR)
(CFS)
12.30 1. 0. 0.
{INCHES) 1.893 2.261 2.261
(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
*okok Wk *;*
HYDROGRAPH AT STATION  SITE-4
FOR PLAN 1, RATIO = 6.00
6.00, TOTAL LOSS = 3.00, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

TIME
6-HR 24-HR 72-HR
{HR)
{CFS)
12.20 1. 0. 0.
(INCHES) 2.505 3.000 3.000
{(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.00 SQ MI
*ok ok 4k * %k
HYDROGRAPH AT STATION  SITE-4
FOR PLAN 1, RATIO = 9.00
9.00, TOTAL LOSS = 3.35, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

TIME
6-HR 24-HR 72-HR
{HR)
{CF8)
12.20 1. 0. 0.
(INCHES) 4.647 5.647 5.647
(AC-FT) 1. 1. 1.
CUMULATIVE AREA = 0.00 5Q MI

29.90-HR

29.80-HR

0.
2.262
a.

3.00
29.90-HR

0.
3.000
0.

5.65

29.90-HR

o.
5.647
1.

dkkk khEk kkk Akkk kkk Rkk khk ko kkEk Akk kkk kkk kg kkk kkk ke kk khk kkk hkk kkd kkk ko kkk kkk kkk kkk Akk kkE kwkd kAk

Khkhok Rk kN ek E

* *
* SITESA * NORTHEASTERLY DEVELOPED SITE RUNOFF TOWARD PT.5
* *

Tk ok kk kN kk kA

P L R R R R e L e S R T A LA R R e 23

4.26 AC =
5 MIN =

* DRAINAGE AREAD =
* TIME OF CONCENTRATION =

0.0067 SQ. MI.
0.083 HR X 0.6 (SCS LAG) =

CN=35 *
0.050 *

P R R R R R g e ]

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.01 SUBBASIN AREA

PRECIPITATION DATA

STORM 1,00 BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

20



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6,00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
©.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.05
0.08 0.08 0.05 0.03 0.02 0.01 0.01L 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 c.01 0.00 . 0.00
0.00 0.00 0.00 0.00 0.00 0.do 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
133 LS SCS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 95.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
134 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 0.05 LAG
* Kk w
UNIT HYDROGRAPH
5 END-OF-PERIOD ORDINATES
32, 9. 2. 0. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = ©.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+  (CFS) (HR)
(CFS)
+ 0. 0.10 0. 0. 0. 0.
{INCHES) 0.000 0.000 0.000 0.000
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
*okk ok ok * ok *hk * ok k
HYDROGRAPH AT STATION  SITESA
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.41, TOTAL EXCESS = 1.39
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CF8) (HR)
{CFS)
+ 7. 12.20 1. 0. 0. 0.
(INCHES) 1.196 1.393 1.393 1.393 ,
(AC-FT) 0. 0. . 0.
CUMULATIVE AREA = 0.01 SQ MI
* ke w * ek ok ok * ek * ok w
HYDROGRAPH AT STATION  SITESA
FOR PLAN 1, RATIO = 3.50
TOTAL RAINFALL = 3.50, TOTAL LOSS = 1.43, TOTAL EXCESS = 2.07
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR}
(CFS)
+ 10. 12.20 1. 0. 0. 0.
(INCHES) 1.796 2.065 2.065 2.065
{AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.01 5Q MI
* ok ke *kk *h ok *kk * Wk
HYDROGRAPH AT STATION  SITESA
FOR PLAN 1, RATIO = 4.50
TOTAL RAINFALL = 4.50, TOTAL LOSS = 1.46, TOTAL EXCESS = 3.04
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
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+ (CFS) (HR}

{CF8)

+ 15 12.20 2. 1. 0.
i (INCHES) 2.638 3.042 3.042
k (AC-FT) 1. 1. 1.

CUMULATIVE AREA = 0.01 5Q MI
ok LR For * ok k
HYDROGRAPH AT STATION  SITESA
FOR PLAN 1, RATIO = 5.10
TOTAL RAINFALL = 5.10, TOTAL LOSS = 1.47, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6~HR 24-HR 72-HR
+ (CFS) (HR)
{CF8)
+ 17. 12.20 2. 1. 1.
(INCHES) 3.133 3.634 3.634
(AC-FT) 1. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
*d ok e de *kk * ok k
HYDROGRAPH AT STATION  SITESA
FOR PLAN 1, RATIO = 6.00
TOTAL RAINFALL = §.00, TOTAL LOSS = 1.48, TOTAL EXCESS =
PERK FLOW TIME MAXIMUM AVERAGE FLOW
' 6-HR 24-HR 72~HR
+ (CF8) (HR)
{CF8)
+ 20. 12.20 3. 1. 1.
(INCHES) 3.847 4.524 4.524
(AC-FT) 1. 2. 2.
CUMULATIVE AREA = 0.01 SQ MI
ek * kK * kW ke
. HYDROGRAPH AT STATION  SITESA
{ ) FOR PLAN 1, RATIO = 9.00
TOTAL RAINFALL = 9.00, TOTAL LOSS = 1.49, TOTAL EXCESS =
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ {CFS) {HR)
(CFS)
+ 32. 12,20 4. 1. 1.
(INCHES) 6.110 7.506 7.506
(AC-FT) 2 3. 3.
CUMULATIVE AREA = 0.01 SQ MI

dhk Ak KKK

135 KX

DT

DI

DQ

PEAK FLOW

+ {CFS)

dkk kkk kkk Akkk kK KEE kkk

Aok ok ok ok ko kk ok

* *
* SUBSA ¥ APPLY 14
* *

dkkkkkkhkk kR k ko

0.
3.042
1.
*hk
3.63
23.90-HR
1.
3.634
1.
*
4.52
29.90-HR
1.
4.524
2.
*kw
7.51
29.90-HR
1.
7.506
3.

dkk kkdk kkk kwk kkk kkdk hAk hkk hkk hdkd kkk kkd hkk kkdk kkk kkk kkk kkd ok Wk kkk kkd kkk

MIN. FERCOLATION

DIVERSION
ISTAD PERC5A DIVERSION HYDROGRAPH IDENTIFICATION
INFLOW 6.88 10.43 14.68 17.04 20.47
DIVERTED FLOW 6.41 9.96 14.13 16.57 20.00
-
ok ok kK ok
DIVERSION HYDROGRAPH  PERCSA
FOR PLAN 1, RATIO = 2.80
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(HR)
{CF5)
12.00 0. 0. 0. 0.
{INCHES) 0.533 0.730 0.730 0.730
(AC-FT) 0. c. 0. 0.

31.52

31.05
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+

+

+

*

+

*

PERK FLOW

(CFS)

PEAK FLOW

(CFS)

PEAK FLOW
(CF8)

10.

PEAK FLOW

(CFS)

PEAK FLOW
(CFS)

14.

PEAK FLOW
(CF8)

0.

TIME

12.20

TIME
{HR)

11.80

TIME
(HR)

12.20

TIME
(HR)

11.20

TIME
{HR)

12.20

TIME
(HR)

10.80

0.01 SQ MI

HYDROGRAPH AT STATION SUBSA

FOR PLAN 1, RATIO

(CFS)

{INCHES)
(AC-FT)

0.
0.663
0.

CUMULATIVE AREA =

= 2.80

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
0.663 0.663
0 0.
0.01 S5Q MI

DIVERSION HYDROGRAPH PERCSA

FOR PLAN 1, RATIO

(CFS)

{INCHES)
(AC-FT)

CUMULATIVE AREA =

= 3.50

MAXIMUM AVERAGE FLOW

24-HR 72-HR
o 0.
0.866 0.866
0. o
0.01 5Q MI

HYDROGRAPH AT STATION SUBSA

FOR PLAN 1, RATIO

(CF8)

(INCHES)
(AC-FT)

0.

CUMULATIVE AREA =

= 3.50

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
1.198 1.199
0. 0.
0.01 SQ MI

DIVERSION HYDROGRAPH PERC5A

FOR PLAN 1, RATIO

(CFS8)

(INCHES)
(AC-FT)

CUMULATIVE AREA =

= 4.50

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
1.048 1.048
a. 0.
0.01 8Q MIX

HYDROGRAPH AT STATION SUBSA

FOR PLAN 1,
6-HR
(CF8)
1.
(INCHES) 1.995
(AC-FT) 1.

CUMULATIVE AREA =

RATIO

= 4.50

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
1.995 1.9395
1 1
0.01 SQ MI

DIVERSION HYDROGRAPH PERCSA

FOR PLAN 1,
6-HR
{CF8)
0.
(INCHES) 0.652

RATIO

= 5.10

MAXIMUM AVERAGE FLOW

24 -HR 72-HR
0. o.
1.182 1.152

rxw
25.80-HR
0.
0.663
0.
*
29.30-HR
0.
0.866
0.
*rk
29.30-HR
0.
1.199
0.
ok k
28.90-HR
a.
1.048
0.
*kk
29.90-HR
0.
1.9958
1.
ok ok
29.90-HR
o.
1.152
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{AC-FT} 0. 0. 0. 0.

CUMULATIVE AREA = 0.01 S0 MI

HYDROGRAPH AT STATION SUBSA
FOR PLAN 1, RATIO = 5.10

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR)
(CF8)
+ 17. 12.20 2. 0. o. Q.
{INCHES) 2.481 2.481 2.481 2.481
{AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
ok ko * ok ok *kk * ¥k * ke

DIVERSION HYDROGRAPH PERCSA
FOR PLAN 1, RATIO = 6.00

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+  (CPSs) (HR)
(CFS)

+ 0. 10.30 0. 0. 0. 0.
(INCHES) 0.652 1.298 1.298 1.298
(AC-FT) 0. 0. 0. 0.

CUMULATIVE AREA = 0.01 SQ MI

*kk o,k * ¥k dkok Fkok

HYDROGRAPH AT STATION SUBSA
FOR PLAN 1, RATIO = 6.00

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+  (CFS) (HR)
{CFS)
+ 20. 12.20 2. 1. 0. 0.
(INCHES) 3.195 3.226 3.226 3.226
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
& ok * *k ok * %k Rk

DIVERSION HYDROGRAPH PERC5A
FOR PLAN 1, RATIO = 9.00

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFS) (HR)
(CFS)
+ 0. B.70 0. 0. o. 0.
{INCHES) 0.652 1.642 1.642 1.642
(AC-FT) 0. 1. 1. 1.
N CUMULATIVE AREA = 0.01 SQ MI
ok ok * ke * %k ***

HYDROGRAPH AT STATION SUBSA
FOR PLAN 1, RATIO = 9.00

PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ {CFS) {HR)
(CFS)

+ 31. 12.20 4. 1. 1. 1.
(INCHES) 5.458 5.864 5.864 5.864
(AC-FT) 2. 2. 2. 2.

CUMULATIVE AREA = 0.01 SQ MI

Wk Aok kR Rkk R Rk kEE Rk k kkk kEkk kk ok dokh kkk ko RRW Rk ko Rk hkk kAk kkdk Rk ko kkdk Kk kkk kkk kkd hkk kkk kkd kkk kA kkk

dk ok dkkk ok ok ok k ok

* *
139 KK * ROUTS5A * ROUTING IN UNDERGROUND STORAGE SYSTEM FOR SITE-5A
* *

LR e eI
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+

+

OUTLET STRUCTURE DATA: 140 STORMTECH MC-4500 UNITS

PR AR R R R e e e S R Rl AR s L Ll
* WEIR LENGTH = 6.28' WEIR OVERFLOW AT EL.: 366.9 *
+ 18-INCH DIAMETER ORIFICE AT EL.: 363.75 *

R R R e R g R L s s s

HYDROGRAPH ROUTING DATA

147 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 359.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
148 SV STORAGE 0.0 0.0 0.1 0.2 0.3 0.4 6.5 0.5
149 SE ELEVATION 359.00 359.75 360.75 361.75 362.75 363.75 364.75 365.75
150 SL LOW-LEVEL OUTLET
ELEVL 364.50 ELEVATION AT CENTER OF OUTLET
CAREA 1.77 CROSS-SECTIONAL AREA
COoQL 0.60 COEFFICIENT
EXPL 0.50 EXPONENT OF HEAD
151 88 SPILLWAY
CREL 366.80 SPILLWAY CREST ELEVATION
SPWID 6.28 SPILLWAY WIDTH
coow 3.00 WEIR COEFFICIENT
EXPW 1.50 EXPONENT OF HEAD
152 ST TOP OF DAM
TOPEL 368.00 ELEVATION AT TOP OF DAM
DAMWID 5.00 DAM WIDTH
copp 3.00 WEIR COEFFICIENT
EXPD 1.50 EXPONENT OF HEAD
*kx
COMPUTED OUTFLOW-ELEVATION DATA
(EXCLUDING FLOW OVER DAM)
OQUTFLOW 0.00 0.00 7.21 7.71 8.28 8.94 9.72 10.65 11.78
ELEVATION 355.00 364.50 365.22 365.32 365.45 365.61 365.81 366.07 366.42
OUTFLOW 13.48 14.15 15.40 17.40 20.34 24,38 29.71 36.49 44.91
ELEVATION 366.95 367.01 367.10 367.22 367.36 367.54 367.74 367.96 368.22
COMPUTED STORAGE-OUTFLOW- ELEVATION DATA
(INCLUDING FLOW OVER DAM)
STORAGE 0.00 0.04 0.14 0.25 0.34 0.43 0.48 0.49 0.52
QUTFLOW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.25 7.21
ELEVATION 359.00 359.75 360.75 361.75 362.75 363.75 364.50 364.75 365.22
STORAGE 0.53 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54
OUTFLOW 8.28 8.94 5.51 9.72 10.65 11.78 13.17 13.48 14.15
ELEVATION 365.45 365.61 365.75 365.81 366.07 366.42 366.50 366.95 367.01
STORAGE . 0.54 0.54 0.54 0.54 0.54 0.54 0.54
OUTFLOW 17.40 20.34 24.38 29.71 36.49 46.44 60.44
ELEVATION 367.22 367.36 367.54 367.74 367.96 368.22 368.50
. ek * dek * ok ke * ke o,k
HYDROGRAPH AT STATION  ROUTSA
FOR PLAN 1, RATIO = 2.80
PEAK OUTFLOW IS 0. AT TIME 0.00 HOURS
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
{CFS) (HR)
(CFS)
0. 0.10 0. 0. a. 0.
{INCHES) 0.000 0.000 0.000 0.000
(AC-FT) 0. 0. 0. .
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 29.90-HR
(AC-FT) {HR)
0. 16.00 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 29.90-HR
{FEET) (HR)
361.64 16.10 361.64 360.93 360.55 360.55
CUMULATIVE AREA = 0.061 SQ MI

368.50

13.17
366.30

§5.14
368.50

0.52
7.71
365.32

0.54
15.40
367.10
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HYDROGRAPH AT STATION ROUTS5A
FOR PLAN 1, RATIO = 3.50

PEAK OUTFLOW IS 0. AT TIME 0.00 HOURS
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-ER
+ {CF8) (HR})
{CFS)
+ 0. 0.10 0. 0. 0.
(INCHES) 0.000 0.000 0.000
{AC-FT) 0. 0. 0.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
+ (AC-FT) (HR)
0. 16.10 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
+ (FEET) (HR)
363.73 16.20 363.73 362.43 361.75
CUMULATIVE AREA = 0.01 SQ MI
*kk * kW * ok k LR 2}
HYDROGRAPH AT STATION  ROUTSA
FOR PLAN 1, RATIO = 4.50
PERK OUTFLOW IS 5. AT TIME 12,50 HOURS
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CF8) (HR)
(CFS)
+ 5. 12.50 . 0. 0.
{INCHES) 0.660 0.660 0.660
(AC-FT) 0. 0. o.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
+  (AC-FT) (HR)
0. 12.50 0. 0. 0.
PERK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
+ (FEET) (HR)
364.78 12.50 364.51 363.08 362.27
CUMULATIVE AREA = 0.01 SQ MI
*kk ok k *kh * %k
HYDROGRAPH AT STATION  ROUTSA
FOR PLAN 1, RATIO = 5.10
PEAK OUTFLOW IS 8. AT TIME 12.40 HOURS
i
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CF8) (HR)
(CFS)
+ 8. 12.40 1. 0. 0.
(INCHES) 1.146 1.146 1.146
(AC-FT) 0. 0. 0.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
+ {AC-FT) (HR)
1. 12.40 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
+ {FEET) (HR}
365.40 12.40 364.54 363.11 362.30
CUMULATIVE AREA = 0.01 5Q MI
ek * ok ok *kk ok ke
HYDROGRAPH AT STATION  ROUTSA
FOR PLAN 1, RATIO = 6.00
PEAK OUTFLOW IS 19. AT TIME 12.30 HOURS

29.890-HR

0.000
0.

29.90-HR

29.90-ER

361.75

29.90-HR

0.
0.660
0.

23.90-HR

0.

29.90-HR

362.27

29.80~BER

0.
1.146

28.90-HR

0.

29.90-HR

362.30



PERAK FLOW TIME
+ {CF8) {HR)
+ 19. 12.30

PEAK STORAGE TIME

+ (AC-FT) (HR)
1. 12.30

PEAK STAGE TIME

+ {FEET) (HR)
367.29 12,30
*kE

PEAX QUTFLOW IS

PEAK FLOW TIME
+ {CFS) {HR)
+ 33. 12.10

PEAK STORARGE TIME

+ (AC-FT) (HR)
1. 12.10

PEAK STAGE TIME

+ {FEET) (4R}
367.85 12.10

(CFS)

{INCHES) 1.890
{AC-FT)} 1.

6-HR
364.60

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
1.8390 1.830
1. 1.

MAXIMUM AVERAGE STORAGE

24-HR 72-HR

0. a.

MAXIMUM AVERAGE STAGE

24-HR 72-HR
363.17 362.35
0.01 SQ MI

HYDROGRAPH AT STATION ROUTSA

FOR PLAN 1, RATIO

= 5.00

33. AT TIME 12.10 HOURS

6-HR
(cFs)

(INCHES) 4.458
{AC-FT) 2.

6-HR
364.78

CUMULATIVE AREAR =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
1. 1.
4.527 4.527
2. 2.

MAXIMUM AVERAGE STORAGE

24-HR 72-HR

0. 0.

MAXIMUM AVERAGE STAGE

24-HR 72-HR
363.39 362.52
0.01 SQ MI

29.90-HR

29.90-HR

362.35

29.90-HR

4.527
2.

29.90-HR

29.30-HR

362.52

Fkk kkk kkk hkk kkdk kkk kdkk kkk kkd kkk ddkk kkk kkk kokk kdkk khk kR Kk kkk khkk kR kKR K kkh kkk kkk kkk kh kkk kkk kAK kkk kkk kkk

e

*

153 KX *
*

*

PT.A * ADD SITE-3A,

*

[T T2 22T

SITE-4 AND SITESA HYDROGRAPHS

154 HC HYDROGRAFH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
-
* ok ok ok ke * ok * ke ok
HYDROGRAPH AT STATION PT.A
FOR PLAN 1, RATIO = 2.80
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 25.90-HR
+ (CcFs) (HR)
(CF8)
+ 4, 12.20 1. 0. 0. 0.
(INCHES) 0.408 0.486 0.486 0.486
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
W,k k W ek *okok * ok ok * ok k
HYDROGRAPH AT STATION PT.A
FOR PLAN 1, RATIO = 3.50
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) {HR)
(CFS)
+ 7. 12.20 1. o. 0. 0.
{INCHES) 0.650 0.762 0.762 0.762
(AC-FT) c. 1 1. 1.
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PEAK FLOW
+ (CFS)
+ 10.
o
PEAK FLOW
+ {CFS)
+ 16
ok k
PEAK FLOW
+ (CFS)
+ 3z.
* %k
PEAK FLOW
+ (CF8)
+ 55.

kkk kwk kkk kkdk kkk kkdk kR h kAN Kk kkk

155 KX

DT

DI

Do

PEAK FLOW

CUMULATIVE AREA = 0.01 8Q MI

* %k *hh ke * Wk
HYDROGRAPH AT STATION PT.A
FOR PLAN 1, RATIO = 4.50
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
{HR)
(CF8)
12.20 2. 1. 0. o.
(INCHES) 1.342 1.517 1.517 1.517
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
*okk sk w ke *kk
HYDROGRAPH AT STATION PT.A

! FOR PLAN 1, RATIO = 5.10

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(HR)
(CF8)
12.40 3. 1. 1. 1.
(INCHES) 1.808 2.025 2.025 2.025
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.01 5Q MI
* ko * Rk * ok ke *okk
HYDROGRAPH AT STATION PT.A
FOR PLAN 1, RATIO = 6.00
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(HR)
(CFS)
12.30 4. 1. 1. 1.
(INCHES) 2.511 2.805 2.805 2.805
{AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = 0.01 SQ MI
ek xk e wkk
HYDROGRAPH AT STATION PT.A
FOR PLAN 1, RATIO = 9.00
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29,90-HR
(HR)
(CFB)
12.10 7. 2. 2. 2.
{INCHES) 4.863 5.533 5.533 5.533
{AC-FT) 3. 4. 4. 4.
CUMULATIVE AREA = 0.01 SQ MI

dkd kkk Akk hkk kkk kkk kkk kkk Rk kkk kkk kdkk kkk kkk kkd Akk kkd kkK Akd kkk KAt AEk Kk

Hokok kR Rk kA Ak

* *
* SUBA * APPLY 28 MIN. PERCOLATION v
* *

Hokdok ok kR ko k ok dk ok

DIVERSION
ISTAD PERCA DIVERSION HYDROGRAPH IDENTIFICATION
INFLOW 3.91 6.68 13.61 23.06 35.84 57.60
DIVERTED FLOW 3.54 6.31 13.24 22.69 35.47 57.23
223
*rk ko Exk *kk

DIVERSION HYDROGRAPH PERCA
FOR PLAN 1, RATIO = 2.80

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.30-HR
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+ {CFS)
+ 0.
* ok ke
PEAK FLOW
+ {CFS)
+ 4.
ook ok
PEAK FLOW
+ (CFS)
+ 0.
* ok h
PEAK FLOW
+ {CFs8)
+ 6
* ke
PEAK FLOW
+ {CFS8)
+ 0.
* ke
PEAK FLOW
+ {CFS)
+ 10
ok ko
PEAK FLOW

(HR)

12.00

TIME
(HR)

12.20

TIME
(HR)

11.s80

TIME
(HR)

12.20

TIME
(4R)

11.40

TIME
{HR)

12.20

TIME

{INCHES)

(CFB)

0.2

{AC-FT)

3]

CUMULATIVE AREA =

HYDROGRAPH AT STATION
FOR PLAN 1, RATIO

0 0.
0.286 0.286
0 0
0.01 8Q MI
*hk
SUBA
= 2.80

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
{CFS)
0. 0 0.
{INCHES) 0.199 0.199 0.199
{AC-FT) 0. 0 0.
CUMULATIVE AREA = 0.01 SQ MI
* ok ok * ko ok k
DIVERSION HYDROGRAPH PERCA
FOR PLAN 1, RATIO = 3.50
MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
{CFS)
0. 0. 0.
(INCHES) 0.238 0.350 0.350
(AC-FT) 0. 4 0.
CUMULATIVE AREA = 0.01 SQ MI
*x* * kK *kk
HYDROGRAPH AT STATION SUBA
FOR PLAN 1, RATIO = 3.50
MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(CFS)
1. 0. 0.
{INCHES) 0.412 0.412 0.412
(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
ko * ok k * ok k
DIVERSION HYDROGRAPH PERCA
FOR PLAN 1, RATIO = 4.50

MAXIMUM AVERAGE FLOW

§-HR 24-HR 72-HR
(CFB)
0. o. 0.
(INCHES) 0.255 0.429 0.429
{AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
kK * ok k%
HYDROGRAPH AT STATION SUBA
FOR PLAN 1, RATIO = 4.50

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CFS)
2. 0. o.
(INCHES} 1.087 1.087 1.087
(AC-FT) 1. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
ok * %k *k ok
DIVERSION HYDROGRAPH PERCA
FOR PLAN 1, RATIO = 5.10

MAXIMUM AVERAGE FLOW

0.286

29.90-HR

0.189
0.

29.80-HR

0.350

29.90-HR

29.30-HR

0.429
0.

29.80-HR
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+ (CFS)

PEAK FLOW

+ {CFS)

PEAK FLOW

+ (CFS)

PEAK FLOW

+ (CFS)

PEAK FLOW

+ (CFS)

PERK FLOW
+ (CF8)

+ 85.

Akk kkk dkk

(HR)

11.00

TIME
(HR)

12.40

TIME
(HR)

10.50

TIME
(HR)

12.30

TIME

(HR)

TIME
(HR)

12.10

dkk Ak*

6-HR 24-HR 72-HR
(CFS)
0. 0. 0.
(INCHES) 0.258 0.475 0.475
(AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
ok ok k *kk
HYDROGRAPH AT STATION SUBA

FOR PLAN 1, RATIO = 5.10

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CFS)
2. 1. 0.
(INCHES) 1.548 1.550 1.550
(AC-FT) 1. 1. 1.
CUMULATIVE AREA = 0.01 5Q MI
* %k *kk * %k

DIVERSION HYDROGRAFPH PERCA
FOR PLAN 1, RATIO = 6.00

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CFS)
0. 0. 0.
(INCHES) 0.258 0.537 0.537
{AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
ok k ke * ok
HYDROGRAPH AT STATION SUBA

FOR PLAN 1, RATIO = &.00

MAXIMUM AVERAGE FLOW

§-HR 24-HR 72-HR
(CFS)
3. 1. 1.
{INCHES) 2.252 2.268 2.268
(AC-FT) 2. 2. 2.
CUMULATIVE AREA = 0.01 5Q MI
ko ok ke *kk

DIVERSION HYDROGRAPH PERCA
FOR PLAN 1, RATIO = 3.00

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HBR
{CFS)
0. 0. 0.
(INCHES) 0.259% 0.669 0.669
{AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
* ok ke * ok
HYDROGRAPH AT STATION SUBA

FOR PLAN 1, RATIO = 9.00

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CFS)
7. 2. 1.
(INCHES) 4.604 4.865 4.865
(AC-FT) 3. 3. 3.
CUMULATIVE AREA = 6.01 SQ MI

Hhkk kAR kkk kkd kokdk kkk kkk kkdk kkk Rkk ok Kk kA KKE kkE

238.80-HR

0.
0.475
0.

*wk

29.90-HR

1.550
1.

29.890-HR

29.90-HR

2.268

*k

29.80-HR

0.669
0.

29.30-HR

4.865
3.

dhkk kkEk kkk kAk kkk Akk Kkk Akk kR kkh kkE ok

*kk
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+

*

+

+

+

kdkk Ak ko k ke kek

*

*

159 KK * ROUTA * ROUTING IN ABOVE GROUND STORAGE SYSTEM FOR COMB-3
* *
RIS 22222l
OUTLET STRUCTURE DATA:
P R R R R e R e e e e R s S S EEeaaRs s
* WEIR LENGTH = 1.0' WEIR OVERFLOW AT EL.: 353.3 *
* 3.50-INCH DIAMETER CPv ORIFICE AT EL. 351.5 *
Ll R AR R AR R R T R e e s e S S A e a
HYDROGRAFH ROUTING DATA
167 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 350.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
168 SV STORAGE 0.0 0.1 0.2 0.5 0.8 1.4 1.5 1.5
169 SE ELEVATION 350.00 350.50 351.50 353.00 355.00 357.00 358.25 358.00
170 SQ DISCHARGE 0. 0. o. 1. 8. 16. 24, 31. 38,
171 SE ELEVATION 351.90 351.80 353.30 353.50 355.00 356.00 357.00 358.00 358.20
* ok
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 0.09 0.19 0.26 0.45 0.50 0.54 0.79 1.08 1.38
OUTFLOW 0.00 0.00 0.00 0.10 0.35 0.42 0.71 8.47 15.51 23.88
ELEVATION 350.00 350.50 351.50 351.90 353,00 353.30 353.50 355.00 356.00 357.00
STORAGE 1.50 1.53 1.54 1.54
OUTFLOW 31.39 37.94 35.23 48.30
ELEVATION 358.00 358.20 358.25 358.60
*++% WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 31. TO 48.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE {(USE A LONGER REACH.)
LAl * Kok * ok * ok ¥k ok
HYDROGRAPH AT STATION ROUTA
FOR PLAN 1, RATIO = 2.80
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(CFS) {HR)
{CF8)
0. 0.10 0. 0. 0. 0.
(INCHES) 0.000 0.000 0.000 0.000
{AC-FT) 0. 0. 0. 0.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 29.90-HR
{AC-FT) {HR)
0. 14.40 0. 0. 0. 0. .
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 28.90-HR
(FEET) (HR}
351.04 16,10 351.04 350.75 350.61 350.61
CUMULATIVE AREA = 0.01 SQ MI
* ok ke , ko * Wk * ok
HYDROGRAPH AT STATION ROUTA
FOR PLAN 1, RATIO = 3.50
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(CFS) (HR)
{CF8)
0. 14.40 0. o. o. 0.
(INCHES) , 0.070 0.127 0.127 0.127
(AC-FT) 0. 0. 0. 0.

PEAK STORAGE TIME

{AC-FT)

0.

(HR)
14.30

PEAK STAGE TIME

(FEET)

351.95

(HR})
14.70

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 29.90-HR

0. 0. 0. 0.

MAXIMUM AVERAGE STAGE
6-HR 24 -HR 72-HR 298.90~-HER

351.89 351.28 351.03 351.03

48.

358.60
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kK
PEAK FLOW
+ (CFS)
+ 1.

PEAK STORAGE

+ (AC~FT)
1.

PEAK STAGE
+  (FEET)
353.61
* ko

PEAK FLOW

+ (CFS)

+ 4.

PERK STORAGE

+ {AC-FT)
1.

PEAK STAGE
+ (FEET)
354.13
ko

PEAK FLOW

+ (CFS)

+ 9.

PERK STORAGE

+ (RC-FT)
1.

PEAK STAGE
+ {FEET)
355.10
* okt

PEAK FLOW
+ (CFS)
+ 27

HYDROGRAPE AT STATION ROUTA
FOR PLAN 1, RATIO

TIME

{HR)
(CFS)

13.60
(INCHES)
(AC-FT)

TIME

{ER)
13.60

TIME

(HR)
13.60

6-HR

353.35

CUMULATIVE AREA =

= 4,50

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
0.721 0.721
1. 1.

MAXIMUM AVERAGE STORAGE

24-HR 72-HR

0. 0.

MAXIMIM AVERAGE STAGE

24-BR 72-HR
351.98 351.59
0.01 S5Q MI
L2233

HYDROGRAPH AT STATION ROUTA
FOR PLAN 1, RATIO

TIME

(CFS)

12.80
{INCHES)
(AC-FT)

TIME

(HR)
12.80

TIME

(HR})
12.80

6-HR
0.888
1.

6~HR

6-HR

353.54

CUMULATIVE AREA =

= 5.10

MAXIMUM AVERAGE FLOW

24-HR 72~HR
0. 0

1.178 1.178
1 1.

MAXIMUM AVERAGE STORAGE
24-HR 72~HR

a. 0.

MAXIMUM AVERAGE STAGE

24-HR 72-HR
352.06 351.65
0.01 SQ MI
ok ok

HYDROGRAPH AT STATION ROUTA
FOR PLAN 1, RATIO = 6.00

TIME

{HR)
(CFS)

12.60
(INCHES)
{AC-FT}

TIME

(HR)
12.60

TIME

(HR)
12.60

6-HR

.2,
1.580
1.

6-HR

6-HR

353.76

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
1. 1.
1.880 1.830
1. 1.

MAXIMUM AVERAGE STORAGE
24-HR 72-HR

[ 0.

MAXIMUM AVERAGE STAGE

24-HR 72-HR
352.16 351.73
0.01 SQ MT
£33

HYDROGRAPH AT STATION ROUTA
FOR PLAN 1, RATIO = 9.00

TIME

(HR)
(CFS)

12.40
(INCHES)
{AC-FT)

MAXIMUM AVERAGE FLOW

24-HR 72-HR
2. L.

4.448 4.448
3 3

28.90~-HR

o.
0.721
1.

29.90-HR
o.

29.30-HR

351.59

29.90~HR
1.178
29.80~HR

0.

29.90-HR

351.65

29.90-HR

1.
1.890
1.

29.90-HR
a.

29.90-HR

351.73

29.30-HR

1.
4.448
3.
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PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

6-HR 24-HR 72-HR 29.90-HR
+ (AC-FT) (HR)
1. 12.40 1. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
: 6-HR 24-HR 72-HR 29.90-HR
+ {FEET) (HR)
357.44 12.40 354.35 352.51 352.02 352.02
CUMULATIVE ARFA = 0.01 SQ MI

Fhd kkk kkk hkk Kkk kWk kkk kkk kkd kkk khd kkh kkk Akk Rk khEk kkk kkk dkk Ak K KFk Rk kkk kkk ek k kkk kkk kkk bk kkk ko hkk kk

dkd ok ok ok R kok kK

* *
172 KK * SITE-3 * SOUTHEASTERLY UNIMPROVED SITE RUNOFF TOWARD PT.3
* *

L e

B L L L R e e R T
* DRAINAGE AREA = 0.16 AC = 0.0003 SQ. MI. CN=70 *
* TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (SCS LAG) = 0.100 *

B R R L R R R Ty g
SUBBASIN RUNOFF DATA

179 BA SUBBASIN CHARACTERISTICS
TARER 0.00 SUBBASIN AREA

PRECIPITATION DATA

35 PB STORM 1.00 BASIN TOTAL PRECIPITATION

37 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 a.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.01 0.00 0.01 0.00 0.0 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.0 0.01 0.0%L 0.02 0.03 0.05
0.08 0.08 0.05 0.03 0.02 0.01 0.0%L 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.0% 0.00 0.0 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 ¢G.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
a.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

180 LS 5CS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 70.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

181 UD SCS DIMENSIONLESS UNITGRAPH

TLAG 0.10 LAG
*kk

UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES

1. 1. 0. 0. o. 0 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = 0.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR}
{CFS)
+ 0. 0.10 0. 0. 0. 0.
(INCHES) 0.000 0.000 0.000 0.000
(AC-¥T) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 5Q MI
gk ke ok kR * ok w *kok

HYDROGRAPH AT STATION SITE-3
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FOR PLAN 1, RATIO

TOTAL RAINFALL = 2.80, TOTAL LOSS =
PEAK FLOW TIME )
6-HR
+ {CFS) (HR)
{CFS)

+ 0. 12.30 0.
{INCHES) 0.431

(AC-FT) 0.

CUMULATIVE AREA =

= 2,80
2.27, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72~ER
0. G.
0.532 0.532
0. 0.
0.00 SQ MI

HYDROGRAPH AT STATION SITE-3

FOR PLAN 1, RATIO

TOTAL RAINFALL = 3.50, TOTAL LOSS =
PERK FLOW TIME
6-HR
+ (CF8) {HR)
(CFS)
+ 0. 12.30 0.
{INCHES) 0.762
(AC-FT) 0.

CUMULATIVE AREA =

= 3.50

2.58, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0 a.
0.821 0.921
0 0.
0.00 SQ MI

HYDROGRAPH AT STATION SITE-3

FOR PLAN 1, RATIO

TOTAL RAINFALL = 4.50, TOTAL LOSS =
PEAK FLOW TIME
6-HR
+ (CFS) (HR)
{CF8)
+ 0. 12.30 0.
{INCHES) 1.310
(AC-FT) 0.

CUMULATIVE AREA =

= 4.50

2.93, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. o.
1.573 1.573
0 0.
0.00 SQ MI

HYDROGRAPH AT STATION SITE-3

FOR PLAN 1, RATIO

TOTAL RAINFALL = 5.10, TOTAL LOSS =
PEAK FLOW TIME
6-HR
+ (CFS) (HR)
(CFS)
+ 0. 12.30 0.
{INCHES) 1.669
(AC-FT) 0.

CUMULATIVE AREA =

= 5.10

3.10, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
2.005 2.005
0. 0.
0.00 SQ MI

HYDROGRAPH AT STATION SITE-3

FOR PLAN 1, RATIO

TOTAL RAINFALL = 6.00, TOTAL LOSS =
PEAK FLOW TIME
’ 6-HR
+ (CFS) (HR)
(CFB)
+ 0. 12.30 0.
{INCHES) 2.236
(AC-FT) 0.

CUMULATIVE ARER =

= 6.00
3.31, TOTAL EXCESS

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
2.692 2.692
0. 0.
0.00 5Q MI
ek

HYDROGRAPH AT STATION SITE-3

FOR PLAN 1, RATIO

TOTAL RAINFALL = 89.00, TOTAL LOSS =

PEAK FLOW TIME

= 9.00

3.79, TOTAL EXCESS

MAXIMUM AVERAGE FLOW

0.53

28.30-HR

0.532

0.92

28.90~-HR

0.921
0.

1.57

29.80~HR

1.573
0.

2,00
28.90-HR

0.
2.005
o.

2.63

29.90-HR

5.21
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(CFS)

+ 1.

kkdk kkk kkk

182 KX

183 HC

PEAK FLOW

+ (CFS)

PEAK FLOW

+ (CFS)

PEAK FLOW

+ (CFS)

PEAK FLOW

+ (CFS)

6-HR
(HR)
{CF8)
2.20 0.
{INCHES) 4.282
{AC-FT} 0.

CUMULATIVE ARER =

24-HR
0 0.
5.208 5.209
0 0.
0.00 SQ MI

Fhkk kkk kkh hhEk kkk kkdk kkk Kkh kkdk kkk RER KRk kkk Rk R kkd kkk kkk kkk KKE AAE kkE kkdk kkk kkk kkk kkd kak kkk

hkkkkdkkkhkhokE ok
* *
* PT.B *
* *
kkkk bRk k ok h kR

HYDROGRAPH COMBINATION

ICOMP
*okk
gk * ok ek
HYDROGRAPH AT STATION PT.B
FOR PLAN 1, RATIO = 2.80
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR)
(CFS)
12.30 0. 0. 0.
(INCHES) 0.010 0.012 0.012
{AC~FT) 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
* ok ke *kk *xk
HYDROGRAPH AT STATION PT.B
FOR PLAN 1, RATIO = 3.50
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
{HR)
(CFS)
12.30 . 0. 0.
(INCHES) 0.079 0.145 0.145
{AC-FT) 0. 0 0.
CUMULATIVE AREA = 0.01 SQ MI
%k b ko *kk
HYDROGRAPH AT STATION PT.B
FOR PLAN 1, RATIO = 4.50
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR ‘72-HR
(HR)
{CFS)
13.60 1. 0. 0.
(INCHES) 0.456 0.739 0.739
(AC-FT) 0. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
*w ok * %k * ok
HYDROGRAPH AT STATION PT.B
FOR PLAN 1, RATIO = 5.10
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR}
(CF8)
12.80 1. 0 o.
{INCHES) 0.895 1.196 1.196
(AC-FT) 1. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
ek e ' * ke *kk
HYDROGRAPH AT STATION PT.B
FOR PLAN 1, RATIO = 6.00

ADD ROUTE3 AND SITE-3 HYDROGRAPHS

2 NUMBER OF HYDROGRAPHS TO COMBINE

29.90-HR

0.
0.012

29.90-HR

0.145

29.90-HR

29.90-HR

0.
1.196

dkk ok
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 29.90-HR
+  (CFS) (HR) i
(CFs)
+ 9. 12.60 2. 1. 1. 1.
(INCEES) 1.586 1.908 1.908 1.908
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.01 SQ MI
ek dedkk s, kk * ok ok * %k k
HYDROGRAPH AT STATION PT.B
FOR PLAN 1, RATIO = 9.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24 -HR 72-HR 29.90-HR
+ {CFS) {HR}
(CFS)
+ 28. 12.40 6. 2. 1. 1.
(INCHES) 4.028 4.464 4.464 4.464
(AC-FT) 3. 3. 3. 3.
CUMULATIVE AREA = 0.01 SQ MI

i
khk kkk kdkk kkk kkd kkk kkd Rk REd KA R kkd Rkk kkh khk Fhk Fhkk kkd kkR kKT kkdk kkk Akk kkdk kkd Rk k kwkk kkk kkk Akk kkk ok EX kkE dkw

Wk ek ok ke ko

* *
184 KK * OFF-1 * OFFSITE SOUTHEASTERLY RUNOFF TOWARD PT.3
* *

dekekod ok ok ok ok ke
B R R L e e L e e et it e

* DRAINAGE AREA = 7.85 AC = 0.0123 SQ. MI. CN=93 *
* TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (SCS LAG) = 0.100 *

P R R LA R d R R
SUBBASIN RUNOFF DATA

191 BA SUBBASIN CHARACTERISTICS
TAREA 0.01 SUBBASIN AREA

PRECIPITATION DATA

35 PB STORM 1.00 BASIN TOTAL PRECIPITATION
37 PT INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0G.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 a.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00
. 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01 0.00 0.01 . 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.05
! 0.08 0.08 0.05 0.03 0.02 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.00
0.00 0.00 0.00 0.00 ¢.00 6.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0.00 g.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 c.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00
192 LS SCS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNER $3.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS ARER
183 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 0.10 LAG

UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES
30. 33. 1. 4. 1. 0. 0.

TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS = - 0.00
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 29.90-HR
+ {cFS) (HR)
{CF5)
+ 0. 0.10 0. 0. 0. 0.
{INCHES) 0.000 0.000 0.000 0.000
{AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
*ok ok * ok k *kk * ko ¥k
HYDROGRAPH AT STATION OFF-1
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.53, TOTAL EXCESS = 1.27
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+  (CFS) (HR)
(CF8)
+ 10. 12.30 1. 0. 0. 0.
(INCHES) 1.078 1.269 1.269 1.269
{AC-FT) 1. 1. 1. 1.
CUMULATIVE ARER = 0.01 5Q MI
* ok k * kok ke ¥k * kR
HYDROGRAPH AT STATION OFF-1
FOR PLAN 1, RATIO = 3.50
TOTAL RAINFALL = 3.50, TOTAL LOSS = 1.58, TOTAL EXCESS = 1.92
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+  (CFS) (HR)
(CFS)
+ 15. 12.30 2. 1. 1. 1.
(INCHES) 1.659 1.921 1.921 1.921
{AC~FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.01 5Q MI
ke * * Kk * ko ek ke
HYDROGRAPH AT STATION OFF-1
FOR PLAN 1, RATIO = 4.50
TOTAL RAINFALL = 4.50, TOTAL LOSS = 1.62, TOTAL EXCESS = 2.88
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
' 6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR)
(CFS)
+ 23. 12.20 3. 1. 1. 1.
(INCHES) 2.484 2.881 2.881 2.881
{(AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = 0.01 SQ MI
* ok k *kk * k% * %k * ok k
HYDROGRAPH AT STATION OFF-1
FOR PLAN 1, RATIO = 5.10
TOTAL RAINFALL = 5.10, TOTAL LOSS = 1.64, TOTAL EXCESS = 3.46
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) {HR)
{CFS)
% 27. 12.20 . 4. 1. 1. 1.
{INCHES) 2.876 3.464 3.464 3.464
{(AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = 0.01 SQ MI
* ok ok LAl LEE D *okok
HYDROGRAPH AT STATION OFF-1
FOR PLAN 1, RATIO = 6.00
TOTAL RAINFALL = 6.00, TOTAL LOSS = 1.65, TOTAL EXCESS = 4.35
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) {HR)

(CFS)
+ 33. 12.20 5. 1. 1. L.



TOTAL RAINFALL =

PEAK FLOW
+ (CFS)
+ 52.

Tdk kkk kkk

184 KK

195 HC

PEAK FLOW

+ {CFS)

PEAK FLOW
+ {CF8)

+ 5.

PEAK FLOW
+ (CFS)

+ 23.

PEAK FLOW

(INCHES) 3.691 4.346 4.346 4.346
(AC-FT) 2. 3. 3. 3.
CUMULATIVE AREA = 0.01 SQ MI
* ko etk * kK ke k
HYDROGRAPH AT STATION OFF-1
FOR PLAN 1, RATIO = 9.00
9.00, TOTAL LOSS = 1.69, TOTAL EXCESS = 7.31
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
(HR)
{CFS}
12.20 B. 2. 2. 2.
(INCHES) 5.979 7.312 7.312 7.312
(AC-FT) 4. 5. 5. 5.
CUMULATIVE AREA = 0.01 SQ MI

ek kkk hhkk Ak kkk kkk kkk ok RkR Kk R Ark kkdk kkk kkdk kAk Fkk kkk kkk kkk kkk kkk khkdk khk Kdkd kkk kdk dkdk

Kok ok ke kk ok koh ok

* *
* PT.3 * ADD PT.B AND OFF-1 HYDROGRAPHS
* -
ok ok ok ok kR Rk ok ok

HYDROGRAPH COMBINATION

ICOoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

*kk

*kok - *hw 223 *kk
HYDROGRAPH AT STATION PT.3
FOR PLAN 1, RATIO = 2.80

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 25.90-HR
{HR)
(CFS)
12.30 1. . 0. .
(INCHES) 0.517 0.609 0.609 0.609
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.03 SQ MI
*k ok *kk *kk ek
HYDROGRAPH AT STATION PT.3
' FOR PLAN 1, RATIO = 3.50
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 25.90-HR
(HR)
(CFS)
12.30 2. 1. L. 1.
(INCHES) 0.828 0.988 0.988 0.988
{AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.03 5Q MI
* ok k *hk * ok k * ok k
HYDROGRAPH AT STATION PT.3
FOR PLAN 1, RATIO = 4.50
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
{HR}
(CFS)
12.20 4. 1. 1. 1.
(INCHES) 1.401 1.756 1.756 1.756
(AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = 0.03 SQ MI
* ko * kK * Rk * ok ke
HYDROGRAPH AT STATION PT.3
FOR PLAN 1, RATIO = 5.10
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29,90-HR

dkok hokdk

*hk
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+

4+

dkk kkk kwk

+

+

(CFS)

27.

PEAK FLOW
(CFS)

34.

PEAK FLOW
(CFS)

72.

196 KK

197 RT

PEAK FLOW
(CF8)

10.

*k

PEAK FLOW
(CFS)

is.

(HR)

12.20

TIME

(HR)

12.20

TIME
(HR)

12.30

dhk kkk kkk kkh KEk khk Kk

(CFS)
5. 2. 1.
(INCHES) 1.857 2.273 2.273
(AC-FT) 3. 3. 3.
CUMULATIVE AREA = 0.03 SQ MI
* ok k ke * %k
HYDROGRAPH AT STATION PT.3

FOR PLAN 1, RATIO = 6.00

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CFs)
7. 2. 2.
{INCHES) 2.551 3.066 3.066
{AC-FT) 4. 4. 4.
CUMULATIVE AREA = 0.03 SQ MI
&k k * ko * ok
HYDROGRAPH AT STATION PT.3

FOR PLAN 1, RATIO = 9.00

(CFS)

(INCHES)
(AC-FT)

14,
4.869
7.

CUMULATIVE AREA =

Aok kR ek ke ek

*

*

* LaG-3  *

*

*

dhhk kR ok ko kA

LAG PT.2

HYDROGRAPH ROUTING DATA

MAXIMUM AVERAGE FLOW

24-HR 72-HR
4. 3.
5.817 5.817
8. 8.
0.03 SQ MI

COMBINED HYDROGRAPH TO PT.4

TATUM OR STRADDLE-STAGGER ROUTING

TIME

(HR)

12.40

TIME
(HR)

12.40

NSTPS
NSTDL
LAG

o
o
1

NUMBER OF TATUM STEPS

1,
2.273
3.
*hk
29.90-HR
2.
3.066
4.
*kk
29.90-HR
3.
5.817

8.

Fhkk kkk kkdk kkd hkk kdk kkk hkk khk kR kkk kdk kkk AXE KAk kkd khkk kkk kdkk Fkd kkk kkk hkk

NUMBER OF ORDINATES TO BE AVERAGED
NUMBER OF INTERVALS TO LAG HYDROGRAPH

hw

HYDROGRAPH AT STATION LAG-3
FOR PLAN 1, RATIO = 2.80

{CFS)

(INCHES)
(AC-FT)

6-HR

1.
0.517
1.

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW

24 -HR 72-HR
0. 0.
0.609 0.608
1. 1.
0.03 8Q MI

HYDROGRAPH AT STATION LAG-3

FOR PLAN 1,
6-HR

(CFS)
2.
{INCHES) 0.828
(AC-FT) 1.

CUMULATIVE AREA =

RATIO = 3A50x

MAXTIMUM AVERAGE FLOW

24-HR 72-HR
L. 1.
0.988 0.988
1. L.
0.03 SQ MI

29.80-HR
[
0.609
1.

de
29.90-HR
1.
0.988
1.
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PEARK FLOW
+ (CF8)
+ 23.
* ok ke
PEAK FLOW
+ {CF8}
+ 27
* Kk k
PEAK FLOW
+ (CFS)
+ 34
*kk
FPEAXK FLOW
+ {CFs)
+ 72.

Wkk kkk kkk khk kkd kkk kkk kkdk RkE khk kkk kkk kkd khk hkk hkok khk kdkk kkdk hkdk kAT Rk Kk kkh kA kkk Ak ko ke hEk hkk

TIME
(HR)

12.30

TIME
{HR)

12.30

TIME
(HR)

12.30

TIME
(HR)

12.40

HYDROGRAPH AT STATION
FOR PLAN 1, RATIO =

6-HR
(CFS)
4.
(INCHES) 1.401
(AC-FT) 2.
CUMULATIVE AREA = 0.

LAG-3
4.50

MRAXIMUM AVERAGE FLOW

HYDROGRAPH AT STATION
FOR PLAN 1, RATIO =

6-HR
(CFS)
5.
{INCHES} 1.857
{AC-FT} 3.
CUMULATIVE AREA = 0.
ok R

24-HR

1.
1.756
2.

03 S50 MI

LAG-3
5.10

72-HR
1.

1.756
2.

MAXIMUM AVERAGE FLOW

HBYDROGRAPH AT STATION
FOR PLAN 1, RATIO =

6-HR
(CFS)
7.
(INCHES) 2.551
{AC-FT) 4.
CUMULATIVE AREA = 0.

24-HR

2.
2.272
3.

03.5Q MI

LAG-3
6.00

72-HR
1.

2.272
3.

MAXIMUM AVERAGE FLOW

HYDROGRAPH AT STATION
FOR PLAN 1, RATIO =

6-HR
{CFS)
14.
(INCHES) 4.869
(AC-FT) 7.
CUMULATIVE AREA = 0.

Fhkk ok k kN kA

*
198 KK *

*

*

SITE-5 *

*

FEEERERKTRIANKTA

205 BA

35 PB

37 PI

B R R A R R R g e R s e R e d ]
* DRAINAGE AREA = 3.77 AC = 0.0059 SQ. MI.
* TIME OF CONCENTRATION =

B S R L R R L R R R R R A a e s St

SUBBASIN RUNOFF DATA

24-HR

2.
3.065
4.

03 8Q MI

LAG-3
8.00

72-HR
2.

3.065
4.

MAXIMUM AVERAGE FLOW

SUBBASIN CHARACTERISTICS
0.01 SUBBASIN AREA

TARER

PRECIPITATION DATA

STORM

1.00 BASIN TOTAL PRECIPITATION

24-HR

03 5Q MT

INCREMENTAL PRECIPITATION PATTERN

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

10 MIN

72-HR
3.
5.816
8,

28.80-HR
1.
1.756
2.
dkw
29.90-HR
1.
2.272
3.
*Ek
29.90-HR
2.
3.065
4.
*kk
29.30-HR
3.
5.816
8.

NORTHEASTERLY UNDEVELOPED SITE RUNOFF TOWARD PT.4

CN=73

0.167 HR x 0.6 (SCS LAG)

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00

0.100

0.00
0.00
0.00
0.00
0.00
0.00

Fkk khE ok
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0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 .0.00
0.00 0.01 0.00 0.01 0.00
0.01 0.01 0.01 0.01 0.01
0.08 0.08 0.05 0.03 0.02
0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 ©.00 0.00
0.00 0.00 0.00 0.00 0.00
' 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
206 LS SCS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 73.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
207 UD §CS DIMENSIONLESS UNITGRAPH
' TLAG 0.10 LAG
* ok ke
14, 16. 5. 2. 1.
TOTAL RAINFALL = 1.00, TOTAL LOSS = 1.00, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+  (CFS) (HR)
(CFS)
+ 0. 0.10 0. 0. 0.
{INCHES) 0.000 0.000 0.000
{AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
* %k & ok k * ok * ko
HYDROGRAPH AT STATION  SITE-5
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL LOSS = 2.21, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72~HR
+ {CFS) {HR)
(CF8)
+ 2. 12.30 0. 0. 0.
(INCHES) 0.478 0.589 0.589
{AC-FT) 0. 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
*kx ok * kR *kok
HYDROGRAPH AT STATION  SITE-5

UNIT HYDROGRAPH

7 END-OF-PERIOD ORDINATES

FOR PLAN 1, RATIO = 3.50

TOTAL RAINFALL = 3.50, TOTAL LOSS =

2.49, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CFS) {HR)
{CF8)
+ 3. 12.30 1. 0. 0
(INCHES) 0.837 1.008 1.008
(AC-FT) o. 0. 0
CUMULATIVE ARER = 0.01 SQ MI
* ok k *kk *kk *k Kk
HYDROGRAPH AT STATION  SITE-S
FOR PLAN 1, RATIO = 4.50
TOTAL RAINFALL = 4.50, TOTAL LOSS = 2.80, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CF8) (HR}
(CFS)
+ 6. 12.30 i, . 0.
{INCHES) 1.422 1.702 1.702

0.
0.00
29.80~-HR
0.
0.000
0.
ok
0.59
29.90~HR
0.
0.589
o.
*ax
1.01
29.90-HR
0.
1.008
[
* ok
1.70
29.90-HR
0.
1.702

0.00
0.00
0.00
0.00
0.0L
0.01
0.01
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.01
0.03
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.01
0.05
0.01
0.00
0.00
0.01
0.00
0.00
0.00
8.00
0.00
0.00
0.00
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HYDROGRAPH AT STATION

FOR PLAN 1, RAT

TOTAL RAINFALL = 5.10, TOTAL LOSS =

PEAK FLOW TIME
6-HR
+  (CFS) (HR)
(CFS)
+ 7. 12.30 1.
{INCHES) 1.800
(AC-FT) 1.
CUMULATIVE AREA =
ok *k ok * ko
HYDROGRAPH AT STA'
FOR PLAN 1, RAT.
TOTAL RAINFALL = 6.00, TOTAL LOSS =
PEAK FLOW TIME
} 6-HR
+  (CFS) (HR)
{CF8)
+ 10. 12.30 2.
{INCHES) 2.395
{AC-FT} 1.
CUMULATIVE AREA =
* ko *kk *kok
HYDROGRAPH AT STA'
FOR PLAN 1, RAT
TOTAL RAINFALL = 9.00, TOTAL LOSS =
PEAK FLOW TIME
6-HR
+ (CF8) (HR)
(CFS)
+ 19. 12.20 3.
{INCHES) 4.501
(AC-FT) 1.

CUMULATIVE AREA =

Tk khok kkk kkk Wk bk kkk kkk kkk kkk Kk

ok k ok k kAR kAN

* *

208 KK * OFF-2 * OFFSITE EAS
* *
ek ke ok ke ok ke ok ok kR

1. L.
0.01 SQ MI
[223
SITE-5
10 = 5.10

2.94, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
2.156 2.156
1. 1.
0.01 SQ ML

TION SITE-5
10 = 6.00

3.13, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
2.874 2.874
1. kN
0.01 SQ MI
*hh

TION SITE-5
I0 = 9.00

3.53, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
1 1.
5.471 5.471
2 2.
0.01 SQ MI

d kkk kkk kkk kkk wkk khd

TERLY RUNOFF TOWARD PT.4

1.
*kk
2.16
29.930-HR
o.
2.156
1.
*hk
2.87
29.90-HR
o.
2.874
1.
E2TY
5.47
29,90-HR
1.
5.471
2.

dkk kkhk kRk kkk kkk kkk Wkk kkk Akk hkdk kkdk Ak

dkk kkE kkk kkk

I IR R R R R R R e R e T

* DRAINAGE AREA = 3.32 AC = 0.0052 SQ. MI. CN=78 *
* TIME OF CONCENTRATION = 10 MIN = 0.167 HR x 0.6 (5CS LAG) = 0.100 *

B R A L S R R e

SUBBASIN RUNOFF DATA

215 BA SUBBASIN CHARACTERISTICS
TARER ,.0.01 SUBBASIN AREA
PRECIPITATION DATA
35 PB STORM 1.00 BASIN TOTAL PRECIPITATION
37 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 g.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00
0.00 g.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 g.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
; 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
{ ) 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01L 0.00 0.01
0.01 6.01 0.01 0.01 0.01L 0.01
0.08 0.08 0.05 0.03 0.02 0.01L
0.01 0.01 0.01 0.01 0.01 0.01
©.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 6.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
216 LS SCS LOSS RATE
STRTL 1.00 INITIAL ABSTRACTION
CRVNBR 78.00 CURVE NUMBER
RTIMP 0.00 FPERCENT IMPERVIOUS AREA
217 UD SCS DIMENSIONLESS UNITGRAPH
TLAG o.10
*okk
UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES
13. 14. 2. 1. 0.
TOTAL RAINFALL = 1.00, TOTAL LOSS 1.00, TOTAL EXCESS = 0.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
24-HR 72-HR 25.90-HR
+ (CFs) (HR)
{CFS)
+ 0. 0.10 0. 0. 0. 0.
(INCHES) 0.000 0.000 0.000 0.000
(AC-FT) 0. 0. c. 0.
CUMULATIVE ARED = 0.01 SQ MI
*okok *kk ek a ok k *okk
HYDROGRAPH AT STATION OFF-2
FOR PLAN 1, RATIO = 2.80
TOTAL RAINFALL = 2.80, TOTAL LOSS 2.10, TOTAL EXCESS = 0.70
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR)
{CFS)
* 2. 12.30 0. 0 . 0.
(INCHES) 0.574 0.701 0.701 0.701
(AC-FT) 0. 0 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
* ok k kW wkk * %k drdok
HYDROGRAPH AT STATION OFF-2
FOR PLAN 1, RATIO = 3.50
TOTAL RAINFALL = 3.50, TOTAL LOSS 2.33, TOTAL EXCESS = 1.17
PERK FLOW TIME MAXIMUM AVERAGE FLOW
&6-HR 24-HR 72-HR 29,90-HR
+ (crs) (HR)
{CFS)
+ 3. 12.30 1. 0. 0. 0.
{INCHES) 0.982 1.175 1.175 1.175
(AC-FT) 0. 0 0. 0.
CUMULATIVE AREA = 0.01 SQ MI
& kk ER 3 * %k ok *k ok
HYDROGRAPH AT STATION OFF-2
FOR PLAN 1, RATIO = 4.50
TOTAL RAINFALL = 4.50, TOTAL LOSS 2.56, TOTAL EXCESS 1.94
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) (HR)
(CFS)
+ 6. 12.30 1. 0. 0. 0.
{INCHES) 1.630 1.938 1.938 1.938
(AC-FT) 0. 1. L. 1.

CUMULATIVE AREA =

0.01 SQ MI

0.00

0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.01
0.03
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
¢.00
0.00

0.00
0.01
0.05
0.01
0.00
G.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00



ok

TOTAL RAINFALL =

PEAK FLOW
+ {CF5)
+ 7.

TOTAL RAINFALL =

PEAK FLOW
+ {CFS)
+ 10.

TOTAL RAINFALL =

PEAK FLOW
+ (CFS)
+ 18.

HYDROGRAPH AT STATION

FOR PLAN 1, RATIO

5.10, TOTAL LOSS =

TIME
6-HR
(HR)
(CF8)
12.30 1.
(INCHES) 2.040
{(AC-FT) 1.

CUMULATIVE AREA =

HYDROGRAPH AT STATION

FOR PLAN 1, RATIO
6.00, TOTAL LOSS =
TIME
6-HR
(HR)
(CF8)
12.20 1.
(INCHES) 2.678
{AC-FT} 1.

CUMULATIVE AREA =

HYDROGRAPH AT STATION
FOR PLAN 1, RATIO

8.00, TOTAL LOSS =

TIME
6-HR
(HR}
(CF8)
12.20 3.
(INCHES) 4.869
(AC-FT) 1.

CUMULATIVE AREA =

OFF-2
= 5.10
2.67, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
[ 0.
2.4239 2.428
1. 1.
0.01 SQ MI
wrk
OFF-2
= 6.00
2.80, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
0. 0.
3.197 3.187
1. 1.

0.01 8Q MI

*kk
OFF-2
= 9.00

3.08, TOTAL EXCESS =

MAXTMUM AVERAGE FLOW

24-HR 72-HR
1. 1.
5.815 5.918
2. 2.
0.01 SQ MI

2.43
29.90-HR
a.
2,429
1.
>k
3.20
29.90-HR
0.
3.197
1.
L2213
5.91
29.90-HR
1.
5.915
2,

dkok kkk kkk ko khk Rk KAk kkk Fhk hkk kokdk kkk hkk kkk Rk KkE kwk kdk Rk kkk kkk kkk kkk kkk Rk

kdekkhhhhkkkdhn
* -

218 KK * PT.&4 = ADD LAG-3, SITE-5 AND OFF-2 HYDROGRABHS
* * .

FEkdokd ok k Rk kA Ak

219 HC HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
.
* ok k o, e * %k *kk ok
HYDROGRAPH AT STATION PT.4
FOR PLAN 1, RATIO = 2.80
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.90-HR
+ (CFS) {HR)
{CFS)
+ 13. 12.40 2. 1. 0. 0.
(INCHES) 0.519 0.618 0.619 0.619
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 0.04 SQ MI
ek * ke * ok ke * ok k ok
HYDROGRAFPH AT STATION PT.4
FOR PLAN 1, RATIO = 3.50
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 25.90-HR

ok ok kkdk kkk REh kR ok Kk kkk
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+ (CFS)

+ 22.
* Ak
PEAK FLOW
+ (CF5)
+ 34.
Y * %k
PEAK FLOW
+ (CFB)
+ 42
-
PEAK FLOW
+ {CFS)
+ 53.
* ok
PEAK FLOW
+ {CFS)
+ 103.
1
OPERATION

HYDROGRAFH AT

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

(HR)

12.30

TIME

(HR)

12.30

TIME

(HR)

12.30

TIME

(HR})

12.30

TIME

(HR)

12.30

{CFS)

{INCHES)
{AC-FT)

3.
0.851
2.

CUMULATIVE AREA =

L.

1.018

2.

0.04 SQ MI

HYDROGRAPH AT STATION
FOR PLAN 1, RATIO = 4

(CFS)

(INCHES)
(AC-FT)

6-HR

1.436

CUMULATIVE AREA =

PT.4
.50

MAXIMUM AVERAGE FLOW

24-HR
2.
1.773
3.
0.04 SQ MI
*kk
PT.4

HYDROGRAPH AT STATION
FOR PLAN 1, RATIO = 5

{CF8)

(INCHES)
(AC~FT)

7.
1.873
4.

CUMULATIVE AREA =

.10

72-HR
1.
1.773
3.

MAXIMUM AVERAGE FLOW

24-HR
2,
2.276
4.
0.04 S0 MI
*kk
PT.4

HYDROGRAPH AT STATION
FOR PLAN 1, RATIO = €

(CFS)

(INCHES)
{AC-FT)}

10.
2.544
5.

CUMULATIVE AREA =

.00

72-HR
2.

2.276
4.

MAXIMUM AVERAGE FLOW

24-HR
3.
3.053
6.
0.04 50 MI
*Hk
PT.4

HYDROGRAPH AT STATION
FOR PLAN 1, RATIO = 3

(CFS)

(INCHES)
{AC-FT)

6-HR

19.
4.810
8.

CUMULATIVE AREA =

.00

72~-HR
2.

3.053
6.

MAXIMUM AVERAGE FLOW

24-ER

6.
5.775
1L,

0.04 5Q MI

72-HR

5.775
11.

1.
1.018
2.

*h ok
29.90-HR
1.
1.773
3.

ok k
29.90-HR
2.
2.276
4.

Thk
29.90-HR
2.
3.053
6.

* ok
29.90-HR
5.
5.775
3.

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

STATION AREA
SITELA 0.001
SITELB 0.001
SITELC 0.000

FLOWS IN CUBIC FEET PER SECOND,

AREA IN SQUARE MILES

VOLUME IN ACRE-FEET, TIME TO PEAK IN HOURS

PLAN

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW

RATIOS APPLIED TO PRECIPITATION

RATIO 1 RATIO 2 RATIO 3

2.80

0.67
12.20
0.05

3.50

1.04
12.20
0.07

0.72
12.20
0.06

4.50

1.49
12.20
0.11

1.23
12.20
0.10

RATIO 4 RATIO 5

5.10

1.74
12.20
0.13

1.54
2.20
0.12

6.00

2,11
12.20
0.17

2,02
12.20
0.16

RATIO 6
3.00

3.27
12.20
0.28

3.58
1z.20
0.29
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HYDROGRAPH AT
+ SITE-1

4 COMBINED AT
+ PT.1

HYDROGRAPH AT
+ SITE-2

HYDROGRAPH AT
+ SITE3A

HYDROGRAPH AT
+ SITE-4
'

HYDROGRAPH AT
+ SITESA

DIVERSION TO
+ PERCSA

HYDROGRAFPH AT
+ SUBSA

ROUTED TO
+ ROUT5A

3 COMBINED AT
+ PT.A

DIVERSION TO
" PERCA

HYDROGRAPH AT
+ suUBa

ROUTED TO
+ ROUTA

HYDROGRAFH AT
+ SITE-3

2 COMBINED AT
- PT.B

HYDROGRAPH AT
+ OFF-1

2 COMBINED AT
+ PT.3

0.001

0.003

0.000

0.004

0.003

0.007

0.007

0.007

0.007

0.013

0.013

0.013

0.013

** PEAK STAGES

1

TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

STAGE
TIME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

12.20 12.20
0.01 0.01
0.49 0.85

12.20 12.20
0.05 0.08
1.66 2.89

12.20 12.20
0.14 0.23
0.17 0.31

12.20 12.20
0.02 0.02
3.8 5.09

12.20 12.20
0.24 0.37
0.23 1.76

12.30 1z2.30
0.10 0.17
6.88 10.43

12.20 12.20
0.50 0.74
0.47 0.47

12.00 11.80
0.26 0.31
6.41 9.86

12.20 12.20
0.24 0.43
0.00 0.00
0.10 0.10
0.00 0.00

IN FEET *¥
361.64 363.73

16.10 16.20
3.8 6.68

12.20 12.20
0.34 0.54
0.37 0.37

iz2.00 11.90
0.20 0.25
3.54 6.31

12.20 12.20
0.14 0.29
0.00 0.11
0.10 14.40
0.00 0.08

*+ PEAK STAGES IN FEET **

1

STAGE
TIME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

FLOW
TIME
VOLUME

351.04
16.10

0.08
1z2.30
0.01

0.08
12.30
0.01

9.62
12.30
0.83

9.69
12.30
0.84

351.95
1l4.70

0.15
12.30
0.01

0.15
12.30
0.10

15.04
12.30
1.26

15.19
12.30
1.37

12.20
0.02

1.87
12.20
0.13

4.62
1z2.20
0.36

0.50
12.20
0.04

7.45
12.20
0.55

3.07
12.30
0.28

14.68
12.20
1.08

0.47
11.20
0.37

14.21
12.20
0.71

4.54
12.50
0.24

364.78
12.50

10.40
12.20
l..08

10.03
12.20

13.60

353.61
13.60

0.26
12.30
0.03

1.33
13.60
0.54

22.65
12.20
1.89

22.90
12.20
2.43

12.20
0.02

2.11
12.20
0.17

5.66
1z2.20
0.44

0.61
12.20
0.05

8.76
12.20
0.67

3.90
12.30
0.386

17.04
12.20
1.30

0.47
10.80
0.41

16.57
12.20
0.89

8.07
12.40
0.41

365.40
12.40

15.77
12.40
1.44

0.37
1L.00
0.34

15.40
12.40
1.10

3.97
12.80
0.84

354,13
12.80

0.34
12.30
0.03

4.04
12.80
0.87

26.90
12.20
2.27

27.30
12.20
3.14

12.20
0.03

2.78
12.20
0.22

7.22
12.20
0.57

0.77
1z2.20
0.06

10.66
12.20
0.83

5.18
12.20
0.48

20.47
12.20
1.62

0.47
10.30
0.46

20.00
12.20
1.15

18.71
12.30
0.68

367.29
12.30

31.87
12.30
1.99

0.37
10.50
0.38

31.60
12.30
1.61

9.14
12.60
1.34

355.10
12.60

0.46
12.30
0.04

9.30
12.60
1.38

32.99
12.20
2.85

33.67
12.20
4.23

12.20
0.04

5.03
2.20
0.41

12.36
12.20
1.02

1.30
12.20
0.11

16.70
12.20
1.40

9.85
1z.20
0.%0

31.52
12.20
2.68

0.47

0.58

31.05
12.20
2.10

32.93
12.10
1.62

367.85
12.10

55.22
12.10
3.93

0.37
8.00
0.47

54.85
12.10
3.45

27.20
12.40
3.18

357.44
12.40

0.90
12,20
0.08

27.88
12.40
3.24

52.19
12.20
4.80

71.81
12.30
8.03
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ROUTED TO

+ LAG-3 0.026 1 FLOW 9.69 15.19 22.90 27.30 33.67 7%..81
TIME 12.40 12.40 12.30 12.30 12.30 12.40
VOLUME 0.84 .37 2.43 3.14 4.23 8.03

HYDROGRAPH AT

+ SITE-5 0.006 1 FLOW 1.67 3.22 5.68 7.26 9.69 18.68
TIME 12.30 12.30 12.30 12.30 12.30 12.20
VOLUME 0.19 0.32 0.54 0.68 0.90 1.72

HYDROGRAPH AT

+ OFF-2 0.005 1 FLOW 1.82 3.41 5.84 7.34 9.71 17.98
TIME 12.30 12.30 12.30 12.30 12.20 12.20
VOLUME 0.138 0.33 0.54 0.67 0.89 1.64

3 COMBINED AT

+ PT.4 0.037 kS FLOW 12.85 21.67 34.43 41.90 52.98 103.38
TIME 12.40 12.30 12.30 12.30 12.30 12.30
VOLUME 1.22 2.01 3.50 4.48 6.02 11.40
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION ROUTSA

{PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 .....niviiinnan. . INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 358.00 366.90 368.00
STORAGE 0. 1. 1.
QUTFLOW 0. 13. 38.
RATIO MAXTMUM MAXIMUM MAXIMUM- °© MAXIMUM DURATION "TIME OF " TIME OF
oF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE
PMF W.5.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS
2.80 361.64 0.00 0. 0. 0.00 0.00 0.00
3.50 363.73 0.00 0. 0. 0.00 0.00 0.00
4.50 364.78 0.00 a. 5. 0.00 12.50 0.00
5.10 365.40 0.00 1. 8. 0.00 12.40 0.00
€.00 367.29 0.00 1. 19. 0.00 12.30 0.00
9.00 367.85 0.00 3. 33. 6.00 12.10 0.00

**%* NORMAL END OF HEC-1 *#%*




