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STORMWATER MANAGEMENT REPORT

For
526 CENTRAL AVE
CITY OF ALBANY, ALBANY COUNTY, NEW YORK

The overall Stormwater Management package consists of three reports:

The first report is the Stormwater Management Report. The Engineering report demonstrates through
calculations that the proposed management technique will operate correctly and that the practice is designed
in accordance with applicable standards.

The second report is the Stormwater Pollution Prevention Plan (SWPPP). The SWPPP details activities that
are to occur during construction of the site. The SWPPP identifies the individuals that are responsible to
prevent water quality violations and offsite degradation. The narrative report, along with the plans, show
locations for temporary measures, such as silt fence, that should be used to protect the site until the site is
stabilized. Sample weekly, monthly and quarterly reports have been included for documenting compliance
with the SPDES permit.

The third report is the Post-Construction Maintenance Plan. The Maintenance Plan identifies to the Owner
which activities can be anticipated to ensure that the stormwater management practice operated correctly.
Routine maintenance activities have been identified and typical annual operating expenses have been
presented.
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Stormwater Management Report

1.0 EXECUTIVE SUMMARY

Regan Development Corporation is proposing to construct a 5-story building located on 526 Central Ave in the
City of Albany. The project involves redeveloping of and existing vacant parcel for office, retail and apartment use.
The building is situated on tax parcel 65.37-3-56.1, 63, 47 and 54 which comprise a total of 3.37 acres. The
proposed 5-story building will be comprised of 71 apartment units, +/- 16,193 sf of office space and 4,446 sf of
general retall. The currently vacant site and the development of projects will be subject to NYSDEC SPDES
Phase || requirements for water quality and quantity as it will disturb greater than 1 acre for this project.

The proposed site improvements have been designed in accordance with the Stormwater Management Design
Manual (SWDM) published by the New York State Department of Environmental Conservation {NYSDEC) and the
City of Albany stormwater regulations. Enhanced stormwater regulations implemented in 2003 call for more
stringent design standards when dealing with stormwater runoff on sites disturbing more than 1 acre of land. The
‘new" regulations are commanly referred to as “Phase II" guidelines. The proposed improvements for the project
site meet or exceed water quantity, runoff reduction and water quality requirements as specified in the 2015
NYSDEC SWDM guidelines.

The objective of controlling water quantity is to ensure that the peak rate of runoff leaving the site does not
increase as result of site development. The proposed management strategy consists of using two types of
underground storage array systems. One underground storage array system will be used for infiltration of
stormwater. The other underground storage array system will be designed to temporary hold stormwaler runoff
and meter the stormwater at a control rate to the existing combined sewer averflow (CS0) on Central Ave, The
underground storage array systems in combination will treat water quality and guantity for the project and is
designed to hold stormwater runcff generated by new impervious areas for storms up to the 100-year event,

Water quality for the redevelopment site will be achieved by the two methods. An underground infiltration array
will recharge the stormwater runoff and pretreatment will be achieved by a hydrodynamic unit for the project. This
will be dane for approximately 60% of the redeveloped site. The remaining 40% of the site stormwater will be
treated by a hydrodynamic unit. There will be a small section of new impervious area that cannot be treated for
water quality as this is mainly because of grade, but the amount of offsite impervious area that will now be
captured and infiltrated will be offset the new area not capture and treated.

Routine maintenance is a key component in the successful operation of the stormwater management practice.
Provisions ensuring the upkeep are required and are submitted in the accompanying maintenance plan. The
Maintenance Plan, Stormwater Pollution Prevention Plan (SWPPP) and draft Notice-of-Intent (NOI) Application
have been completed for this site. The NOI is required to be submitted to NYSDEC in order to obtain a SPDES
Phase Il permit. Application to NYSDEC for coverage under the Phase |l permit occurs prior to construction
activities and after municipal site plan approvals are obtained.

The following Stormwater Management Report quantitatively assesses the pre-development and post-
development runoff conditions of the site. The report documents that the proposed improvements will meet the
minimum requirements of water quality parameters as set forth in the NYSDEC guidelines.

1.1 Methodology for Designing Storm Water Management

1. Determine contributory watershed area(s) and subsequent sub-watersheds for proposed site according to site
conditions. Design a pipe layout to convey stormwater to selected locations.

2. Evaluate pre and post development stormwater runoff conditions for various storm intensities, durations and
frequencies of cccurrences using USDA Technical Release 55 (TR-55) methadolagy.

3. Evaluate and obtain RRv as necessitated.

4, Evaluate peak runoff and storage requirements for the NYSDEC specified 1, 2, 10, 25 and 100-year storm
frequencies.

Fabruary 2018
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2.0SITE CONDITIONS
2.1 Topography
The existing topography is fairly flat for a majority of the site with slopes of approximately 2-3%. The topography

generally flows from west to east, and is collated wia catch basins along Central Ave. See Exhibit D.3 for the
existing topography.

2.2 Soils

The USDA Soil Survey was used to determine the existing solils within the project boundaries. Hydrologic soil
groups were determined to analyze runoff velumes and flow rates. Soils found within the project and adjacent
properties are as follows:

ur Urban Land H5G C
Us urban Land-Udipsamments HS5G A

See Exhibit A4 for further soil information. The information in Exhibit A 4 is depicted in Exhibit D.2, entitled "Soil
Map™ for soil delineation within the project site.

2.3 Test Pits

Contained with the plans there are multiply test pits that have been performed by Dente Engineering. The
proposed infiltration array system is situated in test pits "I1", Per Dente Engineering test pit results the test pit
went between 8 feet deep at had a starting elevation of between elevations +/- 245.0,

Based upon the test pits, the highest season high water elevation was determined to be 237.0. Per NYSDEC
SWDM there is required 3-foot separation distance between the bottom of the infiltration array and seasonal high-
water table. Thus, the proposed bottom of infiltration basin is at elevation 340 or it provides 3.0 feet of separation
minimally.

The infiltration rate within this area was determined to be 7.5 Inches/hour. Within the hydraulic model the
infiltration rate was set at 5.0 inches per hour or a 1.5 safety factor was used within the model.

February 2018
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Stormwater Management Report

3.0PRE AND POST DEVELOPMENT GRAPHICAL PEAK DISCHARGE

This section describes the stormwater analysis internal to the site, including the runoff generated within the limits
of the site. Analysis of upstream/downstream watershed to the receiving waters for this project site is not included
in the computations for this report. The peak discharge rates represented in this report demonstrate only the
expected peak flows from the delineated watersheds and do not take into account the overall watersheds. The
non-delineated Pre and Post Development upstream/downstream watersheds are considered base flow and
where the proposed site improvement will not have an effect on stormwater runoff. Therefore, the Pre and Post
Development non-delineated upstream/downstream watershed will have the exact same stormwater runaff
characteristics.

3.1 Pre-Development Area Descriptions and Discharge Points

The Pre-Development starmwater system was analyzed by reviewing the contributing watershed to the discharge
point which was identified based on the existing topography. To analyze and compare the post development
conditions, with the pre-development conditions, the watershed was divided into two sub-areas (Refer to "Pre-
Development” in Exhibit E.3).

Pre-Development Area #1 is approximately 3.72 acres, contains grass, wooded areas and impervious area
associated with Central Ave, homes along Manning's Blvd, Stewarts’ site, Credit Union site and pavement/gravel
on the site. Stormwater sheet flow in an easterly direction to catch basin on Central Ave (Discharge Point #1).
Areas of grass and impervious within the site (only) in this watershed has been assigned as "woods" per City of
Albany requirements to determine the weighted CN value (See Figure -3 entitled "Wooded Area Map" in Exhibit
E 4) The CN value has been computed ta be 76

The watershed designated as Pre-Development Area #2 is approximately 1.05 acres in size and drains to the
south to the existing closed drainage system within Abrooken School Parking lot located (Discharge Point #2).
The CN has been calculated to be B3,

3.2 Post Development Area Descriptions and Discharge Points

The following section describes the post development drainage patterns. To analyze and compare the post
development conditions, with the post development conditions, the watershed was divided into four sub-areas.
The post development watershed has been delineated based on the discharge point, and analyzed. (Refer to
"Post-Development” in Exhibit E.&).

The watershed designated as Post-Development Area #1 is approximately 1.03 acres in size and drains to the
CSO system on Central Ave (Discharge Point #1). The watershed contains mostly impervious area from mostly
offsite areas (Central Ave, Stewarts’ site, and Credit Union site) and will small amount of pavement on the site.
The CN has been calculated to be 94.

Post-Development #1A is approximately 2.35 acres and collects stormwater runoff via the closed drainage system
on the property and transported to the underground stormwater infiltration array system. The onsite closed
drainage system collects stormwater runoff from woods, grass area and impervious area on the site and from the
rear of homes along Manning's Blvd. The stormwater runoff is sent to an underground infiltration array system
and during larger storm events, excess stormwater runoff is sent to the underground stormwater detention array
system within Post Development Area #1B watershed. The CN has been calculated to be 87.

Post-Development #1B is approximately 1.21 acres and collects stormwater runoff via the closed drainage system
on the property and transported to the underground stormwaler detention array system. The onsite closed
drainage system collects stormwater runoff from impervious area on the site and from adjoining Abrooken School,
The array system discharges stormwater runoff to the CSO system on Central Ave. {Discharge Point #1), The
CM has been calculated to be 95.

Post Development Area #2 watershed is approximately 0.1 acres in size and drains to the south to the existing
closed drainage system within Abrooken School Parking lot located (Discharge Point #2). The CN has been
calculated to be 84.

February 2018
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3.3 Time of Concentration (TOC)

Times of Concentration (TOC) paths were determined for pre and post development subareas by using the
methodology described in National Resource Conservation Service's TR-55 manual. Sheet flow never exceeded
150 feet over natural terrain and 100 feet for newly disturbed areas. A Manning's n=0.40 was used for Pre and
Post development areas that sheet flowed acress wooded areas, and n=0,24 over grassed areas, Calcula’tmns for
the TOC paths can be found in Exhibit A.2 and A3,

3.4 Weighted Curve Number (CN)

Within each watershed area, cover type and hydrologic condition are compared to the Hydrologic Sail Group
classification to derive a runoff curve number. Subsequently, a weighted average, or composite runoff curve
number (CN) is determined. Runoff curve number supporting calculations for pre-development and post-
development scenarios are presented in Exhibit A2 and A 3.

3.5 Peak Discharges for Pre and Post Development Areas

Using TR-55 Graphical Method, the peak discharges for both pre and post development areas/watersheds are
shown in the following tables. Note: the peak discharges for both pre and post development were based on TOG,
runoff (Q), Weighted Curve Number (CN) and other factors. The calculations for these values are found in Exhibit
A2and A3

Table-1 Pre-Development Peak Discharge

100- ' |
1-Year 2.Year | 10-Year zf’,j:‘f' Year N -
Watershed | Peak Flow | Peak Flow | Peak Flow Flow Peak CN (Acres) | (Hrs.)
(cfs) (cfs) (cfs) (cfs) Flow :
(cfs)
Pre #1 273 435 10.46 11.71 20.38 76 372 | 0.198
Pre #2 1.33 1.87 3.73 417 6.68 B3 105 | 0190
Table-2 Post Development Peak Discharge (Unattenuated)
1-Year 2-Year 10-Year EEP-LEI? ro1 ﬂg;:im Ao TOC
Watershed | Peak Flow | Peak Flow | Peak Flow CN
(cfs) (cfs) (cfs) Flow Flow {Acres) | (Hrs.)
(efs) (cfs)

Post #1 2.18 275 467 516 771 94 1.00 0.189
Past #1A 503 805 12 .14 13.55 21.05 a7 2.35 0.100
Post #1B 354 445 7.43 817 12.13 o5 1.21 0,100

Post #2 0.28 0.38 0.75 0.85 1.37 84 017 0.100

Post Area #1A, #1B and #2 time of concentration was set a minimum of 0.1 hours to determine the worst-case runoff for this

walershed

February 2018
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3.6 Pre-Development vs Post Development Peak Discharges at Discharge Points

Stormwater management systems are proposed at each watershed where new impervious is proposed. A further
discussion of how stormwater runoff quantity is managed is discussed in Sections 4.0 and 5.0 of this report. As
Post Development Area #2 peak flows are all less then Pre Development Area #2 flows no proposed storm water
mitigation measure are proposed for this watershed.

3.7 Graphical Peak Discharges Usage
The graphical peak discharge method was used for the following:
1. Preliminary sizing of Holding Facility;
2. Sizing the Proposed Conveyance System;
3. Sizing of Holding Facility
4. Analysis of Holding Facility.

February 2018
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4.0PROPOSED WATER QUANTITY CONTROLS
4.1 Proposed Stormwater Management Strategy

The proposed strategy consists of utilizing a closed drainage system that directs the runcff towards either a
underground stormwater infiltration array or detention array . The underground stormwater infiltration array
systems will attenuate stormwater runoff generated by the project and address water quality for the project. The
starmwater from the underground stormwater array systems will be metered out to the closed drainage system on
Central Ave,

The stormwater analysis was performed using Hydraflow Hydrographs software developed by /ntellisolve®. The
software uses the Soil Conservation Service (SCS), now known as (NRCS) National Resources Conservation
Service, hydrologic methods to compute the 24-hour precipitation event. The runoff curve numbers and time of
concentrations were computed using the NRCS TR-55 tabular methodology as describe in Section 3.0 of this
report. The 24-hour rainfall amounts for Albany County are documented in Exhibit A.1.

4.2 Runoff Reduction Volume (RRv)

Implementation of green infrastructure practices aids in the reduction of runoff by proactively reducing runoff
volume, peak flow, and flow duration. It promotes infiltration and evapotranspiration to improve groundwater
recharge, and also relieves pollutants for the “end of pipe” stormwater treatment practice. The green
infrastructure techniques listed below are pre-approved methods that the NYSDEC has deemed acceptable to be
used towards the planning of development projects, and runoff reduction. Some standard SMPs may alse be
used instead of the factors below.

Table-3 Runoff Reduction Techniques
Practice Implementation/Justification

Preservation of Most of the site is previously disturbed.
Undisturbed Areas

Preservation of Buffers None presently exist on the site.

Reduction of Clearing and | As the parcel size is small and the site development
Grading criteria of is per City of Albany Planning Board the site

Preservation of grading as be reduced so to construct the site.
Natural Resources

Locating Development in | None presently exist on the site.
Less Sensitive Areas

Open Space Design The site is not conducive ta open space design
Soil Restoration Soil restoration is provided for this project  See
Construction Drawings for notes dictating this to be done.
Roadway Reduction None presently exist on the site.
Sidewalk Reduction Per the requirements of City
Driveway Reduction Mone presently exist on the site.
Reduction of L ; )
Impervious Cover Cul-de-sac Reduction Mone presently exist on the site.
1] Building Footprint The 5 story building is at the maximum height per code to
Reduction reduce building footprint.
Parking Reduction Parking area and turn aisle are design t::-"i:ity standards
Runoff Reduction Conservation of None presently exist on the site.
Techniques natural areas

February 2018
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Sheetflow ta riparian None presently exist on the site,
buffers or filter strips

Vegetated open swale Project site is not physically large enough to satisfy the
design requirements set forth in the SWDM,

Tree planting/tree box | Landscaping along road that front property and within the
site is proposed.

Disconnection of Project site does not allow enough space for dedicated
Ruhoff Raduction rooftop runoff filter strip area
Techniques Stream daylighting for None present on the site
redevelopment projects

Rain garden Surface area of building is too large for a Rain Gardens
Green roof The architect has reviewsed the option of installing a
green roof, and has determined it was not feasible for this

site.

Stormwater Planter Practice is not being proposed as practice would make

proposed sidewalks non ADA compliant or may interfere
with sidewalk maintenance,

Rain tank/Cistern Practice is not being proposed as the proposed site does |
not have a lot of grass to water with cistern volume.

Paorous Paverment Parous pauement"is not being proposed as concern for
long term maintenance and abutting school use.

The RRy is the minimum volume of runoff that is to be removed from the runoff volume that is sent to the “end of
pipe" treatment practice by utilizing infiltration, evaporation, recycling. recharging, etc. The intent of implementing
the green infrastructure techniques is to redistribute the WQv prior to runoff being collected by the proposed
starmwater drainage system,

Per section 9.3.2.B.1l of NYSDEC SWDM the redevelopment of this project does not require RRv as the existing
impervious area (104,999 sf) is greater than the proposed impervious area for the project (99,643 sf) and also a
minimum of 25% of WQV must be treated for redevelopment projects. As the proposed project proposes o
infiltration stormwater for about 60% of RRV will be achieved far this project even though it is not required.

RRvacre-feet) = [[P)(Rv*)(Aic)(S)] /12
Where:
(Aic)=Total area of new impervious cover
Rv* = 0.05+0.009(1) where | Is 100% impervious
S=Hydrologic Soil Group (H5G) Specific Reduction Factor (S)

HSG A =0.55
HSGB =040
HSG C =030
HSG D =020

It has been determined that the minimum RRv for the project is 5,508 cf for combined Post Development Areas
#1A and #1B.

Project achieves= 5,747 cf of RRv reduction within Post Development #1A watershed so on a project
whole RRV is satisfied for the site even though not required for this project.

Febreary 2018
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4.3 Water Quality

The Water Quality Volume is designed to improve water quality of the discharged stormwater runoff; to capture
and treat 90% of the average annual stormwater runoff volume, The proposed stormwater management strategy
for this project is sized to accommodate the Water Quality Volume. Each treatment watershed will, at minimum,
detain and thus treat the WQv. See Exhibit B.1 for calculations.

WQacre-feet) = [(P)(Rv)(A)] /12
VWhere:
Ry = 0.05+0.008(1)
| = Impervious Cover (Percent)
Minimum Rv = 0.2 if WQv > RRv
P(linch) = 80% Rainfall Event Mumber
A = site area in acres

The Wlv was determined to be 5,747 cf for Post Development Area #1A and 4,540 cf for Post Development Area
#1B. The Water Quality volume was based upon the proposed buildings, parking lot areas and offsite impervious
areas,

4.4 Channel Protection Volume (CPv)

The channel protection storage volume requirements are designed to protect downstream channels from erosion.
This goal is accomplished by providing 24-hour extended detention of the one-year, 24-hour rainfall starm event.
This volume is held over a 24 hour period; controlled by a discharge rate (volume/24 hours),

4.5 Overbank Flood Protection Volume

The overbank flood pretection volume reguirements are incerperated to prevent an increase in the frequency of
flooding and magnitude of out-of-bank flooding downstream of the management practice. Overbank control
reguires storage to attenuate the post-development 10-year, storm, and reduce the 24-hour peak discharge rate
to the pre-development rates.

4.6 Extreme Flood Protection Volume

The intent of the extreme flood protection volume is to a) prevent the increased risk of flood damage from large
storm events, b) maintain the boundaries of the pre-development 100-year floodplain, and c) protect the physical
integrity of the stormwater management practices. Extreme flood protection control requires storage to attenuate
the post-development 100-year, 24-hour peak discharge rate to the pre-development rates. The 100-year
attenuated storm event is further discussed in Section "5.0 Proposed Water Quality and Quantity Caontrols”.

4.7 Safe passage of the 100-Year Design Storm

Downstream properties must be protected from the adverse affects of new development and thus the 100 year
storm event must not exhibit increases in runoff rates. The runoff generated from the 100 year design storm must
not exceed the pre-development runoff rates. All proposed outlet structures and walls of the treatment practices
must be able to withstand the 100-year design storm and properly discharge The 100-year storm event is further
discussed in Section “5.0 Proposed Water Quality and Quantity Controls™.

February 2018
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5.0 PROPOSED WATER QUALITY AND QUANTITY CONTROLS

5.1 Proposed Stormwater Management Strategy

The proposed strategy consists of utiizing a closed drainage system that directs the runoff towards two
underground stormwater array systems. The first underground stormwater array system will allow stormwater
runoff ta infiltrate, The second underground stormwater array system will just be used for detention of stormwater
runoff. The underground infiltration stormwater array system will be comprised of 10 sticks of 18" pipe with void
stone to allow stormwater runoff generated by the project to infiltrate and also address water quality. The other
underground detention stormwater array system will be comprised of 6 sticks of 60" pipe. Stormwater from this
array system will be sent to a hydrodynamic unit to address water quality. Both underground array systems will be
metered out to the existing CSO system on Central Ave.

The stormwater analysis was performed using Hydraflow Hydrographs software developed by Intellisolve®. The
software uses the Soil Conservation Service (SCS), now known as (NRCS) National Resources Conservation
Service, hydrologic methods to compute the 24-hour precipitation event. The runcff curve numbers and time of
concentrations were computed using the NRCS TR-55, tabular methodology as describe in Section 3.0 of this
report. The 24-hour rainfall amounts for Albany are documented in Exhibit A1,

The hydrograph model is set up to simulate Pre-Development Areas versus Post-Development Area watersheds.
Exhibit C.1 shows a schematic of the model elements. It is the goal of the hydraulic model to demonstrate the
water surface elevation within the underground stormwater infiltration array system, elevation within the
underground stormwater detention array system and peak discharges through low flow and high flow by-pass
piping. The combination of flow being sent to from the underground stormwater array systems and overland flow
fram other watersheds were evaluated at discharge points to ensure that there was no net increase in peak
discharge rates between pre-deveiopment and post-development conditions for the 1, 2, 10, 25 and 100-year
ztorm events.

5.2 Water Quantity Using TR-55 Tabular Method For Post Development Areas #1A

Under the proposed condition stormwater runoff from Post Development Areas #1, #1A and #1B will exceed Pre-
Development Areas #1 peak runoff rates to discharge point #1 if a detention facility was not constructed. To
manage the increase in stormwater runoff volume associated with the proposed sile improvements, in Post
Development Area #1A delineated watershed, an underground stormwater infiltration array system will be
installed. The underground stormwater infiltration array system will attenuate stormwater and allow for minimally
the entire WQV storm event to full recharge into the native soils, The underground stormwater infiltration array
system will be comprised of 18-inch pipe, The 18" infiltration array system will be comprised of 10 sticks at 150 If
made up of perforated pipe and header assembly, Void stone will be placed around the pipe to increase the
storage capacity of the array and surface area. The underground infiltration array system uses a void ratio of 30%
for the stone around the pipe within the hydraulic model.

Hydraflow Hydrographs software was used to develop a hydraulic model of the proposed underground
stormwater infiltration array system in Post Development Area #1A delineated watershed. Hydraflow Hydrographs
software was used to calculate the effectiveness of the proposed outlet pipe would meter flows to the other
underground detention stormwater array system with Post Development Area #1B watershed. The model
demonstrates that the underground stormwater infiltration array system will store up to the 100-year storm from
the stormwater runoff volume associated with Post Development Area #1A delineated watershed. The hydraulic
modeling was simulated for the 1, 2, 10, 25 and 100-year storm events. See Exhibit C.1 for model information and
design.

To obtain the results in Table 4, inflow (hydrograph #4 labeled "Post #1A” in Hydraflow Hydrographs software
model) vs. outflow (hydrograph 7 labeled "Route InfilL Array" in Hydraflow Hydrographs software model)
hydrographs and routing tables were calculated for the proposed underground storage pipe system and the
results are as follows:
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Table-4 Post Flow from Underground Infiltration Array System

1-Year 2-Year Flow 10-Year 25-Year 100-Year
Flow (cfs) (cfs) Flow (cfs) | Flow (cfs) Flow {cfs)
Post Development Area #1A 4,872 6.52 11.93 13.39 2041
Max. Water Surface Elevation (WSEL) | 240.87 | 24129 24238 | 242,53 242 98
Outflow 0.00 0.00 7.696 9.569 17.53

To ohtain the peak outflow from the proposed underground pipe storage array system labeled "Infiltration Array” in
the software model, an 18" orifice labeled as "Clv A" at elevation 241.50 and a 24" orifice labeled as "Clv B" at
elevation 241,50 was used to stimulate storm events in the Hydraflow Hydrographs software model. Also, the
infiltration rate within the array was set at 5.0 inches per hour area (1.5 safety factor).

The 100-year WSEL has been determined to be 242 98 or there is 0.27 feet of freeboard {CB# 12 lowest top of
frame with watershed) within the array. It should be note that additional storage volume in closed drainage system
and catch basin structures potential storage capacity not included to available storage volumes.

5.3 Water Quantity Using TR-55 Tabular Method For Post Development Areas #1B

Under the proposed condition stormwater runoff from Post Development Areas #1, #1A and #1B will exceed Pre-
Development Areas #1 peak runoff rates to discharge point #1 if a detention facility was not constructed. To
manage the increase in stormwater runoff volume associated with the proposed site improvements, in Post
Development Area #1B delineated watershed, an underground stormwater detention array system will be
installed. The underground stormwater detention array system will be comprised of 60-inch pipe. The 607
detention array system will be comprised of 6 sticks at 150 If made up of solid pipe and header assembly.

Hydraflow Hydrographs software was used to develop a hydraulic model of the proposed underground
stormwater detention array system in Post Development Area #1B delineated watershed. Hydraflow Hydrographs
software was used to calculate the effectiveness of the proposed outlet pipe would meter flow to Central Ave CSO
system. The model demonstrates that the underground stormwater detention system will store up to the 100-year
starm from the stormwater runoff volume associated with Post Development Area #1B delineated watershed and
excess stormwater runoff form the infiltration array. The hydraulic modeling was simulated for the 1, 2, 10, 25 and
100-year storm events. See Exhibit C.1 for model infermation and design.

To obtain the results in Table &, inflow (hydrograph #8 labeled “Combined flow to Detention Array” in Hydraflow
Hydrographs software model) vs. outflow (hydrograph @ labeled “Route Detention Aray” in Hydraflow
Hydrographs software model) hydrographs and routing tables were calculated for the proposed underground
storage pipe system and the results are as follows:

Table-5 Post Flow from Underground Detention Array System

1-Year

2.Year 10-Year 25-Year | 100-Year

Flow (cfs) | Flow (cfs) | Flow (cfs) | Flow {cfs) Flow {cfs)
" Post Development Area #1B 3585 | 4450 7.185 7.863 11.40
Flow from Infiltration Array (hydrograph 7) 0.00 0.00 7.696 g9.569 17.63

Combined Flow to Datantion Array
3.585 4.450 13.05 16.33 2842
{Post #1B + Overflow from infiltration Array)

Max. Water Surface Elevation (WSEL) 237.08 237.26 238.54 233.&1 241.19
Outfiow | 0629 0.656 1.758 2 556 5,435
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To obtain the peak outflow from the proposed underground pipe storage array system labeled "Detention Array” in
the software model, a 4" orifice labeled as *Clv A" at elevation 23465 and a 10" orifice labeled as "Clv B" at
elevation 238.00 was used to stimulate storm events in the Hydraflow Hydrographs software model.

The 100-year WSEL has been determined to be 241.19 or there is 0.21 feet of freeboard within the underground
detention array system._ |t should be note that additional storage volume in closed drainage systermn and catch
basin structures potential storage capacity not included to available storage volumes

5.4 Combined Flow to Discharge Point #1

Under the proposed condition stormwater runoff from Post Development Areas #1, #1A and #1B will exceed Pre-
Development Areas #1 peak runoff rates to discharge point #1 if a detention facility was not constructed. To
manage the increase in stormwater runoff volume associated with the proposed site improvements, in Post
Development Area #1A and #1B watersheds an underground stormwater infiltration and detention array system
will be installed. Overland flow from Post Development Area #1 will also flow to the existing discharge point #1
and is mostly comprised of off-site impervious areas (Central Ave, Stewarts' site, and Credit Union site). The
combined stormwater flow from the underground arrays and overland flow from Post Development Area #1 was
combined on a time line to determine the proposed peak discharge rate at discharge point #1

The Combined Post Development peak stormwater rates were compared to Pre-Development Area #1 (see Table
#6 below) o determine the net impacts to the existing CSO system on Central Ave (Discharge Point #1). As noted
in Section 3.1 of this report and in conformance with City of Albany stormwater regulations most of Pre-
Development Area #1 was consider woods even though is it currently paved or has grave surfaces. Thus, the
peak discharges rates from Pre-Development note in Table #6 are actually higher then indicted.

Table-6 Post Combined Flow to DP#1 vs. Pre Development

1-Year 2-¥ear Flow 10-Year 25-Year 100-Year

Flow (cfs) |cfs) Flow [cfs) | Flow (cfs) Flow (cfs)
Pre Area #1 3.196 4.946 1141 | 1317 2278
Combined Post Flow 3.186 3.866 6.114 7.435 12.97
Net Change -0.001 -1.08 -5.296 -5.735 -9.81

As see from Table & Discharge Point #1 (existing CSO system on Central Ave) will receive a reduced peak
stormwater runoff rate then it currently experiences now. To obtain the Combined Post Flow it is the combined
sum of Hydrographs 9 "Route Detention Array” + Hydrographs 3 "Post Area #1"

5.5 Discharge Point #2

As stated in Section 3.6 of this report and within the model Post Development Area #2 peak flows are less then
Pre-Development peak flows to Discharge point #2 (Abrooken School Parking) by maore than 60% thus no
stormwater mitigation or detention facility is required for this area.

5.6 Water Quality Treatment, Pretreatment and Runoff Reduction Volume (Area #1A)

Post Development Area #1A watershed has been designed in accordance with NYSDEC Phase |l Management
Guidelines with respect to Water Quality requiremeants. The proposed plan is to grade a portion of the parking lot,
direct the rear roof downspouts and collect stormwater runoff from offsite impervious areas from rear lots abutting
the property along Manning's Blvd to the on-site closed drainage system. The onsite closed drainage system wil
direct stormwater runoff to the underground infiltration stormwater array system. The underground infiltration
stormwater array system allows up to 2-year stormwater runoff from this watershed to infiltrate into the ground
before excess runoff is sent to the other underground detention array system within Post Development Area #1B
watershed (See Table 4).
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The untreated stormwater will first flow to a prefabricated concrete hydrodynamic underground water quality unit
manufactured by Contech commanly called a "Vortechs” to act as pretreatment.

Catch basin #9 will send metered stormwater hydrodynamic unit. Using the New York State Stormwater Design
Manual the WQv was established to be 5,747 cf for Post Development Area #1A this calculation can be found in
Exhibit B.1. The 8,747 cf equals to a WQv peak flow 2.47 cfs {see Exhibit B.2). The proposed hydrodynamic unit
will be model CDS3030 by Contech can treat a WQv rate up to 3.0 ¢fs (See Exhibits B.5) and is sized per NJDEF
treatment standards. This will satisfy the 100% pretreated requirement before it enters the infiltration array area.
To ensure the WQv flow enters the hydrodynamic unit from Catch Basin #9 before the high flow pipe that is
directly connected to the array (CB #10 18-inch pipe is 12- inches higher then 12-inch pipe to CB#3) an orifice
equation analysis was reviewed. The calculation with Exhibit B.3 shows that the 12" pipe from CB#8 will deliver
minimally 2.72 cfs (2.47 cfs WQv peak rate) to the hydrodynamic unit before the 18" high flow by-pass pipe is
activated. The maximum flow to the hydrodynamic unit via the 12" pipe from CB#2 will be 694 cfs. The
hydrodynamic model 3030 can pass through 20 cfs, thus is sized according for pretreatment and ensure that not
too much flow does not go through the hydrodynamic unit.

As up to the 2 -year runoff is recharged (per Table 4), RRv and WQv for Post Development Area #1A are satisfied
as infiltration per NYSDEC SWDM provides 100% RRv and WQv treatment.

5.7 Water Quality Treatment, Pretreatment and Runoff Reduction Velume (Area #1B)

Post Development Area #1B watershed has been designed in accordance with NYSDEC Phase || Management
Guidelines with respeect to Water Quality requirements. The proposed plan is to grade a portion of the parking lot.
direct the front roof downspouts and collect stormwater runcff from offsite impervious areas near the school to the
on-site closed drainage system. The onsite closed drainage system will direct stormwater runoff to the
underground detention stormwater array system. The underground detention stormwater array system then
meters the stormwater out to the existing CS0 system on Central Ave. The untreated stormwater from the
underground detention stormwater array system will be allowed to be treated by a prefabricated concrete
hydrodynamic underground water quality unit manufactured by Contech commonly called a "Vortechs” before the
stormwater runoff is allowed to enter the TS0 system on Central Ave,

Storm Manhole #4 will send metered stormwater hydrodynamic unit Using the New York State Stormwater
Design Manual the WQv was established to be 4 540 cf for Post Development Area #1B this calculation can be
found in Exhibit B.1. The 4,540 cf equals to a WQv peak flow 1,95 cfs (Exhibit B.2). The proposed hydrodynamic
unit will be model CDS3020 by Centech which can treat a WQv rate up to 2.0 cfs (See Exhibits B.5) and is sized
per NJDEP treatment standards. This will satisfy the 100% WQv treated requirement before it enters the CSO
system on Central Ave. To ensure the WQv flow enters the hydrodynamic unit from Storm Manhole #4 before the
high flow pipe by-pass pipe (CB #1 10-inch pipe at elevation 238.00 to STMH#3) the piping configuration was
modeled in Hydraflow Hydrographs software

Per the hydraulic model during the 1-year storm event the 4” pipe to WQwi#1 (model CD53020) is 0.829 cfs and
the water elevation is 237.06. Thus, this ensures that all stormwater will go through the hydrodynamic unit before
it is allowed to flow to the existing C50 system. The maximum flow to the hydrodynamic unit via the 4" pipe from
STMH#4 will be 1,07 cfs. The hydrodynamic model 3020 can pass through 20 cfs, thus is sized according for
WQy treatment and ensure that not too much flow does not go through the hydrodynamic unit.

Therefore, WQv per section 8.3.2 B.lll of the NYSDEC SWDM is meet by the hydrodynamic unit. No RRv will be
treated in this watershed.

5.8 Global Water Quality Treatment and Runoff Reduction Volume

Per section 8.2.11 of NYSDEC SWDM the redevelopment of this project does not require RRv as the existing
impervious area (104,999 sf site only) is greater than the proposed impervious area for the project (99,643 sf site
only}. It should be noted that NYSDEC SWDM includes gravel as impervious area. To try and achieve RRv for the
project, infiltration was implemented within Post Development Area #1A watershed. While the infiltration achieves
100% RRv reduction in Post Development Area #1A, in Post Development #18 there is no RRv treatment. As
these two watersheds are connected, RRv globally can be review per NYSDEC SWDM. The minimum RRyv is
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5508 cf and the project achieves 5,747 cf (see Exhibit B.4). While 100% RRv is not achieved the Project, the
project exceeds the minimal RRv requirement per NYSDEC for this project.

Water Quality is achieved by infiltration for Post Development Area #1A watershed and by a hydrodynamic unit
with Post Development Area # 1B watershed hydrodynamic unit. Within Post Development #1 there is a small
portion of Watershed #1 (5,750 sf) of new impervious area is not being treat per NYSDEC SWDM as a result of
existing grades. The 5,750 sf area is the main drive lane into the project site. Offsite area such as rear revised
parking lot of Fire Credit Union Building (2,100 sf) and the rear of homes along Manning Blvd { +/- 4,000 sf) will
now send stormwater runoff to the underground infiltration array (currently flowing to CSO on Central Ave) thus
ensuring globally that WQv is exceed for this project, Also, as there is a reduction on impervious of +/- 5,300 sf
within the site also acts as a credit for the project.
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6.0 PROPOSED CONVEYANCE SYSTEM

The proposed closed drainage was designed and checked to pass the 25-year storm event. Calculations for
anticipated flow through each pipe run can be found in Exhibit D.1. The anticipated flows through each proposed

pipe run were based upon percentage of watershed flowing to each proposed catch basin
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8.0EXHIBITS
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Exhibit A — Graphical Peak Discharge Calculations
A 24-Hour Rainfall Intensity Table

2 Pre-Development (CN, TOC, Peak Discharge)
3 Post Development (CN, TOC, Peak Discharge)
4 NRCS Soil Information
5 Dente Soil Information
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@ frgnesdngand  PROUECT# §72.21 SHEET# 1 oF 2 PAGE # OF
MADE BY: JWE DATE: 21232018
PROJECT 526 Central Ave CHKD BY: DATE,
sua/ECT TOC and Peak Discharges REVISED BY: DATE:
Pre Development #1 & #2 CHED B DATE,
1 |DRAINAGE AREA NAME PRE DEVELOPMENT AREA #1
2
3 [TIME OF CONCENTRATION SURFACE COVER MANNING "N" FLOW LENGTH SLOPE
2 |2-¥YR 24 Hr RAINFALL= 29 IN| CROSS SECTION WETTED PER. AVE VELOCITY Tt (Hrs)
5
& |[SHEET FLOW GRASS/PAVEMENT N= (.12 150 FT 2.50%
7 0.182 Hrs
-}
g |SHALLOW FLOWY PAVED 207 FT. 2.00%
10 39 FPS 0.015 Hrs
1"
12
13
14
14
5 |DRAINAGE AREA NAME FRE DEVELOPMENT AREA #2
7
w | TIME OF CONCENTRATION SURFACE COVER MANNING "N" FLOW LENGTH SLOPE
1a [2-YR 24 Hr RAINFALL= 289 IN| CROSS SECTION WETTED PER. ANG VELOCITY Tt (Hrs)
0
21 |SHEET FLOW GRASS/PAVEMENT N= 012 150 FT. 2.60%
) 0178 Hrs
23
zs |SHALLOW FLOW PAVED 160 FT, 1.80%
ke 38 FPS 0.012 Hrs
6
aw
28
8
an
M
a2 Peak Discharge for Pre-Development Araa #1 Peak Discharge for Pre Development Area #2
a5
a4 | Total Area in Acres= 3.72 Ac Total Area in Acres= 1.05 Ac
a5 | Weighted CN= T8 la= 0.632 Weighted CN= 83 la= 0,410
1 | Time of Concentration= 0,198 Hrs Time of Concentration= 0.190 Hrs
a7 |Pand Factors 1 Pond Factors 1
sa |RAINFALL TYPE I
39 Pre-Development Area #1
a0 |STORM Precipitation (P) inches  Runoff (Q) la/P Qu Qp PEAK DISCHARGE
a1 |1 Year 240 063 In 0.26 746 csmiin 273 CF5
a2z |2 Year 2.80 0.85 In. 0.22 788 csmfin 4,35 CFS
43 |10 Year 4.50 213 In, 014 821 csmfin 1016 CF3
44125 Year 4.80 245 In. 0.13 B22 csmiin 11.71 CFs
451100 Year T7.00 426 In. 0.09 823 csmfin 2038 CFS
8 Pre Development Area #2
ar |[STORM Precipitation (P) inches  Runoff (Q) &P Qu Op PEAK DISCHARGE
aa |1 Year 240 088 In. 07 B26 csmfin 1.33 CFS
4o |2 Year 2.80 1.37 In. 0,14 831 csmiin 1.87 CFS
s |10 Year 4.50 273 In. 0.09 832 csmiin 3.73 CFs
51 |25 Year 4.80 305 In 0.08 833 camiin 4147 CFS
gz | 100 Year 7.00 503 In. 0.06 B34 camfin 688 CFS
MJ Engineering and Land Surveying, PC Qp2 xlsx.xls
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foad Sonvea p.c.  PROJECT # 972.21 SHEET# 1 OF 2 PAGE#  OF
MADE BY: JWE DATE:  2123/2018
PROJECT: 526 Central Ave CHKD BY: DATE: -
suBJECT: Pre-Development Condition REVISED BY: DATE:
AREA#1 and #2 CHKD BY: DATE: |

-

Applicable Standards:

4% 3.2
67%| 46.8
3% 0.9
3% 2.4

2 Urban Hydrology for Small Watersheds, Technical Release 55. USDA, June 1986.

3

e G ) o] e T G

5 (feet d Ust Descri N :

6 36,786 . Paved parking lots,roofs efc. R B 98 162,233
7 6,914 Urban Open Space, Good (> 75% grass) ~ C 74 sq. feet
8 ~ 108,533 . Woods (Good) - C 70

o 5000 Woods(Good) A 30 =

10 5000 Residential, 1/8 acre lots or less A 4

11 :

12 #1

13

14

15

16

17 :

18 162,233 |

19

20| . \ | Factored CN | Wei
21| A Area (feeth) | and Use / Cover Description | % | CN |

22 24,450 Paved parking lots,roofs efc. - i ~ 53%| 52

23 ) 21,456 : Brush, brush-weed-grass mix (Good) - c 65 sq. feet 47%| 30.4

24 S ~ 0 0%| 0.0

25 0 = 0% 0.0

26 0 0% 0.0

27 0 1.054 0% 0.0 83
28 #2 0 acres 0%| 0.0

29 0 0% 0.0

30 0 = 0% 0.0

31 0 0% 0.0

32 0 0.002 0% 0.0

33 , 0 sq. mi 0%| 0.0

35

3 |Comments: ' Source: TR-55, Tables 2-2a,b,c.
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@ Enginesinpand . PROJECT # §72.21 SHEET# 1 OF 4 PAGE # oF
' WADE BY: JWE DATE:  2/23/2018
ProJECT: 526 Central Ave CHKD BY: DATE:
susecT. TOC and Peak Discharges REWVISED BY: DATE:
FPost Development Area #1 and #1A CHKD BY! DATE:
1 |DRAINAGE AREA NAME POST DEVELOPMENT AREA #1
3 |TIME OF CONCENTRATION SURFACE COVER MANNING "N" FLOW LENGTH SLOPE
4 |2-¥R 24 Hr RAINFALL= 29 IN| CROSS SECTION WETTED PER. ANG VELOCITY Tt (Hrs})
[
g [SHEET FLOW GRASS/PAVEMENT N= 0.11 150 FT. 2.50%
7 0168 Hrs
B
o |SHALLOW FLOW PAVED 274 FT. 2.00%
10 39 FPS 0.020 Hrs
11
12
13
14
15
w | DRAINAGE AREA NAME POST DEVELOPMENT AREA #1A
1w
18 [TIME OF CONCENTRATION SURFACE COVER MANNING "N" FLOW LENGTH SLOPE
w|2-YR 24 Hr RAINFALL= 29 IN| CROSS SECTION WETTED PER. AVG VELDCITY Tt (Hrg)
0
21 [SHEET FLOW
i
a5
24 [SHALLOW FLOW

24

CHANNEL FLOW
Hydraulic Radius=

Assumed TOC Path of 0.1 hours (Worst Case)

a0

H

1z Peak Discharge for Post-Development Area #1 Peak Discharge for Post-Development Area #1A
23

14 | Total Area in Acres= 1.03 Ac Total Area in Acres= 2,35 Ac

as |WWeighted Ch= B4 la= 0.128 Weightad CN= a7 la= 0.298

% | Time of Concentration= 0.189 Hrs Time of Concentration= 0.100 Hrs

s |Pond Factor=s 1 Pond Factor= 1

sa |[RAINFALL TYPE Il

] Post-Development Area #1

an |STORM Precipitation (P) inches  Runoff (Q) la/P Cu Qp PEAK DISCHARGE
a1 |1 Year 2.40 1.77 In 0.05 758 camiin 2.16 CFS

az |2 Year 2.80 2.25 In. 0.04 758 camiin 275 CFs
43|10 Year 450 382 In. 0.03 760 csmiin 467 CF3

a0 |25 Year 440 421 In. 0.03 761 csmfin 5.18 CFs

45 | 100 Year 7.00 6.29 In. 0.02 762 csmfin 7.71 CFS

4a Post Development Area #1A _

a7 |STORM Precipitation (P} inches  Runcff (Q} la/P Qu Qp PEAK DISCHARGE
4|1 Year 2.40 1.37 In 012 1000 csmfin 503 CFS
4312 Year 2.80 1.81 In, 0.10 1001 csmfin 6685 CFS

s (10 Year 4.50 3.30 In, 0.07 1002 csmiin 1214 CFS

s |25 Year 4.90 368 In, 0.06 1003 casmidin 13.55 CFS

sz (100 Year 7.00 571 In. 0.04 1004 csmiin 2105 CFS

MJ Engineering and Land Surveying, PC Qp2 xlsx.xls
3712018 POST1




@ oot = PROJECT# 972.21 SHEET# 2 OF 4  PAGE® OF:
MADE BY: JWE DATE- 22312018
PROUECT. 526 Central Ave _ CHKD BY! DATE
susieCT Post-Development Condition REVISED BY: DATE
AREA #1 and #1A CHKD BY: DATE

1 |Applicable Standards:
2 Urban Hydrology for Small Watersheds, Technical Release 55 USDA, June 1586
3
A Land Use Hydialogic Aciual AREA, Factored CN | Weighted
s | AREA Area (feet’) Land Use | Gover Description’ Soil Group! Ch! Area (feat) 9, (o] CH
8 38,062 Paved parking lots, roofs elr C a8 44,976 B5%| 8249
7 €914 Urban Open Space, Good (> 75% grass) e 74 sq. feet 15%) 114
B 0 0% 0.0
& 0 = 0% 0.0
10 0 0% 00
11 0 1.033 0% 0o 94
| #1 0 acres e I
15 0 0% 040
14 0 = ) 00
15 0 %, 0.0
8 0 0.002 0% 00
17 0 sg. mi 0% 0.0
& 44,976 | 100%
i)
2 Land Usa Hydralogio Aotual AREA Factored GN | Welghted
| AREA Area (feet’) Land Use | Cover Description’ Soil Graup’ G Area (feal’) % CH CH
2 58,112  Paved parking lots, roofs etc. C 28 102,612 57%| 555
23 38,500 Urban Open Space, Good (= 75% grass) C 74 sq. feet 38%| 27.8
24 1,000 Urban Open Space, Good (= 5% grass) A 28 1% 0.4
25 5000 Resilential, 1/8 acre lots or less A v = 5% 38
6 1] 0% 0.0
a7 1] 2.356 0% 0.0 87
@ #1A 0 acres 0% 0.0
9 1] 0% 00
ar {0 = 0% 0.0
# 8] 0% 0.0
2 8] 0.004 0% 0.0
13 4] 5. mi 0%| 0.0
2 102,612 | 100%
as
. |Comments; ' Source: TR-55, Tables 2-2a,b,c.
ar
MJ Engineering and Land Surveying, PC CN.xlsx. xls
32018 POST



Engi i o] . .
”gggjg'vfgﬁg P.C. PROJECT # 972.21 SHEET# 3 OF: 4  PAGE #  OF

MADE BY: JWE DATE:  2/23/2018
PROJECT: 526 Central Ave CHKD BY: _ DATE:
suBJECT: TOC and Peak Discharges REVISED BY: DATE:
Post Development Area #1B & #2 CHKD BY: _ DATE:
1 |DRAINAGE AREA NAME POST DEVELOPMENT AREA #1B
2
3 [TIME OF CONCENTRATION SURFACE COVER MANNING "N" FLOW LENGTH SLOPE
4 [2-YR 24 Hr RAINFALL= 2.9 INl CROSS SECTION WETTED PER. AVG VELOCITY Tt (Hrs)
5
s |SHEET FLOW
7
8
9 [SHALLOW FLOW

10 Assumed TOC Path of 0.1 hours (Worst Case)

13 |CHANNEL FLOW
14 |Hydraulic Radius= ####

16 |DRAINAGE AREA NAME POST DEVELOPMENT AREA #2

17 :

18 [TIME OF CONCENTRATION SURFACE COVER MANNING "N" FLOW LENGTH SLOPE
19 [2-YR 24 Hr RAINFALL= 29 IN| CROSS SECTION WETTED PER. AVG VELOCITY Tt (Hrs)

21 |SHEET FLOW

24 |SHALLOW FLOW
25 Assumed TOC Path of 0.1 hours (Worst Case)

28 [CHANNEL FLOW
29 [Hydraulic Radius=

) Peak Discharge for Post-Development Area #1B Peak Discharge for Post-Development Area #2
33

Total Area in Acres= 121 Ac Total Area in Acres= 0.17 Ac
35 [Weighted CN= 95 la= 0.105 Weighted CN= 84 la= 0.381
3s [ Time of Concentration= 0.100 Hrs Time of Concentration= 0.100 Hrs
37 {Pond Factor= 1 Pond Factor= 1
3s [RAINFALL TYPE [i
39 Post-Development Area #1B
40 {STORM Precipitation (P) inches  Runoff (Q) la/P Qu Qp PEAK DISCHARGE
411 Year 2.40 1.87 In. 0.04 1000 csm/in 3.54 CFS
42 |2 Year 2.90 2.35 In. 0.04 1001 csm/in 445 CFS
43110 Year 4.50 3.92 In. 0.02 1002 csm/in 743 CFS
44125 Year 4.90 431 In. 0.02 1003 csm/in 8.17 CFS
451100 Year 7.00 6.39 In. 0.02 1004 csm/in 1213 CFS
46 Post-Development Area #2
47 {STORM Precipitation (P) inches  Runoff (Q) la/P Qu Qp PEAK DISCHARGE
48 |1 Year 2.40 1.04 In. 0.16 1000 csm/in 0.28 CFS
4|2 Year 2.90 143 In. 0.13 1001 csmiin 0.38 CFS
50110 Year 4.50 2.82 In. 0.08 1002 csmfin 0.75 CFS
51|25 Year 4.90 3.18 In. 0.08 1003 csm/in 0.85 CFS
52100 Year 7.00 5.14 In. 0.05 1004 csm/in 1.37 CFS
MJ Engineering and Land Surveying, PC Qp2 xlIsx.xls

3/7/2018 POST2



@fﬂﬁ?iﬂ%ﬁyﬁg?ﬂc_ PROJECT # 972 21 SHEET# 4 0F 4 PAGE # OF:

MADE BY. JWE DATE:  2/23/2018
PROJECT 526 Central Ave CHKD BY. DATE:
SuBJECT. Post-Development Condition REVISED BY: - CATE:
AREA #1B and #2 CHKD BY: DATE:
1 |Applicable Standards: R, [ ;.:; N
B Urban Hydrology for Small Watersheds, Technical Releasa 55. USDA, June 1986, L_E@_LQEF@MHI ' _-':|
3
q Land Use Hydrologic Actual AREA Factored CN | Weighted
s | AREA | Area (feet’) Land Lise | Cover Description’ Suil Group' CN' Area e’y | % | on CN
a 46,788 Paved parking lofs, roofs efe. Lo a8 52,788 B9%| 869
7 B.000 Urban Open Space, Good (> 75% grass) C 74 sq. feet 11%| 84
] 0 0% 0.0
g 8] = 0% 0.0
10 0 0% 0.0
11 0 1.212 0% 0.0 95
1z| #1B i acres 0% 00
13 0 0% 0.0
14 0 = 0% 0.0
15 0 0% 0.0
15 Q 0.002 0%, 0.0
7 0 sq. mi 0% 0.0
13 52,786 | 100%
18
0 Land Lse Hydralogis Actual AREA Factorad G | Waightad
21| AREA Area {feel’) Land Use { Cover Description’ Soil Group’ N Area (feet’) % CHN [
2z 3,085 Paved pariing lots,roofs elo o a8 7,762 40%| 39.0
2 4677 Urban Open Spece, Good (> T5% grass) C 74 sq. faat B0%| 446
24 1] 0% 0o
25 0 = 0% 00
= 0 0% 0.0
2 0 0.178 0%| 0.0 84
m| #H2 0 acres 0%] 0.0
9 0 0% 00
an 0 = 0% 0.0
N 0 0% 0.0
1z 0 0.000 0%| 00
a1 0 sG. mi 0%| 00
14 7.762 | 100%
35
= |Comments: ' Source: TR-55, Tables 2-2ab.c.
¥
M. Engineering and Land Surveying, PC CN.xlsx.xls

37712018 : POST (2)
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Soil Map—Albany County, New York

526 Central Ave

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
Ur Urban land 6.8 69.2%
Us Urban land-Udipsamments 3.0 30.8%
complex, 0 to 8 percent
siopes
Totals for Area of Interest 9.8 100.0%
UsbAa  Natural Resources Web Soil Survey 2/20/2018
«8 Conservation Service National Cooperative Soil Survey Page 30f 3



Water Features-—Albany County, New York 526 Cenlral Ave

Water Features

This table gives estimates of various soil water features. The estimates are used
in land use planning that involves engineering considerations.

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

The four hydrolegic soil groups are:

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

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

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

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

It a soil is assigned to a dual hydrologic group (AJ/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land
surface. Surface runoff classes are based on slope, climate, and vegetative
cover. The concept indicates relative runcoff for very specific conditions. Itis
assumed that the surface of the soil is bare and that the retention of surface
water resulting from irregularities in the ground surface is minimal. The classes
are negligible, very low, low, medium, high, and very high.

The months in the table indicate the porlion of the year in which a water table,
ponding, and/or flooding is maost likely to be a concern.

I:IEL'b_t Matural Resources Web Soil Burvey 22012018
Conservation Sarvice Mational Cooperative Soil Sumvey Page 1of4



Water Features---Albany County, New York 526 Central Ave

Water table refers to a saturated zone in the soil. The water features table
indicates, by month, depth to the top { upper limit ) and base ( lower limit ) of the
saturated zone in most years. Estimates of the upper and lower limits are based
mainly on observations of the water table at selected sites and on evidence of a
saturated zone, namely grayish colors or mottles (redoximorphic features) in the
soil. A saturated zone that lasts for less than a month is not considered a water
table. The kind of water table, apparent or perched, is given if a seasonal high
water table exists in the soil. A water table is perched if free water is restricted
from moving downward in the soil by a restrictive feature, in most cases a
hardpan; there is a dry layer of soil underneath a wet layer. A water table is
apparent if free water is present in all horizons from its upper boundary to below
2 meters or to the depth of observation. The water table kind listed is for the first
major component in the map unit.

Ponding is standing water in a closed depression. Unless a drainage system is
installed, the water is removed only by percolation, transpiration, or evaporation.
The table indicates surface water depth and the duration and frequency of
ponding. Duration is expressed as very brief if less than 2 days, briefif 2to 7
days, long if 7 to 30 days, and very long if more than 30 days. Frequency is
expressed as none, rare, occasional, and frequent. None means that ponding is
not probable; rare that it is unlikely but possible under unusual weather
conditions (the chance of ponding is nearly 0 percent to 5 percent in any year);
occasional that it occurs, on the average, once or less in 2 years (the chance of
ponding is 5 to 50 percent in any year); and frequent that it occurs, on the
average, more than once in 2 years (the chance of ponding is more than 50
percent in any year).

Flooding is the temporary inundation of an area caused by overflowing streams,
by runoff from adjacent slopes, or by tides. Water standing for short periods after
rainfall or snowmelt is not considered flooding, and water standing in swamps
and marshes is considered ponding rather than flooding.

Duration and frequency are estimated. Duration is expressed as extremely brief if
0.1 hour to 4 hours, very brief if 4 hours to 2 days, briefif 2 to 7 days, long if 7 to
30 days, and very long if more than 30 days. Frequency is expressed as none,
very rare, rare, occasional, frequent, and very frequent. None means that
flooding is not probable; very rare that it is very unlikely but possible under
extremely unusual weather conditions (the chance of fiooding is less than 1
percent in any year); rare that it is uniikely but possible under unusual weather
conditions (the chance of flooding is 1 to 5 percent in any year); occasional that it
occurs infrequently under normal weather conditions (the chance of flooding is 5
to 50 percent in any year); frequent that it is likely to occur often under normal
weather conditions (the chance of flooding is more than 50 percent in any year
but is less than 50 percent in all months in any year); and very frequent that it is
likely to occur very often under normal weather conditions (the chance of flooding
is more than 50 percent in all months of any year).

The information is based on evidence in the soil profile, namely thin strata of
gravel, sand, silt, or clay deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and little or no horizon development.

USDA  Natural Resources Web Soil Survey 2/20/2018
=8 Conservation Service National Cooperative Soil Survey Page 2 of 4



Water Features—-Albany County, Mew York 526 Central Ave

Alsa considered are local information about the extent and levels of flooding and
the relation of each soil on the landscape to historic floods. Information on the
extent of flooding based on scil data is less specific than that provided by
detailed engineerting surveys that delineate flood-prone areas at specific flood
frequency levels.

gm Matural Resources Web Soil Survey 212072018
Conservation Service Mational Cooperative Soil Survey Page 3 of 4



Water Features--—-Albany County, New York

526 Central Ave

Report—Water Features

Map unit symbol and | Hydrologic | Surface | Most likely Water table Ponding Flooding
soil name group runoff months
Upper limit | Lower limit Kind Surface Duration | Frequency | Duration | Frequency
depth
Ft Ft Ft
Ur—Urban land
Urban land W — — — WI. ”l —
Us—Urban land-Udipsamments complex, 0 to 8 percent slopes
Urban land — — — — — —_
Caﬁmmm::._mzﬁm Jan-Dec — - — — None — None
Data Source Information
Soil Survey Area: Albany County, New York
Survey Area Data: Version 15, Oct 8, 2017
Usba  Natural Resources Web Soil Survey 2/20/2018
“«=88 (opservation Service National Cooperative Soil Survey Page 4 of 4
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DENTE GROUP, A TERRACON COMPANY SUBSURFACE LOG: B-
PROJECT: 526 Central Avenue DATE FINISH; 2;’22.'18

METHODS: 3 1/4" Hollow Stem Augers, ASTM

CLIENT: Regan Development C( D R A FT 136 Drilling Methods with Auto Hammer

LOCATION: Albany, New York

JOB NUMBER: JB185008 JFAGE ELEVATION: +/- 242.0°
DRILL TYPE: CME 45C CLASSIFICATION: O.Burns
SAMPLE BLOWS ON SAMPLER CLASSIFICATION / OBSERVATIONS
DEPTH| # g" 12" 18" 24" N
1 6 8 FILL: Brown/Gray F-C SAND & CONCRETE,
6 10 14 |Some Asphalt, trace silt & brick (MOIST, FIRM)
2 | 4| 5 Dark Brown to Brown Mottled F-M SAND, Little
6 5 11 [to trace silt
3 4 4 Similar with Seams of Little Silt
5' 3 3 7
4 2 2 Grades Little Silt, trace organics (WET)
2 d 4
10° 5 1 2 Grades Some Silt (SATURATED)
1 2 3
15" 6 WH | WH Grades Gray Fine SAND, trace silt
112" | - 1
(MOIST TO SATURATED, FIRM TO LOOSE)
20" 7 1 3 Gray SILT and CLAY
2 2 5 (SATURATED, SOFT)
End of boring 22.0° depth.
Groundwater measured at 11.0' depth within
25 auger casings after Sample #6.




PROJECT; 526 Central Avenue

LOCATION: Albany, New York

DENTE GROUP, A TERRACON COMPANY

DATE

B-2

SUBSURFACE LOG:

FinsH: 2123018

METHODS: 3 1/4" Hollow Stem Augers, ASTM

CLIENT: Regan Development Cormp.

D1586 Drilling Methods with Auto Hammer

JOB NUMBER: JB185008

SURFACE ELEVATION: +/- 240.0°

SAMPLE

DRILL TYPE: CME 45C

-

BLOWS ON SAMPLER

CLASSIFICATION: O.Burns

CLASSIFICATION | OBSERVATIONS

DEPTH b

&

12"

18"

24"

M

12

WH

10 5

5

FILL: Brown F-M SAND, Little Mottling and

Silt (MOIST)
Grades Brown Mottled F-C SAND, Some Brick

Grades Some Mortar, Grades to Dark Brown
SILT, Little Brick
(MOIST, FIRM AND LOOSE)

Brown/Dark Brown F-M SAND, trace silt,
rootlets noted (WET, LOOSE)

- o e e e R B RN S R RS B RS e mm e mm  wm

Gray Fine SAND, Some Silt

DRAFT |

15' 6

WH

112"

Grades Little Silt (SATURATED)

(MOIST TO SATURATED, LOOSE)

20

25

End of boring 20.0" depth.
Driller notes 3.0" of running sand within auger
casings upon completion of borehole.




DENTE GROUP, a TerracoN company | SUBSURFACE LOG: B-3

DATE | 22518 _

PROJECT: 526 Central Avenue Finise: 2025018

LOCATION: Albany, New York METHODS: 3 1/4" Hollow Stem Augers, ASTM
CLIENT: Regan Development Corp. D1586 Drilling Methods with Auto Hammer
JOB NUMBER: JB185008 SURFACE ELEVATION: +/- 244.00
DRILL TYPE: CME 45C CLASSIFICATION: O.Burns
SAMPLE BLOWS ON SAMPLER CLASSIFICATION /| OBSERVATIONS
DEPTH| # i" 12 iy 24" M
1 3 5 FILL; Brown/Gray F-C SAND, SILT, and
7 10 12 | GRAVEL, Little Concrete (MOIST)
2 T 10 Grades Some Silt, Brick, and Asphalt
8 14 18 (MOIST, FIRM)
3 10 G ([ T Ntk e S P e
5 5 4 11 | Dark Brown to Brown F-M SAND, Some to
4 4 2 Little Silt, Grades Gray, lrace organics noted
2 3 4 (WET)
10° 5 2 4 Grades Some Silt (SATURATED)
5 4 9
T e DRAFT
WH | WH | WH

20 T 3 1 Grades Little Silt
4 3 3
25 8 2 1 Grades trace silt
1 2 2
(MOIST TO SATURATED, FIRM TO LOOSE)




PROJECT: 526 Central Avenue

LOCATION: Albany, New York

DENTE GROUP, A TERRACON COMPANY

DATE sramT 2/25/18

SUBSURFACE LOG: B-3 contin.

Fivis: 212518

METHODS: 3 1/4" Hollow Stem Augers, ASTM

CLIENT: Regan Development Corp.

D1586 Drilling Methods with Auto Hammer

JOB NUMBER: JB185008

SURFACE ELEVATION: +/- 244.0'

DRILL TYPE: CME 45C

CLASSIFICATION: O.Burns

SAMPLE BLOWS ON SAMPLER CLASSIFICATION /| OBSERVATIONS
DEPTH| # iy 12" 18" 24" N
30 g 1 1 Gray SILT and CLAY
2 4 3
35 10 [ WH | WH
1 4 1
40 11 | WH | WH D R A F T
WH 1 WH
45' 12 | WH | WH
1 1 1
50" 13 | WH | WH
WH 1 1 (SATURATED, VERY SOFT)
End of boring 52.0° depth.
Groundwater measured at 11.4" depth within
55' auger casings after Sample #6.




DENTE GROUP, A terracon company | SUBSURFACE LOG:  B-4

PROJECT: 526 Central Avenue DATE Firasn: 202318

LOCATION: Albany, New York METHODS: 3 1/4" Hollow Stem Augers, ASTI
CLIENT: Regan Development Corp. D1586 Drilling Methods with Auto Hammer
JOB NUMBER: JB185008 SURFACE ELEVATION: +/- 242.0'
DRILL TYPE: CME 45C CLASSIFICATION: O.Burns
SAMPLE BLOWS ON SAMPLER CLASSIFICATION | OBSERVATIONS
DEPTH| # 5" 120 18" 24 M +/- 4" Asphalt, +/- 4" Base
1 79 10 FILL: Brown F-C SAND, Some Silt and Ash,
10 | 11 20 |Littie Gravel, trace cinders (MOIST, FIRM)
2 10 Tl 1 | |eeeslesddasdonmis i esass s
4 4 11 | Brown F-M SAND, Little Silt
5" 3 4 3
3 3 6
4 3 Grades to Gray
DRAFT |
s ) (MOIST TO WET, FIRM TO LOOSE)
10 5 3 1 Dark Brown PEAT
' i 2 2
3] 1 2
3 2 5
7 2 1 ol [_MGIST, LOOSE)
15" 2 4 3 | Gray Fine SAND, Some Silt (WET)
8 1 1 Grades (SATURATED)
2 3 3
20" 9 1 1/12" Grades Little Silt
i 1 1 (WET TO SATURATED, LOOSE)
End of boring 22.0° depth.
25"




DENTE GROUP, A TERRACON COMPANY

PROJECT: 526 Central Avenue DATE

SUBSURFACE LOG: B-5

Finask: 2023718

LOCATION: Albany, New York METHODS: 3 1/4" Hollow Stem Augers, ASTM
CLIENT: Regan Development Corp. D1586 Drilling Methods with Auto Hammer
JOB NUMBER: JB185008 SURFACE ELEVATION: +/- 246.0°
DRILL TYPE: CME 45C CLASSIFICATION: O.Burns
SAMPLE BLOWS ON SAMPLER CLASSIFICATION | OBSERVATIONS
DEPTH|  # B 12" 18" 24" N
1 4 5 FILL: Brown F-C SAND, Little Asphalt and
5 4 10 | Silt (MOIST, LOOSE)
IR Brown F-M SAND, Some to Little Silt, Little
5 4 8 | Gray Mottling
3 4 3 Grades Brown
5 3 3 6
4 3 3 Grades trace silt (WET)
3 4 3]
10 5 | WH | 112" Grades (SATURATED)
- 1 1
15' 6 WH | 112"
- 1 1
20" 7 WH | WH Grades Gray
1 1 1 (WET TO SATURATED, LOOSE)
End of boring 22.0° depth.
Groundwater measured at 8.8' depth within
25 auger casings after Sample #6.




DENTE GROUP, A Terracon company | SUBSURFACE LOG: B-6
PROJECT: 526 Central Avenue FinisH: 2023018
LOCATION: Albany, New York METHODS: 3 1/4" Hollow Stem Augers, ASTM
CLIENT: Regan Development Corp. D1586 Drilling Methods with Auto Hammer
JOB NUMBER: JB185008 SURFACE ELEVATION:; +/- 245.00
DRILL TYPE: CME 45C CLASSIFICATION: O.Burns
SAMPLE BLOWS ON SAMPLER CLASSIFICATION | OBSERVATIONS
DEPTH| # & 1" 18 24 N
1 & 5 FILL: Brown/Gray F-C SAND & CONCRETE,
6 5 11 |trace silt (MOIST, FIRM)
b 1 P Brown Mottled F-M SAND, Little Silt
2 1 4
3 2 3 Grades Brown
5' 3 3 6
4 3 3 Grades Some Silt (SATURATED)
3 2 &
5 (112" - Grades Little Silt
12" - 1
10 6 WH 1
i1z | DRAFT
18 7 WH | WH Grades trace silt
WH | WH | WH
20' 8 1 1 _{r_#IElI_ST TO SA'[L_IR_ﬁ_uTED. LOOSE)
2 3 3 |Gray SILT and CLAY (SATURATED, V. SOFT)
End of boring 22.0° depth.
Groundwater measured at 8.5' depth within
25 auger casings upon completion of borehole,




PROJECT: 526 Central Avenue

LOCATION: Albany, New York

DENTE GROUP, A TERRACON COMPANY

DATE

SUBSURFACE LOG: -1

Firisu: 212518

METHODS: 3 1/4" Hollow Stem Augers, ASTM

CLIENT: Regan Development Corp.

D1586 Drilling Methods with Auto Hammer

JOB NUMBER: JB185008

SURFACE ELEVATION: +/- 245.0'

DRILL TYPE: CME 45C

CLASSIFICATION: O.Burns

SAMPLE BLOWS ON SAMPLER CLASSIFICATION / OBSERVATIONS
DEFTH| # & 120 18" 24" M
1 5 5 FILL: Brown Mottled F-C SAND, Some Gravel,
4 5 g |Little Sit  (MOIST, LOOSE)
2 5 4 Brown F-M SAND, Little Silt, trace mottling
4 4 8
3 2 3
5 3 2 6
4 3 3 Grades (WET)
2 2 5 (MOIST TO WET, LOOSET)
End of boring 8.0° depth.
10
) J
15' W
20
25




el

a lerracon comrany
INFILTRATION TEST RESULTS
PROJECT: 526 Central Avenue = | PRQJECT NO. JB185008
PROJECT LOCATION: Albany, New Y D R A F T - DATE: 2/26/18
WEATHER: b resTER: AB
Test Test Depth Trial No, Water Drop | Elapsed Time Infiltration Rate
Location (feet) {inches) {hours) {inches/hour)
1 51 i 75 1.00 75
o 7.5 1.00 7.5
3 7.5 1.00 | 7.5
4 7.5 1.00 7.5
Average Infiltration rate for four trials was 7.5 inches per hour.
L Infiltration rate of final trial was 7.5 inches per rl::ru_r.

Notes:
(1) Testing was conducted in general accord with the "Infiltration Testing Requirements” contained in
Appendix D of the New York State Storm Water Management Design Manual.

(2} Test pipe was installed in a borehole made adjacent to test boring I-1.

SOIL CLASSIFICATION AT TEST DEPTH
Test Location |-1: Brown F-M SAND, Little Silt

Denle Group, A Terracon Company 594 Broadway  Watarviiet, NY 12188
P (518} 266 0310 F (518) 266 0238  {erracon.com

Environmental Facilities Geotechnical Materials




k). Engineering and
Land Surveving, P.OC.
.'al-l .r-w l-dn:w.rl-...a!':.m.; 4
e o

Stormwater Management Repor

Exhibit B - WQv, RRv and Pretreatment
.1 Water Quality Volume (WGv) (Post Area #1A and #1B)

2 W0Qv Peak Flows (Post Area #1A and #1B)
.3 Peak flows to WQV #2

4 RRy for Project

5 Hydrodynamic Unit

February 2018
Page 18



@ fanesdrgond = PROJECT # 9T2.21 SHEET # oF PAGE # O

MADE BY: JWE oATE 212812018
FrROJECT 528 Central Ave CHKD BY: DATE:
sussEcT UNIFORM STORMWATER SIZING CRITERIA REWISED 8Y: DATE:
WQv, CPv AND PRELIMINARY BASIN SIZING CHKD BY, DATE:

[Computafion of Preliminary Stormwater Storage Volumes and Peak Discharges
(Designed for compliance with hew York State Management Design Manua! guidelines)

Basic Watershed Data

County:[  Albany | §0% Rainfall Event:[_1.2__|inches (Figure 4.1 - NYS SWDM)
Rainfall Distribution Type =[_2___|(1,1A,20r3)  Impervious Area: [ 1.33 |acres
PandiSwanp Ini’uat_
adjustment | Abstraction
Watershed Area AVE. TOC Faclor la
Condition ael | mi* CN ihrs) Fp (inchas}
Pre Araa 1 vz 0.008 76 0198 1 063
Post Area 1 1.03 0.002 94 0.189 1 .13
Post Area 14 2.38 0.004 87 01 1 0.30

(See supporting documantalion)

DIRECT RUNOFF SUMMARY
PRE-DEVELOPMENT (Area 1) POST-DEVELOPMENT (Area 1) POST-DEVELOPMENT {Area 14)
Feak FPeak Peak
Storm Precip. Runoff | Discharge | Runoff Valume |  Runoff | Discharge | Runoff Velume | Runoff | Discharge | Runoff Velume
Event 24 hrl:lmyr zq-nrany F'mDprL.r pra¥ Ty yf 2¢-er.-~_u.r F'l::lupr-yl' T 2eneln IJIIDpn-'fr L
i {inches) {inches) {efs) {oubic feet) {inghes) (cfs) {cubic feat) finches) {cfs) {cubic feel)

1-yr 2.4 0.6 28 8572 1.8 2.2 6,633 1.2 4.7 10,501

2yr 29 0.9 413 12,805 2.3 2.7 B 426 1.7 6.2 14,128

Syr ay 1.5 7.2 20420 a0 3.5 11,332 2.4 B.5 20,209
10-yr 4.8 2.1 10.2 28,760 38 473 14 265 a1 10.8 26,503
25-yr 4.9 2.5 1.7 33129 42 4.7 15,738 3.5 11.9 28,704
S0-yr o9 3.0 14.0 30,876 4.8 54 17,054 410 13.6 34 554
100-yr 7.0 4.3 19.7 &7 489 6.3 6.9 23511 55 i7.8 46,861

UNIFORM STORMWATER SIZING PARAMETER SUMMARY
Water Quality Volume, WQv=_ 0.13  acre-feet { 5747 ft")
Channel Protection Storage Volume, Vs = 0.2  acre-feet ( 6882 f')
Average Release Rate= 0.08 cfs
Overbank Flood Protection Volume, Qpyp,, = 0.23  acre-feet ( 9,846 #°)
Extreme Flood Protection Volume, Qfyg.,, = 0.29 acre-feet ( 12,678 f°)

Safe Passage of 100-yr Design Storm=__ 17.8 cfs

NYS Uniform Stormwatar (WQV) 1A xs.xIs
372018 Uniform Sizing Criteria



{See supporting documantation)

PROJECT# 972.21 SHEET # OF. PAGE # OF:
WMADE BY: JWE DATE, 2/28/2018
ProveCT: 526 Cenfral Ave CHKD BY DATE:
SUBJECT. UNIFORM STORMWATER SIZING CRITERIA REVISED BY: DATE! !
WQy, CPv AND PRELIMINARY BASIN SIZING CHKD BY: DATE. b
[Computation of Preliminary Stormwater Sforage Volumes and Peak Discharges
{Dasigned for compliance with Mew York State Management Design Manua! gusdelings)
Hydrologic Input Parameters and Site Hydrology
Rainfall Distribution Type= 2 (1, 1A 2ar3)
24-hour, 1-yrevent ( 2anPiy )= 2.4 inches
Area To
Condition Ac) CHN fhrs)
Pre Area #1 372 76 0.186
Post Area #1 1.03 84 019
Post Area #1A 2.36 a7 0.1
[See supporting documentation)
Hydrologic Calculations
Event / Runoff
H-nro-1-rr H-hra'lﬂ-yr H--nruitlﬂdyr
Condition {inches) (cfs) finches) {ofs) {inchas) [cfs)
Pre Area 1 0,83 275 213 1047 426 18.75
Post Area 1 1.77 2.16 3.82 4,34 6.29 6.90
Post Area 1A 1.23 469 310 10.80 548 17 80

Water Quality Volume, WQv

Compute Impervicus Cover
{U=e both on-site and off-site drainage)

Impervious Area:  1.33  acres

Total Watershed Area: 2,36 acres

| = Impervious Area / Total Watershed Area
| =1.33 acres [ 2.36 acres
| = 56.5%

Compute Runoff Coefficient, Ry

Ry = 0.05 + 0.008 * (), where | = % impervious cover
Ry = 0.05 + 0.008 * (56.5)
Rv = 0.56

Compute WQv, (includes both on-site and off-site drainage)
(Use the 80% capture rule with 1,2" of rainfall, Figure 4.1 MY S-5W0NM)

WQv = (1.2in.) * (Rv) * (A)
WQv = (1.2in.) * (0.56) * (2.356ac) * (1#t/12in)

wav= 013 acft ( 5747 ft')

NYS Uniform Stormwater (WQV) 1A xis.xls
Uniform Sizing Criteria

JT2018




PROJECT # 972.21 SHEET # OF FAGE# OF

WADE BY: JWE DATE:  2/28/2018
PROJECT: 526 Central Ave CHKD BY: DATE,
sus/eECT: UNIFORM STORMWATER SIZING CRITERIA REVISED BY: DATE:
WQv, CPv AND PRELIMINARY BASIN SIZING CHKD BY: DATE:

Computation of Preliminary Stormwater Storage Volumes and Peak Discharges
{Designed for compliance wilh New Yoo State Managamant Dasign Manual guidelinas)

Compute Channel Protection Storage Volume, Vs

For stream channel protection, provide 24 hours of extended detention (T) for the one-year event.
First, determing the value of the unil peak discharge (gu) using TR-55 and Rainfall Gestribution Type
Calculate the initial abstraction (1a) for POST DEVELOPMENT AREA #1A CN of 87
la= {200/ CN-2)
la= (200 /87 -2)
la= 0289
Calculate 1a/ 24 1Py

18/ gapePy e = 0.3 /2.4 inches
la/ Zﬂ-l!rp'l-y'r = D.12 inches

Using la/P = 0,125 and Tc = 0.1,
qu = 1000.0 csmiin where csm = {cubic feel per second per square mile per year)

Unit Peak Discharge (qu) for NRCS (SCS) type 11 rainfall distribution
Source: Exhibit 411, TR-55. USDA.

1000

o

—_—a
— .35
0.4
— 45
— .5

100 +

e |31

Unit Peak Discharge (g,), (csm/in)

10 - - $ t —_ = | 1 # T 1
.1 1 10

Time of Concentration (Tc), (hrs)

NYS Uniform Stormwater (WQV) 1A xls.xls
372018 Uniform Sizing Critera




PROJECT # 972.21 . SHEET # OF: PAGE # OF: |

mapesy:  JWE DATE: 2/28/2018
PROJECT: 526 Central Ave CHKD BY: DATE, |
susiecT: UNIFORM STORMWATER SIZING CRITERIA REVISED BY: DATE:
WQv, CPv AND PRELIMINARY BASIN SIZING CHKD BY: _ DATE:

Computafion of Preliminary Stormwater Storage Volumes and Peak Discharges
iDesigned for compliance with New Yark State Maragement Degign Manual guidelines)

Knowing qu = 1000, and Tc = 24 hours, find go/qi using the ‘Detention Time vs. Discharge Ratios' chart below.

Detention Time vs, Discharge Ratios
Source: Figure 8.5, NYS SWDM (MDE, 2000}

Ratio of Outflow to Inflow (go/ai)

0.0e0

Q i PR f—i S foson e I R .-|l|.l--|--—l

50 10D 150 200 250 300 350 400 450 600 S50 E00 €80 700 750 00 850 900 960 “feao
Linit Peak Discharge

Peak outflow discharge/peak inflow discharge (go/gi)
qofgi = 0.020

Approximate detention basin routing for 24-hour rainfall
(tpplicable through single- and multiple-stage stictures)

Vs/Vr = 0.683 - 1.43(qolgi) + 1.64(qoigi)’ - 0.804(qofqi)’
(Where Vs aquals channel protection storage (Cpv) and Vi equals the volume of runafl in inches.)
Source; MY S-5MOM, Appendix B.1, equation 2.1 .16

VsV = 0.683 - 1.43(0.02) + 1.64(0.02)A2 - 0.804(0.02)*3
VsiVr= 0.66

24.w@iy = 1.23 inches

Vs = Cpv = (Vs/Vr) * (24-hrQ1-yr) * (Drainage Area) / 12
Source: NYS-SMDM, Appardix B.1, equation 2.1.17

Channel protection storage (Cpv) = Ve = 0.16 acre-faet (B8E2 cubic feet)

Define the Average Release Rate

The above volume, 0,16 acre-fest, is to ba releasad over 24 hours
Average Release Rate = 0.16 ac-ft * 43,560 cffac) [ (24 hrs * 3,600 sec/hr)

Average Release Rate= 0.080 cfs

NYS Uniform Stormwater (W) 1A xls.xls
372018 Uniform Sizing Criteria



PROJECT # 972.21 SHEET # CF PAGE # OF:

MADE BY: JWE DATE:  2/28/2018
PRoJECT 526 Central Ave CHKD BY: DATE.
sussEcT UNIFORM STORMWATER SIZING CRITERIA REVISED BY: DATE: _
WCv, CPv AND PRELIMINARY BASIN SIZING CHKD BY: _ DATE.

Computation of Preliminary Stormwater Storage Volumes and Peak Discharges
(Designed for compliance with Nelw Yok State Managamant Design Manual guidelines)

Compute Overbank Flood Protection Volume {Qpg.)
For the overbank flocd protection volume, size is determimed using the TR-55 "Short cut method," which relates
{ne storage volume to the required reduction in peak flow and storm inflow volume (Figure §.6)

Faor a Post-developed inflow rate {gi) = 10.80 cfs and a

Pre-developed, allowable outflow rate (go) = 583 cfs
(go/qi) = 0.54

* Uslng WYS-SMDM, Figure 8 6, and a post-developad curve number of golg 1, the resultant (Vs is
Vsivr= 0.27

Approximate Detention Basin Routing for Rainfall Types |, 1A, 1, and |1l
Souwrce: Figure 8.6, TR-55, 19086

(Msir)

(golgi)

Using a total 5.4 Qqpyr runoff volume of 0.7 acre-feet (32630 cubic feet), the required storage (Vs) is:

Vs = Qpv = (VB " (anQio.y)
Vs =Qpv = 027 * 0.7 acre-feet
Vs=0Qpv= 0.20 acre-feet (8649 cubic feet)

While the TR-58 short cut method reports to incorporate multiple stage structures, experience has shown that an
additional 10-15% starage is required when multiple levels of extended detention are provided inclusive with the
10-year starm. So, for preliminary sizing purpeses, add 15% to the required volume for the 10-year storm.

Saurce. NYS-5MOM, Chaplar 8, page 8-9

Qpioye = 0.23 acre-feet (9946 cubic feet)

NYS Uniform Stormwater (WQOV) 1A xls.xls

3frizoia Uniform Sizing Criteria



FROJECT# BT2.21 SHEET # OF: PAGE # oE:

MADE BY: JWE DATE: 212812018
PROJECT: 526 Central Ave _ CHKD BY: DATE.
sussecT: UNIFORM STORMWATER SIZING CRITERIA REVISED BY: DATE:
WQv, CPv AND PRELIMINARY BASIN SIZING CHKD BY, DATE:

Computation of Preliminary Stormwater Storage Volumes and Peak Discharges
{Designed for compliance with Maw York State Managerman! Design Manual guldelines)

Compute Extreme Flood Protection Volume (Qpigo.y)
Far the extrame flacd protection valume, size is determingd using the TR-55 "Short cut method,” which relates
the starage voiume 1o the required reduction in paak flow and storm inflow volume (Figune 8.6).

For a Posl-developed inflow rate (gi) = 17,80 cfsand a
Pre-developed, allowable outflow rate (go) = 12.85 cfs
(qolgi)= 0.72

* Using NYS-SMDOM, Figure 8.6, and a post-developed curve number of , the resultant [WsAT) is
Veifr= 0.20

Approximate Detention Basin Routing for Rainfall Types |, 14, 11, and 11|
Source: Figure 8.6, TR-58, 1086

06

05 \ | |
|
o \ i 1 I — ]
\\ Types Zand 3
03 Typag 1 and 14 1

\
02 - —;—-\

a1

(Vs/Vr)

n i " "
01 0.2 3 .4 0.4 0.6 0.7 0.8

(qo/qi)

Using a total s 1/Qiogye runoff volume of 1.2  acre-feet (53779 cubic feet), the required storage (Vs) is:

Ws = Qpv = (VSVI) * (zanQigoy)
Ve =0pv=02"12 acre-feet
Vs=0Qpv= 025 acrefeet (11025 cubic feet)

While the TR-55 short cut method reports to incorporate multiple stage structures, experience has shown that an
additional 10-15% storage is required when multiple levels of extended detention are provided inclusive with the
100-year storm. So, for preliminary sizing purposes, add 15% to the required volume for the 10-year storm.
Source: NYS5-SMOM, Chaplsr 8, page 8-9

Qpyopyr= 0.29 acre-feet (12678 cubic feet)

MY 5 Uniform Starmwater (WQV) 1A ks xls

372018 Uniform Sizing Criteria



PROJECT # 972.21 SHEET # OF: PAGE # OF.

MADE BY: JWE paTE: 2/28/2018
PROJECT. 526 Central Ave CHED BY: DATE
suB/ECT UNIFORM STORMWATER SIZING CRITERIA REVISED BY: DATE
WaQv, CPv AND PRELIMINARY BASIN SIZING CHKO BY: DATE

Computation of Preliminary Stormwater Storage Volumes and Peak Discharges
(Designed for compliance with New Yook Sfate Menagement Design Manual guidelines)

Analyze Safe Passage of 100-Year Design Storm (Qf)
If peak diacharge contral of the 100-year storm is nol required, L is slill racessary lo provide safa passage for the 100-year avenl
under ulimate buildout conditions;

20 Qo (Pre-development Rate) = Q,, = 18 cfs

NYS Uniform Stormwater (WOV) 1A x5 x5
372018 Uniform Sizing Criteria
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MADE BY: JWE DATE: 2{28/2018
PrOJECT: 526 Central Ave CHKD BY- DATE:
suBJECT: UNIFORM STORMWATER SIZING CRITERIA REVISED BY: DATE:
WaQv, CPv AND PRELIMINARY BASIN SIZING CHKD 8Y: DATE:

[Computation of Preliminary Stormwaler Storage Volumes and Peak Discharges
(Deskgred for compliance with Maw York State Menagemen! Design Manval guidelines)

Basic Watershed Data

County:[__Albany | 90% Rainfall Event: [__1.2__|inches (Figure 4.1 - NYS SWDM)
Rainfall Distribution Type=[ 2 __|(1,1A ,20r3)  Impervious Area: acres
Pand!Swamp In“iall
Watershed Area AVE. TOGC Faclor la
Condition ey | mi* CN {hrs) Fp {inenes)
Pre Area 1 372 0.006 76 0,198 1 0.83
Past Area 1 1.03 0.002 a4 0.188 1 0.13
Fost Area 16 1.21 0.002 85 01 1 0.11
{See suppeting decumentation)
DIRECT RUNCFF SUMMARY
PRE-DEVELOPMENT (Area 1) POST-DEVELOPMENT (Area 1) POST-DEVELOPMENT (Area 18}
Poak Paak Paak
Sterm | Precip. Runoll | Discharge | Runoff Volume |  Runefi | Discharge | Runeff Velume | Runoff | Discharge | Runoff Volume
Event Zd-ﬂrpm-w :4.|-|rD,-;.5.-.- F‘r&qpqafr Pmurnqr 24-rl'mrr-_hr P\:vstaprl-rr varnqn 24-!1I’Q|'J-}V llllupn-}r IJ"\‘I'r“_“

n {inches) {inchas) (cfs) {eubic faet) {inches) (cfal {cubic feat) {incheg) (efs) {cubic feaf)
1-yr 2.4 0.6 2.8 a.572 1.8 2.2 6,633 1.9 31 8,212
2-yr 29 0.8 4.3 12,805 2.3 2.7 8426 2.4 3.8 10,347
S-yr 3.7 1.5 72 20,420 3.0 3.5 11,332 3.1 5.0 13,795
10-yr 45 2.1 10.2 28760 3.8 4.3 14,265 39 8.1 17,267
25-yr 4.9 2.5 117 33129 4.2 4.7 15,738 4.3 6.6 19,008
50-yr 5.5 3.0 14.0 39,878 4.8 5.4 17,854 4.9 7.5 21,625

100-yr 7.0 4.3 18.7 57,489 8.3 6.9 23.511 5.4 9.6 28,182

UNIFORM STORMWATER SIZING PARAMETER SUMMARY
Water Quality Volume, WQv= 0,10 acre-feet { 4540 ft')
Channel Protection Storage Volume, Vs= 0.1  acre-feet ( 5382 ft')
Average Release Rate= 0.06 cfs
Overbank Flood Protection Volume, Qpyg.,,= 0.06 acre-feet { 22583 ft*)
Extreme Flood Protection Volume, Qf,p.,, = -0.14 acre-feet { (B.133) ft*)

Safe Passage of 100-yr Design Storm=__ 9.6 cfs

NYS Uniform Stormwater (WQNY) 1B.xls xls
372018 Uniform Sizing Criteria



FROJVECT# 972.21 GHEET # OF. PAGE # Qi

MADE BY: JWE DATE:  2/28/2018
FRoJECT: 526 Central Ave CHKD Y DATE:
sugJeCT. UNIFORM STORMWATER SIZING CRITERIA REVISED 8Y: DATE

WQv, CPv AND PRELIMINARY BASIN SIZING CHKD BY: DATE
[Computafion of Preliminary Stormwater Storage Volumes and Peak Discharges
{Designed for compliance with MNew York Stafe Management Design Maneal guidelings)
Hydrologic Input Parameters and Site Hydrology
Rainfall Distribution Type= 2 (1, 1A, 20r3)
24-hour, 1-yr event { g Pre ) = 2.4 inches
Area Tc
Condition LAE CN (hirs)
Pra Area #1 372 TG 0198
Post Arza #1 1.03 G4 0.18
Post Area #1B 1.21 95 0.1
[Sae suppodting documentation)
Hydrologic Calculations
Event / Runoff
zd-hruhyr z,d--ﬁrum-rr 24-hrG'il:lI1-1'r
Canditian {inches) {cfs} finches) {cfs) {inchas) ()
Pre Area 1 0.63 275 213 1017 4.26 19.75
Post Area 1 197 2.18 3.82 4.34 6.29 6.90
Post Area 18 1.87 3.13 3.092 B.08 6.41 9.55

(Sae supporling documentation)

Water Quality Volume, WQyv

Compute Impervious Cover
{Uza both on-gite and off-sile drainage)
Impervious Area:  1.08 acres

Total Watershed Area: 121 acres

| = Impervious Area / Total Watershed Area
| =1.09 acres / 1.21 acres
| = B9.8%

Compute Runoff Coefficient, Rv

Ry = 0.05 +0.008 * (I}, where | = % impervious cover
Rv = 0.05+0.009"* (89.9)
Rv =085

Compute WQyv, (includes both on-site and off-site drainage)
{Use the 90% capture rube with 1.2" of rainfall, Figure 4.1 NYS-SWDM)

WQu = {1.2in.) " (Rv) " [A)
WQv = (1.2in.) * (0.88) * {1.212ac) * (11t112in)
WQv= 010 acft ( 4540 f°)

NYS Uniform Stormwater (WQV) 18 xls.xls

rizona Uniform Sizing Criteria
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MADE BY: JWE pateE.  2/28/2M1
PrOJECT: 526 Central Ave CHKD BY: DATE -
sussecT: UNIFORM STORMWATER SIZING CRITERIA REVISED BY. DATE:
WQv, CPv AND PRELIMINARY BASIN SIZING CHKD BY: DATE:

Computation of Preliminary Stormwater Storage Volumes and Peak Discharges
(Designed for compliance wilh Mew York State Managemant Design Manual guidelines)

Compute Channel Protection Storage Volume, Vs

For stream channel protection, provide 24 hours of extended detention (T) for the one-year event.
First, determine the value of the unit peak discharge (qu) using TR-55 and Rainfall Distribution Type
Calculate the initial abstraction (la) for POST DEVELOPMENT AREA #1B CN of 85
la= (200 fCN-2)
la= (200/95-2)
la= 0105
Calculate 1a f zap Py
12/ anPiw =011/ 24 inches

la ! p40P1e= 0.04 inches

Using la/P = 0.044 and Tc = 0.1;
qu = 1000.0 csmiin where csm = (cubic feet per second per square mile per year)

Unit Peak Discharge (qu) for NRCS (SCS) type 11 rainfall distribution
Source: Exhibit 4-11, TR-55. USDA.
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NYS Uniform Stormwater (WQY) 1B.xls.xls
3712018 Uniform Sizing Criteria




PROJECT # 972.21 SHEET # oF: PAGE # OF:

MADE BY: JWE DATE:  2/28/2018
PROJECT: 526 Central Ave CHKD BY: DATE:
sussECT: UNIFORM STORMWATER SIZING CRITERIA ~~ REWSED BY: DATE:
WQv, CPv AND PRELIMINARY BASIN SIZING CHKD BY: DATE:

Compulation of Preliminary Stormwater Storage Volumes and Peak Discharges
{Designed for compliance with Mew Yok State Management Design Manua! guidelines)

Knowing qu = 1000, and Tc = 24 hours, find go/gi using the ‘Detention Time vs. Discharge Ratios' chart below,

Detenticn Time vs. Discharge Ratios
Seurce: Figure 8.5, NYS SWOM (MOE, 2000)

12

Q.15+

o1 1
i
0.05 1 0120

ﬂ‘-l—'"l——'—!—'—'—E—'—'—"-l b sl b e + ok t oy
&0 100 150 20D 250 300 350 400 450 500 450 600 650 70D 750 800 850 00 w50 4000
Linit Peak Discharge

Ratio of Qutflow to Inflow (go/gi)
T 't T

e

‘- T I T I e S ]

Peak outflow dis-;;iarge.rpeak inflou.r_dis_charga {gofgi)
gofgi= 0.020

Approximate detention basin routing for 24-hour rainfall
(Applicable thraugh single- and muitiple-stage structures)

VslVr = 0.883 - 1.43(golgi) + 1.64(go/qi)’ - 0.804(qo/qi)*
(Whete Vs equals channel protection storage (Cpy) and vr equals ihe volume of rinoff i inches.)
Source; NYS-SMDM, Appendix B.1, equation 2.1.16

Vs/Vr = 0.683 - 1.43(0.02) + 1.64(0.02)"2 - 0.804(0.02)*3
WsMr= 0.66

sy = 1.87 inches

Vs = Cpv = (Ve/Vr) * (24-hrQ1-yr) * (Drainage Area) / 12
Source: NYS-SMOM, Appendix B.1, equation 2.1.17

Channel protection storage (Cpv) =vs= 0.12 acre-feet (5382 cubic feet)
Define the Average Release Rate
The above voluma, 0.12 acre-fael, is lo be released over 24 hours

Average Release Rate = 012 ac-it ™ 43,560 cffac) / (24 hrs " 3,600 sec/hr)

Average Release Rate = 0.062 cls

NYS Uniform Stormwater (WQV) 1B.xls.xls
3712018 Uniform Sizing Criteria







































VortSentry® HS m———

Engineered performance and installation simplicity

~GRATE
The MortSentry HS system employs a helical flow pattern that enhances
trapping and containment of pollutants and provides effective removal of
settleable solids and floating contaminants fram urban runofi,

FRAME
— GRATE IMLET

With the ability to accept a wide range of pipe sizes, the VoriSentry HS can iy — FLOWS PARTITICN
BAFFLE 1

treat and convey flows from small to large sites. A unique internal bypass
design means higher flows can be diverted without the use of external il INLET PIPL
bypass structures. The design of the VortSentry HS minimizes adverse 4
velocities or turbulence in the treatment chamber, This helps to prevent the S
washout of previously captured pollutants even during peak conditions,
The VortSentry HS is also available in a grate inlet configuration, which is e
ideal for retrofits. Tt

CONTRCL
How does it work?

TREATMENT I TR

Flows from low intensity storms, which are most frequent, are directed into  CHAMIER
the treatment chamber through the primary inlet. The tangentially oriented
downward pipe induces a swirling motian in the treatment chamber that

increases caplure and containment ahilities. Moderate storm flows are

directed into the treatment chamber through the secondary inlet, which allows for capture of floating trash
and debris. The secondary inlet also prowvides for treatment of higher fiows without significantly increasing the
velocity or turbulence in the treatment chamber. This allows for a more quiescent separation environment.
Settleable solids and fioating pollutants are captured and contained in the treatment chamber.

Flow exits the treatment chamber through the cutlet flow control, which manages the amount of flow that is
treated and helps maintain the helical flow patterns developed waithin the treatment rhamber

Flows exceading the system’s rated treatment flow are diverted away from the treatment chamber by the flow
partition. Internal diversion of high flows eliminates the need for external bypass structures. During bypass, the
head equalizing balfle applies head on the outlet llow contral to limit the flow through the treatment chamber.
This helps prevent re-suspension of praviously captured pollutants,

VortSentry HS

» Helical flow pattern enhances trapping and containment of pollutants
* High treatment and bypass capacitios

+ Compact footprint ideal for congested sites

« Lightweight design easy 1o install

= Available in both inline and grate inlet configurations

= Quick manufacturing turnaround time




Available Models e ss——

Typical internal

MMH Diameter or  Typical Depth?Below  Water Quality Flow? Screen Typlcal
Equivalent 1D Plpe Invert 125 fm DiametenHelght Sump Capaclty
COS Model ft m ft m cts ! ft yd? m?
CD52015-4 4 ! 3.5 I 07 1.8 2.0M.5 0605 0.5 04
CDs2015 5 3 S EF 3 0.7 TAL ZOs a0 13 1.0
cos2020 & : 5.7 1.1 ? 20”0 0606 13 10
CDS2025 5 : 6.0 1.H 1.6 a5 3 2.0/2.5 | B/ B 1:3 1.0
CD53020 =] 6.2 1.3 2.0 ot 30020 1945 f 21 5
i CD53020 ] 71 22 3.0 o 3.0/3.0 LTS 2.1 f
CDS3035 6 7623 38 062 3.0/35 0.9 21 18
CDS4030 8 86 & 4.5 204 AOADY 1308 5.6 4
~ CD54040 g 9.7 1.0 6.0 6549 4.0/4.0 M2 LA
CO5A045 a 10.3 31 7.5 2.4 4.0/4.5 1.4 5.6
CDS3020-D 6 1. G2 19 2,0 5. 3.0/2.0 4/ 2.1
CD53030-DV & 6.9 : 3.0 Bh.0 3.0/3.0 i 2.1 i
CO53030-0 6 i 2.2 3.0 &5.0 3.0/3.0 0.5 2.1
E _ Cps3035-D & 8.7 G 3.8 [ 3.0/3.5 o 21
o C054030-D F 8.6 £ 4.5 Z7.4 4.0/3.0 4.3 ]
C054040-D i 9.6 ! 6.0 G3s 4.0/4.0 2.2 4.3 CFe
CD054045-D 7 ‘ 101 1 7.5 1 4.0/4.5 JAE 4.3
g CDSS042DV 85 00 96 90 2549 5042 5 1.9 15
§ CD55640-D 8 2.4 95 2T 8.0 2549 5.6/4.0 fa 2.5 _
i CO55050-DV 9.5 10.3 11 1.5 5.0/5.0 af15 1.9 ]
CD55653-D 8 2.4 10.9 E| 14 G55 5.6/5.3 6 56
CD55668-D B £ 12.4 bH 19 LA 5.6/6.8 frd.1 EN
CD55678-0 8 13.4 23 il 5.effB 72 2.6 !
COS7070-D 12 3 14 ] 26 I56.3 1.07.0 1 33
CDE10060-DV 155 . 12 / 20 L AT el 20008 50er102 380
_ CDS10080-DV_ 17.5  ® 144 50 4160 10.0/80 021 5001102
CDS100900-bV 17,5 53 16 }-9 G4 2T 10.0/10.0 = 0/5.0 5.00r10.2
o CD5150134-DC 22 ). 4 22 a1 148 41914 150134 4464 204 sk
iy %E CDS200164-DC_ 26 79°= 26  79° 270  /GiG6 20.0/164 G150 20 15
CD5240160-C 32 18 25 i 300 24 0/V6.0 T a9 0.4 I3

“*Sump Capacities and Depth Belaw Pipe Inven can vary due 1o specifie ste design

1. Structiee diameter represents the typical irsde dimension af the goncrete struclure. Qe syatems will require additional concrete divession componenis.

2. Depth Below Fipe and Sump Capacities can vary 1o accommodate specific site design

A, Water Quality Flow is based on 80% remaoval of a Particle Size Distnbution (PSD) having a mean particle size; d50~12%-um, which s & typical P50 gradation
characterizing parteulate matter (T3555C) in urban mainfall ronedl

Watar Quality Flow, Partide Size & Perlormance Motes:

= BO% remnoval (Fe=808%) perormance forecasts of the P50 having a d50=125% pm s deraeed from controlled tests of @ wnil equippad with 2400-um screen.
Performance Torecasts for specfic particle size gradations or d505=50, 73, 145 150 & 200-pm are abg available, Removol forecosts based on wnit evaluations
conducted in accordance witk the Technology Assessment Protocoed - Ecatogy (TAPE) protocols, Washingtion Sepadment of Ecology MASDOE)

= Unats can be sized to achiewe specthic Re perdformance for peak flow rates for specific Water Quabity Flows, over the hydrograph of & Water Quality Storm Event-or sized
tor meel & specific removal en an average basic yang acoepted probabilistic methods, Wi sizing based oe g speaific water quality Bowe rate, e reguened flaw o be
treated shoubd beaqual 10 or lees than the listed water quality flow for the selected system

Cotact our support stall for the most cost efectve sizing lor your arca,

page &




Vartechs Swirl Chamber Internal Water Quality Flow! Peak Sediment

Maodel Diameter Length cfs/ Lis Treatment Flow? Storage
i im 50 pym 110 pm 200 ym cts Lis yd? m’
1000 3 0. 9 £ 0:21/5:49  0.5% D98//8 1.4 15 0.7 2.5
2000 4 10 30 036102 10083 174G 2.8 78,3 1.2
3000 5 125 11 34 D5 1.7/45 | 2476 4.5 127.4 1.8
4000 G 12 37 Drea2 LGS 37048 6D LER: 2.4
5000 i i 13 1.0 114310 3y87.8  B2N472  CES 2407 i i
. Joon N 14 14/3%.6 411181  BIE 11.0 1L 4.0 31
_ 8000 g 2. 15 L TEA10 521443 852407 140 85,4 4.8
11000 10 16 19  23/51 651841 1074030 125 1555 56 4.3
16000 12 3.7 18 LE 33934 937633 153M332 250 079, 71 54

1. Water Quality Flow Rales are based on 80% removal tar the particle size distributions (F50) listed above with d50 = 50, 170 & 200-gm. Parlicle size should Be choken
based on amticpated sediment load,

2. Pegk Trsatment Flow is masimumn flow treated for eack unit listed. This flow repeesents an infreguent starm event such as 3 190 ar 25 yE Staem.
Standord Yortechs System depth below invert is 3° for all precast models,
Cast-in-place wyutem are available 1o treat highes Nows, Check with your local representatives for specifications.

VortSentry  Swirl Chamber Typical Depth  Water Quality Flow® Max, Size Sediment

Model Diameter Below Invert 110 gm Inlet/Outlet Storage
ft m f m in yd?

V30 3 (15 5.8 B 0.26 1.4 12 00 G806
WS40 4 7.0 . 0.58 3 4 18 1.4 B
W50 5 1.5 8.0 2.4 1.1 18 2.2
VEGED f 8.9 7 1.8 1.0 24 0 ER
vs70* 7 | 57 36 27 | 30 750 43 23
VEE0 8 4 0.1 § 3.8 0.4 36 GO0 5.6 43

" Renotes mcdols may not be manutaciured i your area, Check with your Iocal representative for availabiliny,

1 Water Quality Flowe s based on 30% remaval of & particls size distribution with an average parbcle sze of 110-um This fowr also represants the maximum fow
prisar to winich bypass oocurs

VartSentry HS  Swirl Chamber Typical Depth  Water Quality Flow’ Max, Size Sediment

Model Diameter Below Invert 240 pm Inlet/Cutiet Storage
ft m i m cfs Lis in mm y? m’

H536* 3 0:g 5.6 | 0.55 15.6 18 1 0.5 [
Hs48 4 1.3 6.8 1.2 34-0 24 B0 0.8

_ Hss0* 5 I 8.0 24 2.2 B 30 60 1.5 Al
H572 & 9.2 g %7 ¥ s 2 16
H5&4* 7 | 104 - 5.6 5.6 42 1050 2.8 -
H5596 8 | 1.5 8.1 '35 48 1200 3.7

* Miudels may not be manufactured in your ares. Check will your local representative for availabeity
1. Water Queabity Flow s based on 8BS removal of a particle size distriliution with an average particle size of 240.um
This flow also represents the maximum flow priod 1o whech bypass ocours,

Metes: Systems can be sized based on a waler quality flow (e.g. 1 inch storm) or on'a net annual basis depemding on the local regulatory requirement

When sizing Gased om a warer quality storm, the required flow to be trezted should be squal or less thian the lstod waler guality low for the seiacted system
Systems sized Dased on a water quality storm ane generally more conservatively sized

Additional particle size distribu lioes sre available for sizing purpnses upon request.
Dentn betow invert is measured 1o the mnsde botiam of the system. This desth can be adjustad 1o maet spacific siarege or maintenante regquirements,
Contact our supgart staff for the most cost effective sizing for your area,




Customer Support m  —  ——

Installation

COMTECH Stormwater Solutions’ prodiscts are some of the easiest to install in the industry. We provide comprehansive instaliation
drawings, details and instructions, as well as Tull technical support on every project.

Maintenance

Maintenance of CONTECH Stormwater Solutions products is cost effective, straightforward and efficient. We offer a complete
range of engineering planning, design and drawing, and construction services that can be tailored to your specific site nesds

Support
« Drawings and speciflications are available at contechstormwater.com.

* Site-specific design suppaort is available from our professional enginearing

statt enginecrs

8 CONTECH Construction Products

COMNTECH Construction Products Inc is your single source for hassle-free specifying and purchasing of comprehensive site
solutions, CONTECH's portfolio includes bridges, drainage, erosion control, retaining wall, sanitary il stabilization and
stormiwater salutions

Mathing in this catalog should be construed as an expressed warranty or an implied warranty of merchantability or fitness for
any particular purpose. See the CONTECH standard guotation or ac viedgament for applicable warranties and other terms
and conditions of sale

Vortechs, VortSentry, VortSentiy HS, and COS are tradomarks, registersd wademarks, ar liensed trademarks of CONTECH Construction Products fng

a LT R 5 R A e
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PROJECT # 972.21 SHEET# 2 OF 2 PAGE# 2

MADE BY: DATE:

PROJECT: 526 Central Ave CHKD BY:  DATE:

suBJecCT: Estimated Operation and Maintenance Costs ~ REVISED BY: DATE:
‘Stormwater Management Practices CHKD BY: DATE:

Suggested Annual funding, accounting for inflation

Estimated Total Annual Cost: $ 5,520

.  4.00%
2018 |$ 5520|$ 5520|% 55205 5520
2019 |$ 5658|$ 5672|$ 56868 5741
2020 |$ 5799|$ 5828|$ 5856 |$ 5970
2021 |$ 5944|$ 598 |$ 6032|$ 6209
2022 |$ 6093|$ 615313 621315 6458
2023 |$ 6245/$ 6322|5 63993 6716
2024 |$ 6402|$ 649 |$ 65915 6985
2005 |$ 6562|$ 6674|3 6789|$ 7,264
2026_|$ 6726|$ 6858|$ 6993[$ 7,555
2027 |$ 689418 7047|8 7202/8 7,857
2028 |$ 7.066|$ 7240|$ 7418|$ 8171
2020 |$ 7243|$ 7.430|S  7641|5 8498
2030 |$ 742418 7644|$ 7870(% 8838
2031 |$ 7.609|$ 7,854|$ 8106|$ 9191
2032 |$ 7,800|$ 8070|$ 8349|$ 9,559
2033 |$ 7995|$ 829213 8600 3 9,941
2034 |$ 8194|$ 85203 8858|$ 10,339
2035 |$ 8399|$ 8754[$ 9124[$ 10752
2036 |$ 8609|$ 8995|$ 9397 |$ 11,183
2037 _|$ 8825|3 92433 9679|$ 11,630
2038 |$ 9045|$ 9497|% 90970|$ 12,095
2039 |$ 927118 97581 $ 10,269 |8 12,579
2040 |$ 9,503 |$ 10,026|$ 10577 |$ 13,082
2041 |$  9741|$ 10302|$ 10894 |3 13,605
2042 |$ 9,984 |$ 10585|$ 11,221[3 14,149
2043 |$ 10234|$ 10876|$ 11,558 |$ 14,715
2044 |$ 10490 |$ 11,175|$ 11,904 |$ 15,304
2045 |$ 10752 |$ 11483 |$ 1226235 15916
2046 |$ 11,021 |$ 11,799 |$ 12,629 |$ 16,553
2047 |$ 11296|% 12123|$ 13008|$ 17215
2048 |$ 11,5793 12456 |$ 13,308 |$ 17,904

SMP O_M Costs - template.xls.xls
3/7/2018 Annual Adjustment



