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Introduction 
 
R.J. O’Connell & Associates, Inc. (RJOC) has prepared this Level II Unified Permit Application 
on behalf of AD BARNUM OWNER, LLC (Project Proponent), for the proposed addition of two 
loading docks and an access drive to an existing roll-up door at 112 Barnum Street in Devens, 
Massachusetts. The site modifications are requested to facilitate the operational needs of a new 
tenant, VulcanForms, moving into the building.  VulcanForms is a manufacturer of printed metal 
parts and will occupy approximately 155,000 sf of the existing 402,000 sf building.  The existing 
tenant Jabil/Nypro occupies the remaining 247,000 sf and is a manufacturer of injected molded 
plastic medical devices.  The site is located in the Rail, Industrial and Trade Related District 
(RIT). The proposed project includes additional paved area that is minimal compared to the total 
impervious area on the site.  There will be no loss of parking on the site and no additional 
building area. 
 
 
The Project Proponent is submitting this application for a Level II Unified Permit as required 
under Devens Regional Enterprise Zone Zoning By-laws, Chapter III, Permitting Procedures, 
and Rules and Regulations 974 CMR 3.00 Site Plan Approval. This application has been 
prepared to address the submission requirements listed in 974 CMR 3.00, Subsection 3.02.   
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A. Permit Application Form and Checklist 
 
See next page 
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DEVENS ENTERPRISE COMMISSION   DEC NO.     ________________ 
         DATE:   _________________ 
DEVENS REGIONAL ENTERPRISE ZONE   FEE:  ________________ 
PERMIT APPLICATION        LEVEL  2 
 
 =============================================================================  
 
ESTIMATED COST OF CONSTRUCTION / IMPROVEMENTS   ______________________________   
 
OWNER _______________________________  APPLICANT ______________________________  
 
ADDRESS _____________________________   ADDRESS ________________________________  
 
TOWN/STATE __________________________  TOWN/STATE _____________________________  
 
PHONE _______________________________   PHONE __________________________________ 
FAX       _______________________________  FAX       __________________________________ 
 
 
______________________________________  _________________________________________  
SIGNATURE      SIGNATURE 
 
______________________________________ _________________________________________  
Type or print name and title    Type or print name and title 
 
If appropriate, attach a separate sheet with the name(s), address(es), and telephone/fax numbers for the project engineer, 
attorney, or other “development team” personnel. 
 
SITE / LOCATION / STREET ______________________________________________________ _________  
 
LOT SIZE / TOTAL PARCEL / ZONING DISTRICT: ______________________________________________ 
 
 ====================================================================================  
 
STATEMENT OF PROPOSED WORK OR ACTIVITY:  ____________________________________________   
 
 
  ===================================================================================  
SCOPE OF WORK  (pick the actions that best fit your project or application) 
 
___  Site Plan     ___  Reconsideration    

    
 ___  Wetlands  NOI      ___  Zoning Variance   
 
___  Minor amendment or modification of an approved plan  
 
___  Historic District renovations/addition/alternations    
 
___   Other (Specify)  ___________________________________________________________________  
 
 
 
Explain work to be performed: _______________________________________________________________  
 
________________________________________________________________________________________ 
  
Comments from Notifying Agencies: ___________________________________________________________   
 
 

Greg Hughes  Partner

approximate 75' long porous pavement access drive to an existing roll-up door on the side of the building 

Site work to add two loading docks on southwest side of building and add an 

X

Site work to add loading docks and access to roll-up door

25.16 Acres / Rail, Industrial & Trade Related

112 Barnum Road

Same as Owner

781-462-7612

Hudson, MA 01749
43 Broad Street, Suite C404

c/o Seyon Management, LLC

$400,000

AD BARNUM OWNER LLC

DocuSign Envelope ID: 2EE6D40F-2778-4231-B7F8-CC565E4B8F55
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LEVEL TWO UNIFIED PERMIT – 

CHECKLIST FOR DETERMINATION OF COMPLETENESS 
[Devens Enterprise Commission Rules and Regulations 2018] 

 
 
Name of applicant and project:         
 
Date of Issuance of this DOC:        
 
List Regulatory Components of this Unified Permit:     
 
Signature of LUA or Authorized Agent: _______________________________________  
 
 
 
1. Submission Requirements 
 
☐   (a) A completed Permit application form. 
 
☐   (b)   The required Administrative, Processing, and Peer Review Fee.  

 

☐  (c)   One (1) original and Six (6) copies of the application, supporting plans and 
materials and one (1) digital copy of the full submission. 

 
☐  (d)   A List of Abutters, certified if abutters are not located in Devens and a sketch plan 

showing the proximity of the abutters to the site.  
 
☐  (e)   Drainage calculations prepared by an Engineer complying with 974 CMR 3.04(4). 
 
☐  (f)   Request for Determination of Applicability (RFD) or a Notice of Intent (NOI) shall 

be submitted in accordance with Article XII of the By-Laws and 974 CMR 4.06 . 
 

☐  (g)   Copies of all existing easements, covenants, restrictions and Institutional Controls 
applying to the lot.  
 

☐  (h)   Soil suitability tests and analysis.  
 

☐  (i)   A list of Waivers requested by the applicant, identified as Waivers of Submission 
and Plan Form and Contents requirements or Design Standards, with the 
applicable section of the Regulations clearly identified or a statement that no 
waivers are being requested.  
 

☐  (j)   Copy of any variance applying to the land, granted or filed concurrently with the 
Site Plan. 

 
☐  (k)   A narrative demonstrating compliance with the Reuse Plan and By-Laws meeting 

the specifications of 974 CMR 1.02.  
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☐  (l)   If proposed by the applicant, a plan for the phasing of the construction of the 
required improvements, including a description, schedule, and plan showing the 
location of each phase.  

 
☐  (m) A written statement of compliance with the Devens Open Space and Recreation 

Plan (DOSRP) and the Devens Main Post Trails report dated July 2001, to 
determine the effects, if any, of proposed development on resource areas, 
proposed trail rights-of-way, active and passive recreation areas, and other 
amenities included in the DOSRP.   
 

☐  (n)   If an applicant proposes parking lot construction phasing, a written statement 
demonstrating that the portion to be constructed is sufficient for the needs of the 
users of the proposed structure, comparing the number of spaces required by the 
By-Laws to the number the applicant believes are adequate, written certification 
that no building or permanent accessory structure will be placed on the area 
reserved for additional parking spaces, and a draft covenant that the parking will 
be built when the DEC determines it is required. 

 
☐  (o)   An estimate of the number of vehicle trips daily and for the morning and evening 

peak periods (trip generation rates shall be based on the ITE "Trip Generation 
Manual" most recent edition, and if applicable, data about similar developments in 
Massachusetts) and a description of traffic mitigation measures proposed 
including traffic management plans, trip reduction methods, and car/vanpooling 
preferential parking.  

 
☐  (p)   An erosion and sedimentation plan. 
 
☐  (q)   A landscaping maintenance and water management plan. 
 
☐  (r)  A narrative demonstrating compliance with the Industrial Performance Standards.   

 
☐  (s)   The Sustainable Sites section of the LEED Green Building Rating System 

Checklist.  
 

☐  (t)   Building elevations or perspectives of those portions of the building visible from 
public ways and residential and open space zoning districts showing the general 
appearance, massing, building materials, proposed colors, and relationship to 
abutting premises and, prior to the public hearing, the design review letter from 
Mass Development.   
 

☐  (u)   Building design review materials and if located within the Viewshed District, 
viewshed impact analysis. 
 

☐  (v)   All Slope Resource Areas as identified in 974 CMR 3.06 Appendix B Figures (13) 
Figure M within the proposed plan area shall be shown on the site plan. 
 

☐  (w) Climate change mitigation, adaptation and greenhouse gas emissions mitigation 
measures in accordance with the requirements of 974 CMR 4.11. 
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2. Surveying and Drafting Plan Requirements 
 
☐  (a)   Site plans shall be 24”x36” and at a scale of 1”= 40’ unless alternate size is 

approved by the Director.  All Site Plans must also conform to the Registry of 
Deeds requirements for recording. 

 
☐  (b)  The names and addresses of the record owner of the land and the applicant and 

the name, seal, and address of the designer, Engineer, Surveyor, and Registered 
Landscape Architect who made the plan, all of which shall appear in the lower 
right-hand corner.  
 

☐  (c)   The name of the development, scale, date of plan, and legend.  
 
☐  (d)   A locus plan indicating the general location of the site in relation to all adjacent and 

nearby roads, railroads, and waterways. 
 
☐  (e)   Ties from the development site to the nearest town and county bounds if within 

1000 feet of the site.  Bearings and curve data/distances of all lot lines, names of 
all adjoining property owners as they appear in the most recent tax list, and the 
location of easements, rights-of-way, and public and private ways.  

 
☐  (f)   Devens Lot number of the site, if available. 

 

☐  (g)   Topography for the entire site in two-foot intervals with contours and principal 
elevations of significant existing and proposed features related to the National 
Geodetic Vertical Datum (NGVD) of 1929. Existing contours shall be shown as 
dashed lines and, along with all other existing features, shall be screened.  
Proposed contours are to be shown as solid lines.   

 
☐  (h)   A space for the DEC's endorsement of the Site Plan by a majority of the members 

of the DEC on the front sheet and space for the chairperson or designee to sign 
all other sheets. 

 
☐  (i)   Lines of existing abutting Streets and Roads showing drainage and driveway 

locations and curb cuts. 
 
☐  (j)   Surveyed property lines showing distances and monument locations, all existing 

and proposed Easements, Rights-of-Way, utilities and other encumbrances, the 
size of the entire parcel, and the delineation and number of square feet of the land 
area to be disturbed. 

 
 
3. Administrative Plan Requirements 
 
☐ (a) Zoning district(s) and any boundary of zoning districts within the site, along any 

existing or proposed lot line, or within 50 feet.  
 
☐ (b) The location, dimensions (including height), and general use of all existing and 

proposed buildings and structures to remain, including ground coverage, gross 
floor area, open area uses, and other facilities and improvements. Location of 
buildings existing on the site to be developed and on adjacent land under the same 
ownership within 500 feet of the lot line, indicating whether existing buildings are 
to be retained, modified or removed.  
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☐ (c) A statement noting the area of the site, the percentage of the site to be covered by 
impervious surfaces (such as buildings and parking areas), the area to be devoted 
to open space, the area to be paved for parking, driveways, loading spaces, and 
sidewalks, the number of proposed parking spaces and the number required by 
the By-Laws, the number of employees expected per shift, and the gross floor area 
of each proposed (commercial, industrial, office, or other) use. This data shall be 
tabulated to show the relationship of the required versus the proposed quantities.  

   
☐ (d) Existing and proposed front, side, and rear setback dimensions.   
 
☐ (e) Parking lots and loading docks, showing driveway entrances and exits designed 

for safe ingress and egress, curb cuts, layout of parking spaces, aisles, off-street 
loading facilities, pedestrian walks, bicycle racks or storage facilities, handicap 
ramps, and representative cross-sections of service and parking areas and 
driveways.  
 

☐ (f)  Existing and proposed landscape features such as fences, walls, planting areas, 
wooded areas, and walks. Scattered trees to be preserved shall also be shown as 
well as all "specimen trees" (trees exceeding a minimum caliper of twelve inches) 
within 100 feet of existing or proposed lot lines have been identified and indicated 
on the plan.  All existing landscape features, especially existing trees and 
woodland to remain are shown on ALL site plan sheets. Planting details setback, 
screens, and other landscaped areas including quantities, species, and spacing of 
plantings, shown at sufficient scale to illustrate clearly the landscaping design.  
Plans for walks, walls, and fences including dimensions, materials, and finishes. 
Landscaping Plans, Irrigation Design plans,  Planting Plans, Planting Detail sheets, 
and Planting Specifications shall be prepared by a Landscape Architect registered 
in the Commonwealth of Massachusetts and shall bear the seal and signature of 
the Registered Landscape Architect who prepared them. 

☐ (g) Planting Plans shall indicate the locations of proposed Street, Road and site 
lighting, even if site lighting is shown elsewhere on a separate plan and designed 
by separate consultant. Planting plans shall also include details and locations for 
walks, walls, and fences including dimensions, materials, and finishes. 

 
☐ (h) Quantities, species, and spacing of plantings in lot setback areas, screens, parking 

and loading areas, and other landscaped areas shall be shown at a minimum scale 
of 1"=40'. Detail plans for areas such as landscape treatments adjacent to 
buildings, tree clusters or shrub beds, landscaped islands in parking areas, or other 
densely landscaped areas shall be shown at a scale of 1"=20'. 

 
☐ (i) If an irrigation system is proposed, the Submission shall include an irrigation plan 

complying with 974 CMR 8.09(11) showing the complete layout and of all 
components, complete schematic diagrams of all systems, a functional and 
sequential description of all systems, and irrigation details for installation of all 
components, including but not limited to piping, valves, valve boxes, sprinkler 
heads, backflow preventers, automatic control systems, pumps, meters, 
associated cabinets, and all appurtenances as needed. 
 

☐ (j)  Proposed means of fire equipment access.  
 

☐ (k)  Proposed traffic circulation systems, including the volume and proposed direction 
of traffic flows into, out of, and within the site for both vehicles and pedestrians for 
an average day and for peak hours. 

BrianM
Typewritten Text
X

BrianM
Typewritten Text
X

BrianM
Typewritten Text
X

BrianM
Typewritten Text
X

BrianM
Typewritten Text
X

BrianM
Typewritten Text
X

BrianM
Typewritten Text
X

BrianM
Typewritten Text
X



 5 of 6 

 

☐ (l)   Location and dimensions (including height) of all storage facilities for equipment, 
material, and other like items.  Location of all underground and aboveground fuel, 
combustible, and flammable liquid storage tanks greater than 250 gallons.  

 
☐ (m) Location and dimensions (including height) of facilities for garbage, rubbish, 

recycling, and other waste collection and disposal. Location and dimensions 
(including height) of facilities for garbage, rubbish, recycling, composting and other 
waste collection and disposal.  Note: Applicants should be aware of MA waste 
ban materials and plan for storage/reuse accordingly.  Info. on waste ban 
items can be found at http://goo.gl/Qrea5 

   

☐  (n) Garage and pedestrian entrances and exits. 
 
☐  (o)  Maximum size vehicle, including trailers, expected to use the site after 

construction, by length, width, height, and American Association of State Highway 
and Transportation Officials (AASHTO) designation. 
 

☐  (p)  Location and dimensions (including height) of existing and/or proposed free-
standing signs and the manner of illumination.  All proposed signs shall conform 
with Article XIII of the By-Laws and 974 CMR 6.00: Sign Control as most recently 
amended. 

 

☐  (q) Existing and proposed public and private utilities, above and below grade, along 
with their type, size, and class 

 
☐  (r) If the project is to be phased, a plan for the phasing of the construction of the 

required improvements, including a description, schedule, and plan of affected 
areas 

 
☐  (s)  Any additional details that may be pertinent or required by the Director during the 

scoping or Pre-Permitting sessions 
 
 
 
4. Industrial Performance Standards Plan Requirements. 

 
☐  (a) The site lighting information shall be provided on the Site Plan, including types of 

fixtures, heights, wattage, foot candle output directly under the light source, foot 
candle output at the lot line, and a photometric layout/diagram showing direction 
and intensity of outdoor lighting.  

 
☐  (b) Notes shall be provided on the Site Plan stating:  

(1)  Existing or proposed use will not generate electromagnetic interference to any 
sensitive receptor.  Interference with the Harvard-Smithsonian radio telescope 
(1400-1720 MHz) is specifically prohibited. 

(2) Proposed or existing use will not cause pronounced, multiple patterns of noise 
or vibration nuisance to, or interfere with, any sensitive receptor. 

(3) Either “A Massachusetts Department of Environmental Protection (DEP) air 
quality permit application has been made” or “A DEP air quality permit is not 
required.” 

 
☐  (c) Locations or uses deemed by the Director to be sensitive receptors in any given 

area of impact may be subject to field identification of the receptor and/or special 
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documentation or field data that helps to clarify the existence or absence of subject 
impacts.  This documentation and data includes existing secondary data and 
studies, limited field testing by the applicant, or in the worst case scenario, 
retention of additional professional consultants to conduct further testing. 
Specifications for any additional information will be identified by the Director during 
the pre-permitting conference and shall be incorporated in the Site Plan.  

 
☐  (d) A Copy of the completed Industrial Performance Standards Checklist shall be 

included: http://www.devensec.com/forms/Industrial_Performance_Standards_Checklist.pdf . 
 
 
5. Wetlands/Water Resources/Flood Plain Plan Requirements.   
 
☐  (a) All Resource Areas as defined by 974 CMR 4.06, including existing natural 

features (ponds, brooks, wetlands, etc.), Federal Emergency Management Agency 
(FEMA) flood plain elevations on and/or adjacent to the lot, Flood Insurance Rate 
Map (FIRM) panel number, zone designation, and base flood elevation. 

 

☐  (b) Erosion, siltation, and dust control measures before and during construction, in 
accordance with 974 CMR 3.02(3)(e). 

 
☐  (c) Location of all private wells on or within 200 feet of the boundaries of the property, 

if any 
 
☐  (d) Location of all public and community water supply wells on or within 1,000 feet of 

the boundaries of the property, if any. 
 

☐  (e) Proposed conservation restrictions and easements. 
 
☐  (f) For any site plan that stores fuel, combustible and flammable liquids, as defined 

by 42 U.S.C. section 6901-6922i, G.L. c. 148, and 527 CMR 9.00, compliance with 
974 CMR 4.09 and an addendum to the DSPCC and the location of on-site 
materials and equipment for spill response in accordance with its specific DSPCC 
are required. 

 
 
 
6. Schedule: 
 
Transmitted to Nitsch and other consultants   
Pre-Permitting conference     
Date of Determination of Completeness    
Mail to Towns (30-day comment period begins)  
Advertisements       
Notification of abutters      
Public hearing       
End of 30-day comment period     
Tentative vote       
 
7. Notes/Comments 
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B. List of Abutters 

 
See next page.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Parcel Number: 
CAMA Number:  
Property Address:

022.0-0017-0600.0
022.0-0017-0600.0 
138 BARNUM ROAD LOT 2

Mailing Address: AD BARNUM OWNER  C/O ARTEMIS 
REAL ESTATE PARTNERS
5404 WISCONSIN AVENUE, SUITE 1150 
CHEVY CHASE, MD 20815

Parcel Number: 
CAMA Number:  
Property Address:

022.0-0017-0601.0
022.0-0017-0601.0 
130 BARNUM ROAD LT 2A

Mailing Address: AD BARNUM OWNER  C/O ARTEMIS 
REAL ESTATE PARTNERS
5404 WISCONSIN AVENUE, SUITE 1150 
CHEVY CHASE, MD 20815

Parcel Number: 
CAMA Number:  
Property Address:

022.0-0017-0700.0
022.0-0017-0700.0 
160 BARNUM ROAD 

Mailing Address: MDFA  
99 HIGH STREET 11TH FLOOR
BOSTON, MA 02110

Parcel Number: 
CAMA Number:  
Property Address:

027.0-0016-0200.0
027.0-0016-0200.0 
111 BARNUM ROAD TDA BLDG

Mailing Address: USA DEPT OF DEFENSE  C/O DEPT OF 
THE ARMY
DEVENS RESERVE FORCES TRAINING 
AREA ATTN: AFRC-FAD-PWE, UNIT 10
(DEBI QUINN)
30 QUBEC ST., DEVENS, MA 01434

Parcel Number: 
CAMA Number:  
Property Address:

027.0-0016-0300.0
027.0-0016-0300.0 
133 BARNUM ROAD 

Mailing Address: GUILFORD TRANSPORTATION  C/O 
GUILFORD MOTOR EXPRESS
IRON HORSE PARK 
NORTH BILLERICA, MA 01862

Parcel Number: 
CAMA Number:  
Property Address:

028.0-0017-0100.0
028.0-0017-0100.0 
78 BARNUM ROAD 

Mailing Address: 78 BARNUM ROAD, LLC  
9 PEQUOT WAY 
CANTON, MA 02021

Parcel Number: 
CAMA Number:  
Property Address:

034.0-0016-0100.0
034.0-0016-0100.0 
67 BARNUM ROAD ANG

Mailing Address: COMMONWEALTH OF 
MASSACHUSETTS - ANG  ARMY 
NATIONAL GUARD
50 MAPLE STREET 
MILFORD, MA 01757

Abutters:

Parcel Number: 
CAMA Number:  
Property Address:

027.0-0017-0500.0
027.0-0017-0500.0
112 BARNUM ROAD 

Mailing Address: AD BARNUM OWNER, LLC C/O ARTEMIS 
REAL ESTATE PARTNERS
5404 WISCONSIN AVENUE, SUITE 1150  
CHEVY CHASE, MD 20815

Subject Property:

Abutters List Report - Devens, MA

8/4/2020

www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 

are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 1 of 1

300 foot Abutters List Report
Devens, MA
August 04, 2020



July 30, 2020³
 

Devens, MA

0 555 1110 1665

Data shown on this map is provided for planning and informational purposes only. The municipality and CAI Technologies are not responsible for any use for other purposes or misuse or misrepresentation of this map.

1 inch = 555 Feet
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C. Drainage Calculations 
 
The proposed project will result in a net increase in impervious area of 9,252 sf. The total 
existing impervious area on the site is 727,700 sf.  So, the proposed impervious increase is 1.2%. 
 
The existing drainage system consists of a piped network of catch basins, water quality treatment 
devices, subsurface detention and infiltration systems and surface detention basins.  All the 
runoff from the on-site impervious areas is directed into the existing detention pond located on 
the adjacent lot to the southwest which is under the same ownership as the subject property. 
 
As noted, the increase in impervious area amounts to 1.2% of the existing impervious. We 
completed a hydrology analysis of the existing condition and then added in the additional 
impervious area. The result of this analysis shows that the minimal increase in impervious area 
has no impact on the peak flow of stormwater from the site and the peak flow remains the same 
for all storm events including the 2-year, 10-year, 25-year, 50-year and 100-year events.  See 
hydrology calculations in Appendix A. 
 
The proposed drainage system from the new loading docks will consist of a 12” wide trench 
drain connected to a deep sump catch basin with oil/trap hood. The stormwater will then be 
directed through a CDS Hydrodynamic Particle Separator before connecting to the existing on-
site drainage system. These devices will provide water quality treatment that achieves greater 
than 44% TSS removal prior to discharge to the main detention basin. The deep sump catch 
basin provides 25% TSS removal and the CDS Unit performance analysis indicates it can 
achieve up to 80% TSS removal.  See CDS performance information in Appendix B. However, 
assuming only 25% TSS removal for the CDS, 44% pretreatment removal is achieved.  
 

Pre-Treatment TSS Removal Calculation – Treatment Train from Loading Dock 
 

 BMP 
(A) 

TSS 
Removal 

Rate 
(B) 

Starting 
TSS Load 

(C) 

Amount 
Removed 

(BxC) 
(D) 

Remaining 
Load 
(C-D) 

(E) 

Pre-
Treatment 

Deep Sump and 
Hooded Catch Basin 0.25 1.00 0.25 0.75 

Pre-
Treatment 

Contech CDS 
Treatment Unit* 0.25 0.75 0.19 0.56 

 Total TSS Removal = Summation of (D) = 44.0% 

 
*A TSS Removal Rate of 0.25 has been utilized, however a significantly larger amount of TSS 
removal is anticipated from the proposed Contech CDS Treatment Units. 
        
The proposed drainage system from the new driveway to the existing roll-up door will consist of 
a CDS Hydrodynamic Particle Separator catch basin unit before connecting to the existing on-
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site drainage system. The on-site piped system from this location is directed through an existing 
water quality treatment structure prior to discharge to the on-site intermediate detention basin.  
These devices will provide water quality treatment that achieves greater than 44% TSS removal 
prior to discharge to the main detention basin. The CDS Unit performance analysis indicates it 
can achieve up to 80% TSS removal.  See CDS performance information in Appendix B. 
However, assuming only 25% TSS removal for the CDS and 25% TSS removal for the existing 
water quality structure, 44% pretreatment removal is achieved.  
 
Pre-Treatment TSS Removal Calculation – Treatment Train from Roll-Up Door Driveway 

 

 BMP 
(A) 

TSS 
Removal 

Rate 
(B) 

Starting 
TSS Load 

(C) 

Amount 
Removed 

(BxC) 
(D) 

Remaining 
Load 
(C-D) 

(E) 

Pre-
Treatment 

Contech CDS Catch 
Basin Treatment 

Unit* 
0.25 1.00 0.25 0.75 

Pre-
Treatment 

Existing Water 
Quality Treatment 

Structure 
0.25 0.75 0.19 0.56 

 Total TSS Removal = Summation of (D) = 44.0% 

 
*A TSS Removal Rate of 0.25 has been utilized, however a significantly larger amount of TSS 
removal is anticipated from the proposed Contech CDS Treatment Units. 
 
 
Compliance with MassDEP Stormwater Handbook 
 
This redevelopment includes an extension of the existing stormwater management system that 
will collect, treat, and control stormwater runoff in conformance with MassDEP’s Stormwater 
Management Policy.  Stormwater Best Management Practices (BMPs) have been incorporated 
into the design to comply with all the Stormwater Management Standards as described below.  
 
Standard 1 – No Untreated Discharges or Erosion to Wetlands:  No new stormwater 
conveyances may discharge untreated stormwater directly to or cause erosion in wetlands 
or waters of the Commonwealth. 
 
No new stormwater conveyances discharging untreated stormwater to wetlands or waters of the 
Commonwealth are proposed. 
 
Standard 2 – Peak Rate Attenuation:  Stormwater management systems shall be designed 
so that post-development peak discharge rates do not exceed pre-development peak 
discharge rates. 
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The analysis discussed previously shows that the proposed project will not result in any increase 
in peak rates of runoff discharged from the site under redevelopment conditions compared to 
existing rates for all storms analyzed. 
 
Standard 3 – Stormwater Recharge:  Loss of annual recharge to groundwater shall be 
eliminated or minimized through the use of infiltration measures including 
environmentally sensitive site design, low impact development techniques, stormwater best 
management practices, and good operation and maintenance. At a minimum, the annual 
recharge from the post-development site shall approximate the annual recharge from pre-
development conditions based on soil type. This standard is met when the stormwater 
management system is designed to infiltrate the required recharge volume as determined in 
accordance with the Massachusetts Stormwater Handbook. 
 
The minimal increase in impervious area (1.2%) will be captured, treated as required and routed 
through the existing stormwater management system.  The existing stormwater system includes 
detention and infiltration basins that provide groundwater recharge. 
 
Standard 4 – Water Quality:  Stormwater management systems shall be designed to 
remove 80% of the average annual post-construction load of Total Suspended Solids (TSS). 
 
Runoff from the new paved areas will be collected in deep sump hooded catch basins and/or 
CDS water quality treatment units prior to entering the existing detention and infiltration 
systems. As noted in this report, pretreatment devices will achieve the required 44% TSS 
removal prior to discharge to the primary treatment device in the existing stormwater 
management system where additional treatment is provided. 
 
Standard 5 – Land Uses with Higher Potential Pollutant Loads:  For land uses with higher 
potential pollutant loads, source control and pollution prevention shall be implemented in 
accordance with the Massachusetts Stormwater Handbook to eliminate or reduce the 
discharge of stormwater runoff from such land uses to the maximum extent practicable. 
 
The project is the addition of two truck loading docks and an internal driveway to an existing 
development. This project does not constitute a land use with higher potential pollutant loads. 
 
Standard 6 – Critical Areas:  Stormwater discharges within the Zone II or Interim 
Wellhead Protection Area of a public water supply, and stormwater discharges near or to 
any other critical area, require the use of the specific source control and pollution 
prevention measures and the specific structural stormwater best management practices 
determined by the Department to be suitable for managing discharges to such areas, as 
provided in the Massachusetts Stormwater Handbook. 
 
The site is located within a Zone II and the proposed minor modification to the site includes 
stormwater best management practices as provided in the Massachusetts Stormwater Handbook. 
 
Standard 7 - Redevelopment:  A redevelopment project is required to meet the following 
Stormwater Management Standards only to the maximum extent practicable: Standard 2, 
Standard 3, and the pre-treatment and structural best management practice requirements 
of Standards 4, 5, and 6. Existing stormwater discharges shall comply with Standard 1 only 
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to the maximum extent practicable. A redevelopment project shall also comply with all 
other requirements of the Stormwater Management Standards and improve existing 
conditions. 
 
The new pavement area has been designed to include stormwater best management practices to 
provide the required pretreatment prior to discharge to the existing stormwater management 
system where additional treatment, similar to the existing development will be provided. 
 
Standard 8 – Construction Period Controls:  A plan to control construction-related impacts 
including erosion, sedimentation and other pollutant sources during construction and land 
disturbance activities (construction period erosion, sedimentations, and pollution 
prevention plan) shall be developed and implemented. 
 
An Erosion and Sediment Control Plan is included in the site plan set. 
 
Standard 9:  A long-term operation and maintenance plan shall be developed and 
implemented to ensure that stormwater management systems function as designed. 
 
The proposed modification to the existing development will be inspected and maintained as part 
of the existing development Operation and Maintenance Plan (O&M) to ensure the long term, 
post-construction operation of the stormwater management system.  
 
Standard 10:  All illicit discharges to the stormwater management system are prohibited. 
 
No illicit discharges to the stormwater management system are proposed. 
 
D. Copies of Existing Easements, Covenants & Restrictions  
 
Appendix C of this report includes copies of covenants and previous Unified Permit Record of 
Decisions for this property. 
 
The ALTA/ACSM Land Title Survey for this property, prepared by The BSC Group, Inc., dated 
August 18, 2015, is included in Appendix D, shows the easements on the property.  

 
E. List of Requested Waivers 
 
The applicant respectfully requests waivers from the following Submission and Plan 
Requirements: 
 
 974 CMR 3.02 (2) Submission Requirements 
 

(f) Request for Determination of Applicability or a Notice of Intent.  The work for 
the proposed project will be located over 300’ from the wetlands.  The wetland 
line and 100’ buffer zone is shown on the existing conditions survey included in 
Appendix D.  The 100’ buffer does not extend onto the property. 
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(h) Soil Suitability Tests and analysis.  The proposed work does not include building 
construction or stormwater infiltration, so soil tests are not needed. 

 
(k) A narrative demonstrating compliance with the Reuse Plan and By-laws.  The site 

is already developed, and the project consists of just adding two loading docks. 
 
(m) A statement of compliance with the Devens Open Space and Recreation Plan and 

the Devens Main Post Trails Report.  The site is already developed, and the 
project consists of just adding two loading docks. 

 
(o) An estimate of the number of vehicles trips daily and traffic mitigation.   The site 

is already developed, and the project consists of just adding two loading docks.  
We will include number of additional truck trips per day and number of additional 
employees. 

 
(q) A landscape maintenance and water management plan.  The site is already 

developed, and the project does not impact the existing maintenance and water 
management plan. 

 
(r) A narrative demonstrating compliance with the Industrial Performance Standards.  

The site is already developed, and the project consists of just adding two loading 
docks which will not impact the development compliance with the Industrial 
Performance Standards. 

 
(s)  The Sustainable Sites Section of US Green Building Council LEED Green 

Building Rating System Checklist.  The site is already developed, and the project 
consists of just adding two loading docks. 

 
 
974 CMR 3.02 (3) (a) Surveying and Drafting Plan Requirements  
 
The Site Plan shall be 24” x 36” and at a scale of 1” = 40’ unless an alternative scale is 
authorized by the Director.  The Site Plan must comply with 974 CMR 2.04 (3) and 
conform to the Registry of Deeds requirements for recording.  The survey plan has been 
prepared by other and is on a 30” x 42” sheet at 1”=40’.  We request a waiver for the 
sheet size of the survey.  Regarding the Registry of Deeds requirements, it is our 
understanding that these site plans do not have to be recorded so we request a waiver 
from those requirements.  
 
(4)  Ties from the development site to the nearest town and county bounds if within 

1,000’ of the site.  The site is already developed, and the project consists of just 
adding two loading docks.  The ties to the bounds are not necessary.          

 
F. Estimated number of truck trips and employees 
 
The new tenant moving into the building, VulcanForms will occupy approximately 155,000 sf of 
the existing building.  The total leasable area of the building is approximately 402,000 sf and the 
existing tenant Jabil/Nypro occupies the remaining area of approximately 247,000 sf.  
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VulcanForms will have approximately 60 to 70 employees at the facility when it is fully 
operational and anticipates approximately 4 to 5 truck deliveries per week.  The site has more 
than sufficient parking to accommodate Vulcan’s 60 to 70 employees and the additional truck 
traffic will not impact the local roads.  
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Rainfall Events Listing

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-Yr Type III 24-hr Default 24.00 1 3.03 2
2 10-Yr Type III 24-hr Default 24.00 1 4.49 2
3 25-Yr Type III 24-hr Default 24.00 1 5.63 2
4 50-Yr Type III 24-hr Default 24.00 1 6.68 2
5 100-Yr Type III 24-hr Default 24.00 1 7.93 2
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

278,755 39 >75% Grass cover, Good, HSG A  (1S)
336,108 98 Paved parking, HSG A  (1S)
391,592 98 Roofs, HSG A  (1S)

1,006,455 82 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

1,006,455 HSG A 1S
0 HSG B
0 HSG C
0 HSG D
0 Other

1,006,455 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

278,755 0 0 0 0 278,755 >75% Grass 
cover, Good

336,108 0 0 0 0 336,108 Paved parking
391,592 0 0 0 0 391,592 Roofs

1,006,455 0 0 0 0 1,006,455 TOTAL AREA



112 Barnum Road Devens, MA - Existing Conditions
20066_EC

  Printed  8/12/2020Prepared by {enter your company name here}
Page 6HydroCAD® 10.10-4a  s/n 04881  © 2020 HydroCAD Software Solutions LLC

Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 2P 232.10 230.10 75.0 0.0267 0.013 36.0 0.0 0.0
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,006,455 sf   72.30% Impervious   Runoff Depth=1.40"Subcatchment 1S: Site - Existing 
   Tc=6.0 min   CN=82   Runoff=37.07 cfs  117,641 cf

Peak Elev=233.34'  Storage=41,195 cf   Inflow=37.07 cfs  117,641 cfPond 2P: Existing Basin
36.0"  Round Culvert  n=0.013  L=75.0'  S=0.0267 '/'   Outflow=10.40 cfs  115,207 cf

Total Runoff Area = 1,006,455 sf   Runoff Volume = 117,641 cf   Average Runoff Depth = 1.40"
27.70% Pervious = 278,755 sf     72.30% Impervious = 727,700 sf
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Summary for Subcatchment 1S: Site - Existing Conditions

Runoff = 37.07 cfs @ 12.10 hrs,  Volume= 117,641 cf,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Yr Rainfall=3.03"

Area (sf) CN Description
336,108 98 Paved parking, HSG A
391,592 98 Roofs, HSG A
278,755 39 >75% Grass cover, Good, HSG A

1,006,455 82 Weighted Average
278,755 27.70% Pervious Area
727,700 72.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 1S: Site - Existing Conditions

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Yr Rainfall=3.03"

Runoff Area=1,006,455 sf
Runoff Volume=117,641 cf

Runoff Depth=1.40"
Tc=6.0 min

CN=82

37.07 cfs
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Summary for Pond 2P: Existing Basin

Inflow Area = 1,006,455 sf, 72.30% Impervious,  Inflow Depth = 1.40"    for  2-Yr event
Inflow = 37.07 cfs @ 12.10 hrs,  Volume= 117,641 cf
Outflow = 10.40 cfs @ 12.48 hrs,  Volume= 115,207 cf,  Atten= 72%,  Lag= 23.0 min
Primary = 10.40 cfs @ 12.48 hrs,  Volume= 115,207 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 233.34' @ 12.48 hrs   Surf.Area= 46,347 sf   Storage= 41,195 cf

Plug-Flow detention time= 93.1 min calculated for 115,207 cf (98% of inflow)
Center-of-Mass det. time= 81.2 min ( 920.1 - 838.9 )

Volume Invert Avail.Storage Storage Description
#1 232.00' 343,274 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

232.00 11,943 735.0 0 0 11,943
233.00 43,531 2,002.0 26,092 26,092 287,903
234.00 52,169 2,062.0 47,785 73,877 307,414
235.00 63,312 1,142.0 57,651 131,527 541,988
236.00 67,993 1,170.0 65,639 197,166 547,268
237.00 72,750 1,192.0 70,358 267,524 551,568
238.00 78,790 1,220.0 75,750 343,274 557,076

Device Routing     Invert Outlet Devices
#1 Primary 232.10' 36.0"  Round Culvert   

L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 232.10' / 230.10'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=10.38 cfs @ 12.48 hrs  HW=233.34'   (Free Discharge)
1=Culvert  (Inlet Controls 10.38 cfs @ 3.78 fps)
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Pond 2P: Existing Basin

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1,006,455 sf
Peak Elev=233.34'
Storage=41,195 cf

36.0"
Round Culvert

n=0.013
L=75.0'

S=0.0267 '/'

37.07 cfs

10.40 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,006,455 sf   72.30% Impervious   Runoff Depth=2.63"Subcatchment 1S: Site - Existing 
   Tc=6.0 min   CN=82   Runoff=69.69 cfs  220,355 cf

Peak Elev=234.01'  Storage=74,170 cf   Inflow=69.69 cfs  220,355 cfPond 2P: Existing Basin
36.0"  Round Culvert  n=0.013  L=75.0'  S=0.0267 '/'   Outflow=22.26 cfs  217,807 cf

Total Runoff Area = 1,006,455 sf   Runoff Volume = 220,355 cf   Average Runoff Depth = 2.63"
27.70% Pervious = 278,755 sf     72.30% Impervious = 727,700 sf



112 Barnum Road Devens, MA - Existing Conditions
Type III 24-hr  10-Yr Rainfall=4.49"20066_EC

  Printed  8/12/2020Prepared by {enter your company name here}
Page 12HydroCAD® 10.10-4a  s/n 04881  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Site - Existing Conditions

Runoff = 69.69 cfs @ 12.09 hrs,  Volume= 220,355 cf,  Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=4.49"

Area (sf) CN Description
336,108 98 Paved parking, HSG A
391,592 98 Roofs, HSG A
278,755 39 >75% Grass cover, Good, HSG A

1,006,455 82 Weighted Average
278,755 27.70% Pervious Area
727,700 72.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 1S: Site - Existing Conditions

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Yr Rainfall=4.49"

Runoff Area=1,006,455 sf
Runoff Volume=220,355 cf

Runoff Depth=2.63"
Tc=6.0 min

CN=82

69.69 cfs
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Summary for Pond 2P: Existing Basin

Inflow Area = 1,006,455 sf, 72.30% Impervious,  Inflow Depth = 2.63"    for  10-Yr event
Inflow = 69.69 cfs @ 12.09 hrs,  Volume= 220,355 cf
Outflow = 22.26 cfs @ 12.42 hrs,  Volume= 217,807 cf,  Atten= 68%,  Lag= 19.7 min
Primary = 22.26 cfs @ 12.42 hrs,  Volume= 217,807 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 234.01' @ 12.42 hrs   Surf.Area= 52,229 sf   Storage= 74,170 cf

Plug-Flow detention time= 77.9 min calculated for 217,807 cf (99% of inflow)
Center-of-Mass det. time= 70.9 min ( 891.8 - 820.8 )

Volume Invert Avail.Storage Storage Description
#1 232.00' 343,274 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

232.00 11,943 735.0 0 0 11,943
233.00 43,531 2,002.0 26,092 26,092 287,903
234.00 52,169 2,062.0 47,785 73,877 307,414
235.00 63,312 1,142.0 57,651 131,527 541,988
236.00 67,993 1,170.0 65,639 197,166 547,268
237.00 72,750 1,192.0 70,358 267,524 551,568
238.00 78,790 1,220.0 75,750 343,274 557,076

Device Routing     Invert Outlet Devices
#1 Primary 232.10' 36.0"  Round Culvert   

L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 232.10' / 230.10'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=22.23 cfs @ 12.42 hrs  HW=234.00'   (Free Discharge)
1=Culvert  (Inlet Controls 22.23 cfs @ 4.70 fps)
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Pond 2P: Existing Basin
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Inflow Area=1,006,455 sf
Peak Elev=234.01'
Storage=74,170 cf

36.0"
Round Culvert

n=0.013
L=75.0'

S=0.0267 '/'

69.69 cfs

22.26 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,006,455 sf   72.30% Impervious   Runoff Depth=3.65"Subcatchment 1S: Site - Existing 
   Tc=6.0 min   CN=82   Runoff=96.14 cfs  305,982 cf

Peak Elev=234.48'  Storage=100,408 cf   Inflow=96.14 cfs  305,982 cfPond 2P: Existing Basin
36.0"  Round Culvert  n=0.013  L=75.0'  S=0.0267 '/'   Outflow=31.67 cfs  303,370 cf

Total Runoff Area = 1,006,455 sf   Runoff Volume = 305,982 cf   Average Runoff Depth = 3.65"
27.70% Pervious = 278,755 sf     72.30% Impervious = 727,700 sf
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Summary for Subcatchment 1S: Site - Existing Conditions

Runoff = 96.14 cfs @ 12.09 hrs,  Volume= 305,982 cf,  Depth= 3.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Yr Rainfall=5.63"

Area (sf) CN Description
336,108 98 Paved parking, HSG A
391,592 98 Roofs, HSG A
278,755 39 >75% Grass cover, Good, HSG A

1,006,455 82 Weighted Average
278,755 27.70% Pervious Area
727,700 72.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 1S: Site - Existing Conditions
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Type III 24-hr
25-Yr Rainfall=5.63"

Runoff Area=1,006,455 sf
Runoff Volume=305,982 cf

Runoff Depth=3.65"
Tc=6.0 min

CN=82

96.14 cfs
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Summary for Pond 2P: Existing Basin

Inflow Area = 1,006,455 sf, 72.30% Impervious,  Inflow Depth = 3.65"    for  25-Yr event
Inflow = 96.14 cfs @ 12.09 hrs,  Volume= 305,982 cf
Outflow = 31.67 cfs @ 12.40 hrs,  Volume= 303,370 cf,  Atten= 67%,  Lag= 18.7 min
Primary = 31.67 cfs @ 12.40 hrs,  Volume= 303,370 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 234.48' @ 12.40 hrs   Surf.Area= 57,431 sf   Storage= 100,408 cf

Plug-Flow detention time= 71.4 min calculated for 302,866 cf (99% of inflow)
Center-of-Mass det. time= 66.7 min ( 878.1 - 811.5 )

Volume Invert Avail.Storage Storage Description
#1 232.00' 343,274 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

232.00 11,943 735.0 0 0 11,943
233.00 43,531 2,002.0 26,092 26,092 287,903
234.00 52,169 2,062.0 47,785 73,877 307,414
235.00 63,312 1,142.0 57,651 131,527 541,988
236.00 67,993 1,170.0 65,639 197,166 547,268
237.00 72,750 1,192.0 70,358 267,524 551,568
238.00 78,790 1,220.0 75,750 343,274 557,076

Device Routing     Invert Outlet Devices
#1 Primary 232.10' 36.0"  Round Culvert   

L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 232.10' / 230.10'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=31.67 cfs @ 12.40 hrs  HW=234.48'   (Free Discharge)
1=Culvert  (Inlet Controls 31.67 cfs @ 5.26 fps)
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Pond 2P: Existing Basin
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Inflow Area=1,006,455 sf
Peak Elev=234.48'

Storage=100,408 cf
36.0"

Round Culvert
n=0.013
L=75.0'

S=0.0267 '/'

96.14 cfs

31.67 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,006,455 sf   72.30% Impervious   Runoff Depth=4.62"Subcatchment 1S: Site - Existing 
   Tc=6.0 min   CN=82   Runoff=120.72 cfs  387,237 cf

Peak Elev=234.91'  Storage=125,660 cf   Inflow=120.72 cfs  387,237 cfPond 2P: Existing Basin
36.0"  Round Culvert  n=0.013  L=75.0'  S=0.0267 '/'   Outflow=39.21 cfs  384,576 cf

Total Runoff Area = 1,006,455 sf   Runoff Volume = 387,237 cf   Average Runoff Depth = 4.62"
27.70% Pervious = 278,755 sf     72.30% Impervious = 727,700 sf
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Summary for Subcatchment 1S: Site - Existing Conditions

Runoff = 120.72 cfs @ 12.09 hrs,  Volume= 387,237 cf,  Depth= 4.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Yr Rainfall=6.68"

Area (sf) CN Description
336,108 98 Paved parking, HSG A
391,592 98 Roofs, HSG A
278,755 39 >75% Grass cover, Good, HSG A

1,006,455 82 Weighted Average
278,755 27.70% Pervious Area
727,700 72.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 1S: Site - Existing Conditions
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Type III 24-hr
50-Yr Rainfall=6.68"

Runoff Area=1,006,455 sf
Runoff Volume=387,237 cf

Runoff Depth=4.62"
Tc=6.0 min

CN=82

120.72 cfs
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Summary for Pond 2P: Existing Basin

Inflow Area = 1,006,455 sf, 72.30% Impervious,  Inflow Depth = 4.62"    for  50-Yr event
Inflow = 120.72 cfs @ 12.09 hrs,  Volume= 387,237 cf
Outflow = 39.21 cfs @ 12.40 hrs,  Volume= 384,576 cf,  Atten= 68%,  Lag= 18.7 min
Primary = 39.21 cfs @ 12.40 hrs,  Volume= 384,576 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 234.91' @ 12.40 hrs   Surf.Area= 62,225 sf   Storage= 125,660 cf

Plug-Flow detention time= 68.6 min calculated for 384,576 cf (99% of inflow)
Center-of-Mass det. time= 64.4 min ( 869.2 - 804.8 )

Volume Invert Avail.Storage Storage Description
#1 232.00' 343,274 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

232.00 11,943 735.0 0 0 11,943
233.00 43,531 2,002.0 26,092 26,092 287,903
234.00 52,169 2,062.0 47,785 73,877 307,414
235.00 63,312 1,142.0 57,651 131,527 541,988
236.00 67,993 1,170.0 65,639 197,166 547,268
237.00 72,750 1,192.0 70,358 267,524 551,568
238.00 78,790 1,220.0 75,750 343,274 557,076

Device Routing     Invert Outlet Devices
#1 Primary 232.10' 36.0"  Round Culvert   

L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 232.10' / 230.10'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=39.22 cfs @ 12.40 hrs  HW=234.91'   (Free Discharge)
1=Culvert  (Inlet Controls 39.22 cfs @ 5.70 fps)
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Pond 2P: Existing Basin
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Inflow Area=1,006,455 sf
Peak Elev=234.91'

Storage=125,660 cf
36.0"

Round Culvert
n=0.013
L=75.0'

S=0.0267 '/'

120.72 cfs

39.21 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,006,455 sf   72.30% Impervious   Runoff Depth=5.79"Subcatchment 1S: Site - Existing 
   Tc=6.0 min   CN=82   Runoff=150.05 cfs  485,893 cf

Peak Elev=235.42'  Storage=158,255 cf   Inflow=150.05 cfs  485,893 cfPond 2P: Existing Basin
36.0"  Round Culvert  n=0.013  L=75.0'  S=0.0267 '/'   Outflow=45.86 cfs  483,183 cf

Total Runoff Area = 1,006,455 sf   Runoff Volume = 485,893 cf   Average Runoff Depth = 5.79"
27.70% Pervious = 278,755 sf     72.30% Impervious = 727,700 sf



112 Barnum Road Devens, MA - Existing Conditions
Type III 24-hr  100-Yr Rainfall=7.93"20066_EC

  Printed  8/12/2020Prepared by {enter your company name here}
Page 24HydroCAD® 10.10-4a  s/n 04881  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Site - Existing Conditions

Runoff = 150.05 cfs @ 12.09 hrs,  Volume= 485,893 cf,  Depth= 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Yr Rainfall=7.93"

Area (sf) CN Description
336,108 98 Paved parking, HSG A
391,592 98 Roofs, HSG A
278,755 39 >75% Grass cover, Good, HSG A

1,006,455 82 Weighted Average
278,755 27.70% Pervious Area
727,700 72.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 1S: Site - Existing Conditions
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Type III 24-hr
100-Yr Rainfall=7.93"

Runoff Area=1,006,455 sf
Runoff Volume=485,893 cf

Runoff Depth=5.79"
Tc=6.0 min

CN=82

150.05 cfs
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Summary for Pond 2P: Existing Basin

Inflow Area = 1,006,455 sf, 72.30% Impervious,  Inflow Depth = 5.79"    for  100-Yr event
Inflow = 150.05 cfs @ 12.09 hrs,  Volume= 485,893 cf
Outflow = 45.86 cfs @ 12.42 hrs,  Volume= 483,183 cf,  Atten= 69%,  Lag= 19.6 min
Primary = 45.86 cfs @ 12.42 hrs,  Volume= 483,183 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 235.42' @ 12.42 hrs   Surf.Area= 65,238 sf   Storage= 158,255 cf

Plug-Flow detention time= 66.3 min calculated for 482,379 cf (99% of inflow)
Center-of-Mass det. time= 63.3 min ( 861.7 - 798.4 )

Volume Invert Avail.Storage Storage Description
#1 232.00' 343,274 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

232.00 11,943 735.0 0 0 11,943
233.00 43,531 2,002.0 26,092 26,092 287,903
234.00 52,169 2,062.0 47,785 73,877 307,414
235.00 63,312 1,142.0 57,651 131,527 541,988
236.00 67,993 1,170.0 65,639 197,166 547,268
237.00 72,750 1,192.0 70,358 267,524 551,568
238.00 78,790 1,220.0 75,750 343,274 557,076

Device Routing     Invert Outlet Devices
#1 Primary 232.10' 36.0"  Round Culvert   

L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 232.10' / 230.10'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=45.84 cfs @ 12.42 hrs  HW=235.41'   (Free Discharge)
1=Culvert  (Inlet Controls 45.84 cfs @ 6.48 fps)
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Pond 2P: Existing Basin
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Inflow Area=1,006,455 sf
Peak Elev=235.42'

Storage=158,255 cf
36.0"

Round Culvert
n=0.013
L=75.0'

S=0.0267 '/'

150.05 cfs

45.86 cfs
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Rainfall Events Listing

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-Yr Type III 24-hr Default 24.00 1 3.03 2
2 10-Yr Type III 24-hr Default 24.00 1 4.49 2
3 25-Yr Type III 24-hr Default 24.00 1 5.63 2
4 50-Yr Type III 24-hr Default 24.00 1 6.68 2
5 100-Yr Type III 24-hr Default 24.00 1 7.93 2
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

269,503 39 >75% Grass cover, Good, HSG A  (1S)
345,360 98 Paved parking, HSG A  (1S)
391,592 98 Roofs, HSG A  (1S)

1,006,455 82 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

1,006,455 HSG A 1S
0 HSG B
0 HSG C
0 HSG D
0 Other

1,006,455 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

269,503 0 0 0 0 269,503 >75% Grass 
cover, Good

345,360 0 0 0 0 345,360 Paved parking
391,592 0 0 0 0 391,592 Roofs

1,006,455 0 0 0 0 1,006,455 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 2P 232.10 230.10 75.0 0.0267 0.013 36.0 0.0 0.0
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,006,455 sf   73.22% Impervious   Runoff Depth=1.40"Subcatchment 1S: Site - Proposed 
   Tc=6.0 min   CN=82   Runoff=37.07 cfs  117,641 cf

Peak Elev=233.34'  Storage=41,195 cf   Inflow=37.07 cfs  117,641 cfPond 2P: Existing Basin
36.0"  Round Culvert  n=0.013  L=75.0'  S=0.0267 '/'   Outflow=10.40 cfs  115,207 cf

Total Runoff Area = 1,006,455 sf   Runoff Volume = 117,641 cf   Average Runoff Depth = 1.40"
26.78% Pervious = 269,503 sf     73.22% Impervious = 736,952 sf
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Summary for Subcatchment 1S: Site - Proposed Conditions

Runoff = 37.07 cfs @ 12.10 hrs,  Volume= 117,641 cf,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Yr Rainfall=3.03"

Area (sf) CN Description
345,360 98 Paved parking, HSG A
391,592 98 Roofs, HSG A
269,503 39 >75% Grass cover, Good, HSG A

1,006,455 82 Weighted Average
269,503 26.78% Pervious Area
736,952 73.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
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Type III 24-hr
2-Yr Rainfall=3.03"

Runoff Area=1,006,455 sf
Runoff Volume=117,641 cf

Runoff Depth=1.40"
Tc=6.0 min

CN=82

37.07 cfs
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Summary for Pond 2P: Existing Basin

Inflow Area = 1,006,455 sf, 73.22% Impervious,  Inflow Depth = 1.40"    for  2-Yr event
Inflow = 37.07 cfs @ 12.10 hrs,  Volume= 117,641 cf
Outflow = 10.40 cfs @ 12.48 hrs,  Volume= 115,207 cf,  Atten= 72%,  Lag= 23.0 min
Primary = 10.40 cfs @ 12.48 hrs,  Volume= 115,207 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 233.34' @ 12.48 hrs   Surf.Area= 46,347 sf   Storage= 41,195 cf

Plug-Flow detention time= 93.1 min calculated for 115,207 cf (98% of inflow)
Center-of-Mass det. time= 81.2 min ( 920.1 - 838.9 )

Volume Invert Avail.Storage Storage Description
#1 232.00' 343,274 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

232.00 11,943 735.0 0 0 11,943
233.00 43,531 2,002.0 26,092 26,092 287,903
234.00 52,169 2,062.0 47,785 73,877 307,414
235.00 63,312 1,142.0 57,651 131,527 541,988
236.00 67,993 1,170.0 65,639 197,166 547,268
237.00 72,750 1,192.0 70,358 267,524 551,568
238.00 78,790 1,220.0 75,750 343,274 557,076

Device Routing     Invert Outlet Devices
#1 Primary 232.10' 36.0"  Round Culvert   

L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 232.10' / 230.10'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=10.38 cfs @ 12.48 hrs  HW=233.34'   (Free Discharge)
1=Culvert  (Inlet Controls 10.38 cfs @ 3.78 fps)
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Pond 2P: Existing Basin
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Inflow Area=1,006,455 sf
Peak Elev=233.34'
Storage=41,195 cf

36.0"
Round Culvert

n=0.013
L=75.0'

S=0.0267 '/'

37.07 cfs

10.40 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,006,455 sf   73.22% Impervious   Runoff Depth=2.63"Subcatchment 1S: Site - Proposed 
   Tc=6.0 min   CN=82   Runoff=69.69 cfs  220,355 cf

Peak Elev=234.01'  Storage=74,170 cf   Inflow=69.69 cfs  220,355 cfPond 2P: Existing Basin
36.0"  Round Culvert  n=0.013  L=75.0'  S=0.0267 '/'   Outflow=22.26 cfs  217,807 cf

Total Runoff Area = 1,006,455 sf   Runoff Volume = 220,355 cf   Average Runoff Depth = 2.63"
26.78% Pervious = 269,503 sf     73.22% Impervious = 736,952 sf
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Summary for Subcatchment 1S: Site - Proposed Conditions

Runoff = 69.69 cfs @ 12.09 hrs,  Volume= 220,355 cf,  Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=4.49"

Area (sf) CN Description
345,360 98 Paved parking, HSG A
391,592 98 Roofs, HSG A
269,503 39 >75% Grass cover, Good, HSG A

1,006,455 82 Weighted Average
269,503 26.78% Pervious Area
736,952 73.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 1S: Site - Proposed Conditions
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Type III 24-hr
10-Yr Rainfall=4.49"

Runoff Area=1,006,455 sf
Runoff Volume=220,355 cf

Runoff Depth=2.63"
Tc=6.0 min

CN=82

69.69 cfs
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Summary for Pond 2P: Existing Basin

Inflow Area = 1,006,455 sf, 73.22% Impervious,  Inflow Depth = 2.63"    for  10-Yr event
Inflow = 69.69 cfs @ 12.09 hrs,  Volume= 220,355 cf
Outflow = 22.26 cfs @ 12.42 hrs,  Volume= 217,807 cf,  Atten= 68%,  Lag= 19.7 min
Primary = 22.26 cfs @ 12.42 hrs,  Volume= 217,807 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 234.01' @ 12.42 hrs   Surf.Area= 52,229 sf   Storage= 74,170 cf

Plug-Flow detention time= 77.9 min calculated for 217,807 cf (99% of inflow)
Center-of-Mass det. time= 70.9 min ( 891.8 - 820.8 )

Volume Invert Avail.Storage Storage Description
#1 232.00' 343,274 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

232.00 11,943 735.0 0 0 11,943
233.00 43,531 2,002.0 26,092 26,092 287,903
234.00 52,169 2,062.0 47,785 73,877 307,414
235.00 63,312 1,142.0 57,651 131,527 541,988
236.00 67,993 1,170.0 65,639 197,166 547,268
237.00 72,750 1,192.0 70,358 267,524 551,568
238.00 78,790 1,220.0 75,750 343,274 557,076

Device Routing     Invert Outlet Devices
#1 Primary 232.10' 36.0"  Round Culvert   

L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 232.10' / 230.10'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=22.23 cfs @ 12.42 hrs  HW=234.00'   (Free Discharge)
1=Culvert  (Inlet Controls 22.23 cfs @ 4.70 fps)
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Pond 2P: Existing Basin
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Inflow Area=1,006,455 sf
Peak Elev=234.01'
Storage=74,170 cf

36.0"
Round Culvert

n=0.013
L=75.0'

S=0.0267 '/'

69.69 cfs

22.26 cfs



112 Barnum Road Devens, MA - Proposed Conditions
Type III 24-hr  25-Yr Rainfall=5.63"20066_PC

  Printed  8/12/2020Prepared by {enter your company name here}
Page 15HydroCAD® 10.10-4a  s/n 04881  © 2020 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,006,455 sf   73.22% Impervious   Runoff Depth=3.65"Subcatchment 1S: Site - Proposed 
   Tc=6.0 min   CN=82   Runoff=96.14 cfs  305,982 cf

Peak Elev=234.48'  Storage=100,408 cf   Inflow=96.14 cfs  305,982 cfPond 2P: Existing Basin
36.0"  Round Culvert  n=0.013  L=75.0'  S=0.0267 '/'   Outflow=31.67 cfs  303,370 cf

Total Runoff Area = 1,006,455 sf   Runoff Volume = 305,982 cf   Average Runoff Depth = 3.65"
26.78% Pervious = 269,503 sf     73.22% Impervious = 736,952 sf
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Summary for Subcatchment 1S: Site - Proposed Conditions

Runoff = 96.14 cfs @ 12.09 hrs,  Volume= 305,982 cf,  Depth= 3.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Yr Rainfall=5.63"

Area (sf) CN Description
345,360 98 Paved parking, HSG A
391,592 98 Roofs, HSG A
269,503 39 >75% Grass cover, Good, HSG A

1,006,455 82 Weighted Average
269,503 26.78% Pervious Area
736,952 73.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 1S: Site - Proposed Conditions
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Type III 24-hr
25-Yr Rainfall=5.63"

Runoff Area=1,006,455 sf
Runoff Volume=305,982 cf

Runoff Depth=3.65"
Tc=6.0 min

CN=82

96.14 cfs
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Summary for Pond 2P: Existing Basin

Inflow Area = 1,006,455 sf, 73.22% Impervious,  Inflow Depth = 3.65"    for  25-Yr event
Inflow = 96.14 cfs @ 12.09 hrs,  Volume= 305,982 cf
Outflow = 31.67 cfs @ 12.40 hrs,  Volume= 303,370 cf,  Atten= 67%,  Lag= 18.7 min
Primary = 31.67 cfs @ 12.40 hrs,  Volume= 303,370 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 234.48' @ 12.40 hrs   Surf.Area= 57,431 sf   Storage= 100,408 cf

Plug-Flow detention time= 71.4 min calculated for 302,866 cf (99% of inflow)
Center-of-Mass det. time= 66.7 min ( 878.1 - 811.5 )

Volume Invert Avail.Storage Storage Description
#1 232.00' 343,274 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

232.00 11,943 735.0 0 0 11,943
233.00 43,531 2,002.0 26,092 26,092 287,903
234.00 52,169 2,062.0 47,785 73,877 307,414
235.00 63,312 1,142.0 57,651 131,527 541,988
236.00 67,993 1,170.0 65,639 197,166 547,268
237.00 72,750 1,192.0 70,358 267,524 551,568
238.00 78,790 1,220.0 75,750 343,274 557,076

Device Routing     Invert Outlet Devices
#1 Primary 232.10' 36.0"  Round Culvert   

L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 232.10' / 230.10'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=31.67 cfs @ 12.40 hrs  HW=234.48'   (Free Discharge)
1=Culvert  (Inlet Controls 31.67 cfs @ 5.26 fps)
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Pond 2P: Existing Basin
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Inflow Area=1,006,455 sf
Peak Elev=234.48'

Storage=100,408 cf
36.0"

Round Culvert
n=0.013
L=75.0'

S=0.0267 '/'

96.14 cfs

31.67 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,006,455 sf   73.22% Impervious   Runoff Depth=4.62"Subcatchment 1S: Site - Proposed 
   Tc=6.0 min   CN=82   Runoff=120.72 cfs  387,237 cf

Peak Elev=234.91'  Storage=125,660 cf   Inflow=120.72 cfs  387,237 cfPond 2P: Existing Basin
36.0"  Round Culvert  n=0.013  L=75.0'  S=0.0267 '/'   Outflow=39.21 cfs  384,576 cf

Total Runoff Area = 1,006,455 sf   Runoff Volume = 387,237 cf   Average Runoff Depth = 4.62"
26.78% Pervious = 269,503 sf     73.22% Impervious = 736,952 sf
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Summary for Subcatchment 1S: Site - Proposed Conditions

Runoff = 120.72 cfs @ 12.09 hrs,  Volume= 387,237 cf,  Depth= 4.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Yr Rainfall=6.68"

Area (sf) CN Description
345,360 98 Paved parking, HSG A
391,592 98 Roofs, HSG A
269,503 39 >75% Grass cover, Good, HSG A

1,006,455 82 Weighted Average
269,503 26.78% Pervious Area
736,952 73.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 1S: Site - Proposed Conditions

Runoff

Hydrograph
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Type III 24-hr
50-Yr Rainfall=6.68"

Runoff Area=1,006,455 sf
Runoff Volume=387,237 cf

Runoff Depth=4.62"
Tc=6.0 min

CN=82

120.72 cfs
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Summary for Pond 2P: Existing Basin

Inflow Area = 1,006,455 sf, 73.22% Impervious,  Inflow Depth = 4.62"    for  50-Yr event
Inflow = 120.72 cfs @ 12.09 hrs,  Volume= 387,237 cf
Outflow = 39.21 cfs @ 12.40 hrs,  Volume= 384,576 cf,  Atten= 68%,  Lag= 18.7 min
Primary = 39.21 cfs @ 12.40 hrs,  Volume= 384,576 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 234.91' @ 12.40 hrs   Surf.Area= 62,225 sf   Storage= 125,660 cf

Plug-Flow detention time= 68.6 min calculated for 384,576 cf (99% of inflow)
Center-of-Mass det. time= 64.4 min ( 869.2 - 804.8 )

Volume Invert Avail.Storage Storage Description
#1 232.00' 343,274 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

232.00 11,943 735.0 0 0 11,943
233.00 43,531 2,002.0 26,092 26,092 287,903
234.00 52,169 2,062.0 47,785 73,877 307,414
235.00 63,312 1,142.0 57,651 131,527 541,988
236.00 67,993 1,170.0 65,639 197,166 547,268
237.00 72,750 1,192.0 70,358 267,524 551,568
238.00 78,790 1,220.0 75,750 343,274 557,076

Device Routing     Invert Outlet Devices
#1 Primary 232.10' 36.0"  Round Culvert   

L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 232.10' / 230.10'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=39.22 cfs @ 12.40 hrs  HW=234.91'   (Free Discharge)
1=Culvert  (Inlet Controls 39.22 cfs @ 5.70 fps)
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Pond 2P: Existing Basin
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Inflow Area=1,006,455 sf
Peak Elev=234.91'

Storage=125,660 cf
36.0"

Round Culvert
n=0.013
L=75.0'

S=0.0267 '/'

120.72 cfs

39.21 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,006,455 sf   73.22% Impervious   Runoff Depth=5.79"Subcatchment 1S: Site - Proposed 
   Tc=6.0 min   CN=82   Runoff=150.05 cfs  485,893 cf

Peak Elev=235.42'  Storage=158,255 cf   Inflow=150.05 cfs  485,893 cfPond 2P: Existing Basin
36.0"  Round Culvert  n=0.013  L=75.0'  S=0.0267 '/'   Outflow=45.86 cfs  483,183 cf

Total Runoff Area = 1,006,455 sf   Runoff Volume = 485,893 cf   Average Runoff Depth = 5.79"
26.78% Pervious = 269,503 sf     73.22% Impervious = 736,952 sf
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Summary for Subcatchment 1S: Site - Proposed Conditions

Runoff = 150.05 cfs @ 12.09 hrs,  Volume= 485,893 cf,  Depth= 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Yr Rainfall=7.93"

Area (sf) CN Description
345,360 98 Paved parking, HSG A
391,592 98 Roofs, HSG A
269,503 39 >75% Grass cover, Good, HSG A

1,006,455 82 Weighted Average
269,503 26.78% Pervious Area
736,952 73.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 1S: Site - Proposed Conditions
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Type III 24-hr
100-Yr Rainfall=7.93"

Runoff Area=1,006,455 sf
Runoff Volume=485,893 cf

Runoff Depth=5.79"
Tc=6.0 min

CN=82

150.05 cfs
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Summary for Pond 2P: Existing Basin

Inflow Area = 1,006,455 sf, 73.22% Impervious,  Inflow Depth = 5.79"    for  100-Yr event
Inflow = 150.05 cfs @ 12.09 hrs,  Volume= 485,893 cf
Outflow = 45.86 cfs @ 12.42 hrs,  Volume= 483,183 cf,  Atten= 69%,  Lag= 19.6 min
Primary = 45.86 cfs @ 12.42 hrs,  Volume= 483,183 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 235.42' @ 12.42 hrs   Surf.Area= 65,238 sf   Storage= 158,255 cf

Plug-Flow detention time= 66.3 min calculated for 482,379 cf (99% of inflow)
Center-of-Mass det. time= 63.3 min ( 861.7 - 798.4 )

Volume Invert Avail.Storage Storage Description
#1 232.00' 343,274 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

232.00 11,943 735.0 0 0 11,943
233.00 43,531 2,002.0 26,092 26,092 287,903
234.00 52,169 2,062.0 47,785 73,877 307,414
235.00 63,312 1,142.0 57,651 131,527 541,988
236.00 67,993 1,170.0 65,639 197,166 547,268
237.00 72,750 1,192.0 70,358 267,524 551,568
238.00 78,790 1,220.0 75,750 343,274 557,076

Device Routing     Invert Outlet Devices
#1 Primary 232.10' 36.0"  Round Culvert   

L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 232.10' / 230.10'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

Primary OutFlow  Max=45.84 cfs @ 12.42 hrs  HW=235.41'   (Free Discharge)
1=Culvert  (Inlet Controls 45.84 cfs @ 6.48 fps)
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Parameter Brief 
 

Removal of Suspended Solids using the CDS® System – 
Laboratory Evaluations 

 
The CDS® system is a hydrodynamic separator which uses patented continuous 
deflective separation (CDS) technology to separate and capture trash, debris, sediment 
and oil and grease from stormwater runoff. Indirect screening allows for 100% removal 
of floatables and neutrally buoyant material without blinding the screen.  Flow and 
screening controls separate captured solids and minimize resuspension of previously 
captured pollutants. 

 
The CDS system can effectively capture 100% of particulate material, including trash 
and debris, greater than screen aperture size (2400 or 4700 microns). In addition, the 
CDS can remove medium and coarse sediments. A full-scale laboratory evaluation of 
the CDS system using test materials with various particle size distributions is summarized 
here. 

 
Laboratory Study – Full-Scale Evaluation at University of Florida 

 
A full-scale CDS unit (Model CDS2020-5B) was tested at the facility of University of 
Florida, Gainesville, FL.  This full-scale CDS unit was evaluated under controlled 
laboratory conditions of pumped influent and the controlled addition of sediment. 

 
Two different gradations of silica sand material (UF Sediment & OK-110) were used in 
the CDS performance evaluation.  The particle size distributions (PSD) of the test 
materials were analyzed using standard method “Gradation ASTM D-422 with 
Hydrometer” by a certified laboratory. UF Sediment is a mixture of three different U.S. 
Silica Sand products referred as:  “Sil-Co-Sil 106”, “#1 DRY” and “20/40 Oil Frac”. 
Particle size distribution analysis shows that the UF Sediment has a very fine gradation 
(d50 = 20 to 30 µm) covering a wide size range (uniform coefficient Cu averaged at 10.6). 
In comparison with the hypothetical TSS gradation specified in the NJDEP (New Jersey 
Department of Environmental Protection) and NJCAT (New Jersey Corporation for 
Advanced Technology) protocol for lab testing, the UF Sediment covers a similar range 
of particle size but with a finer d50 (d50 for NJDEP is approximately 50 µm) (NJDEP, 
2003).  The OK-110 silica sand is a commercial product of U.S. Silica Sand.  The 
particle size distribution analysis of this material, also included in Figure 1, shows that 
99.9% of the OK-110 sand is finer than 250 microns, with a mean particle size (d50) of 
106 microns. The PSDs for the test material are shown in Figure 1. 
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Figure 1. Particle size distributions for the test materials, as compared to the 
NJCAT/NJDEP theoretical distribution. 

 
Tests were conducted to quantify the CDS unit (1.1 cfs design capacity) performance at 
various flow rates, ranging from 1% up to 125% of the design capacity of the unit, using 
the 2400 micron screen. All tests were conducted with controlled influent concentrations 
approximately 200 mg/L. Effluent samples were taken at equal time intervals across the 
entire duration of each test run. These samples were then processed with a Dekaport 
Cone sample splitter to obtain representative sub-samples for Suspended Sediment 
Concentration (SSC – ASTM Standard Method D3977-97) and particle size distribution 
analysis. 

 
Results and Modeling 

 
Based on the testing data from the University of Florida, a performance model was 
developed for the CDS system.  A regression analysis was used to develop a fitting 
curve for the scattered data points at various design flow rates. This model, which 
demonstrated good agreement with the laboratory data, can then be used to predict 
CDS system performance with respect to SSC removal for any particle size gradation 
assuming sandy-silt type of inorganic components of SSC.  Figure 2 shows CDS 
predictive performance for two typical particle size gradations (NJCAT gradation and 
OK-110 sand). 
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Figure 2. CDS stormwater treatment predictive performance for various particle 
gradations as a function of operating rate. 

 
Many regulatory jurisdictions set a performance standard for hydrodynamic devices by 
stating that the devices shall be capable of achieving an 80% removal efficiency for 
particles having a mean particle size (d50) of 125 microns (WADOE, 2008). The model 
can be used to calculate the expected performance of such a PSD (shown in Figure 3). 
Supported by the laboratory data, the model indicates (Figure 4) that the CDS system 
with 2400 micron screen achieves approximately 80% removal at 100% of design flow 
rate, for this particle size distribution (d50 = 125 µm). 
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Figure 3. PSD with d50 = 125 microns, used to model performance for Ecology 
submittal. 
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CDS Unit Performance for Ecology PSD 
d50=125 µm 
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Figure 4. Modeled performance for CDS unit with 2400 microns screen, using 
Ecology PSD. 
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The CDS® Unit for Removal of Oil and Grease 
 
The CDS system is a hydrodynamic separator which uses patented continuous 
deflective separation (CDS) technology to separate and trap debris, sediment and oil 
and grease from stormwater runoff.  Indirect screening allows for 100% removal of 
floatables and neutrally buoyant material without blinding.  Flow and screening controls 
separate captured solids and minimize resuspension of previously captured pollutants.   
 
Oil and grease (O&G) are commonly found in stormwater runoff from automobiles and 
associated anthropogenic activities. O&G appear in many different forms in stormwater 
runoff: free, dissolved, emulsified, and attached to sediments. Total Petroleum 
Hydrocarbons (TPH) is the usual analytical measure of fuels, oil and grease (O&G) for 
stormwater. Typically the concentrations of TPH associated with runoff from streets and 
parking lots range from 2.7 to 27 mg/l (FHWA, 1996).  The Oregon Association of Clean 
Water Agencies (ACWA) reports O&G levels for runoff from different land uses for the 
period of 1991 – 1996, as shown in Table 1. 
 

Table 1. O&G levels from different land uses. 

Land Use Median 
(mg/L) 

Range 
(mg/L) 

Residential 1.2 ND - 12.6 
Commercial 2.4 ND – 18 

Industrial 2.0 ND – 107.6 (12 mg/l next highest) 
Mixed 1.0 ND –28 

 
CDS units can be equipped with a conventional oil baffle to capture and retain oil, 
grease, and other TPH pollutant as they are transported through the storm drain system 
during wet weather (stormwater) and dry weather (spills) flows.  In addition, CDS units 
with the addition of oil sorbents can ensure the permanent removal of the free oil and 
grease from stormwater runoff.  Laboratory investigations into the CDS unit’s removal of 
oils and greases are summarized below. 
 

Laboratory Studies – CDS Unit at Portland State University, 2003 
In 2003, Slominski and Wells at Portland State University conducted tests on a CDS 
Model 20_20 unit equipped with a 2400 micron screen and oil baffle.  Tests were 
conducted at 25, 50 and 75 percent of the unit’s hydraulic capacity (500 gpm) for the 
removal of used motor oil with influent concentrations of 10, 25 and 50 mg/L.  A 
summary of the test is shown in Table 2 (Slominski and Wells, 2003). 
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   Table 2. Summary of oil and grease tests (Slominski and Wells, 2003). 

Flow Rate 
(gpm) 

Influent Conc. 
(mg/L) 

Average Effluent 
Conc. (mg/L) 

Removal Efficiency 
(%) 

125 7.2 3.5 51 
125 18.3 1.5 92 
125 46.2 3.5 92 
250 9.9 2 80 
250 22.8 5 78 
250 45.6 7.5 84 
375 10.5 7.5 29 
375 21.9 16 27 
375 46.9 27 42 

 

Laboratory Studies – CDS Unit Oil Spill Test at Portland State University, 2003 
 
In addition to the regular capture test performed to measure the removal of free oil and 
grease from stormwater, Slominski and Wells (2003) also performed an oil spill test.  
The unit performed extremely well in the oil spill test, with the peak oil concentration in 
the effluent occurring right as the addition of oil to the unit stopped. This showed a 
capture rate of more than 99.75% of the oil dumped into the unit (82,000 mg/L). This 
demonstrates that a CDS unit would be a very effective means of containing an oil spill. 
An oil storage capacity chart for the CDS unit is available on request. 
 
 
Laboratory Study – CDS Unit with Sorbents at University of California, Los 
Angeles (UCLA) 
Studies by Stenstrom and Lau (1998) at UCLA demonstrated that the CDS unit with 
sorbents can achieve 80 to 90 percent removal of oil and grease at influent 
concentrations ranging from 13.6 mg/L to 41.1 mg/L.  Test results showed that the 
effluent oil and grease concentrations were less than 10 mg/L. 
A series of nine laboratory experiments were performed on a CDS unit (Model 
PMSU20_15) to determine its ability to remove free oil and grease using sorbents 
(Stenstrom and Lau, 1998).  One control experiment was performed without sorbents.  
The focus of this study was to evaluate the effectiveness of various sorbent materials to 
control the typically low concentrations of free oil and grease found in urban stormwater 
runoff when applied within the separation chamber of a CDS unit.  The conventional oil 
baffle was not installed within the CDS unit during this evaluation.  The sorbents were 
allowed to float on the surface of the separation chamber of the CDS device.  Different 
amounts of each sorbent were used because of the varying properties of the sorbents 
(density and surface area). 
Tests were performed using a 2400-micron screen over 30 minutes at 125 gpm 
(approximately 40% of the CDS unit’s nominal flow capacity).  Used motor oil (Specific 
Gravity = 0.86) was introduced into the feed of the CDS at approximately 25 mg/L, which 
is generally the upper limit of oil and grease concentrations found in stormwater runoff.  
Oil and grease were measured at various times (influent/effluent) to determine the 
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removal efficiency.  Background oil and grease was measured as well as oil and grease 
released from the sorbents after the influent oil and grease was reduced to zero. 
Five commercially available sorbents were evaluated.  Two sorbents were found 
particularly effective and they are:  

 OARS™ (AbTech Industries, 4110N. Scottsdale Rd., Suite 235, Scottsdale, AZ 
85251) 

 Rubberizer™ (Haz-Mat Response Technologies, Inc., 4626 Santa Fe Street, San 
Diego, CA 92109)  

Results from the sorbent laboratory study (Stenstrom and Lau, 1998) are shown in Table 
3. 
 
   Table 3. Performance of Oil and Grease Removal of CDS Units. 

Test 
No. 

Sorbent 
Type 

Sorbent 
Mass (g) 

Influent 
(mg/L) 

Effluent 
(mg/L) 

Percent 
Removal 

Flow 
(gpm) 

2 OARS 2600 19.6 2.7 86 125 
3 OARS 2600 24.0 4.3 82 190 
4 OARS 2600 30.7 1.7 94 75 
5 OARS 2600 21.0 3.5 83 125 
6 Rubberizer 1030 27.2 3.9 86 125 

 
 
Effluent concentration of oil using the OARS™ sorbent was less than 1.0 mg/L.  Effluent 
concentration of oil using the Rubberizer™ sorbent was 1.96 mg/L.   
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Copies of Existing Permits, Covenants and Restrictions 
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ALTA/ACSM Land Title Survey 
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