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TELEPHONE (781) 449-4520       FAX (781) 465-6059                            

November 3, 2025 
 
Lee Newman 
Planning Director 
Town of Needham 
500 Dedham Avenue 
Needham, MA 02492 
 
Re: Site Plan Review 
 Needham Enterprises, LLC 
 242 Hillside Avenue, Needham, MA 
 
Dear Lee, 
 
Please be advised that this office represents Needham Enterprises, LLC, a Massachusetts Limited 
Liability Company with an address of 105 Chestnut Street, Unit 28, Needham, MA 02492 
(hereinafter, and in the materials submitted herewith, interchangeably, the “Applicant’ and 
“Needham Enterprises”) relative to the mixed-use property known and numbered 242 Hillside 
Avenue, Needham, MA (the “Premises”).  In connection therewith, submitted herewith pursuant 
to M.G.L. Chapter 40A and the Town of Needham Zoning By-Law (the “By-Law”), please find 
the following materials.  
 
1.  Completed Application for Site Plan Review with Addendum A; 
 
2. Site Plan, titled “Site Development Plans, 14 Unit Multi-Family Building, 242 Hillside 
Avenue, Needham, MA October 14, 2025”, prepared by Glossa Engineering, Inc., 46 East Street, 
East Walpole, MA 02032, consisting of 8 sheets and one appendix as follows 
 a. Sheet 1 of 8, Cover Sheet 
 b. Sheet 2 of 8, Existing Conditions Plan, Scale 1” = 30’, dated October 14, 2025; 
 c. Sheet 3 of 8, Site Plan, Scale 1” = 20’, dated October 14, 2025; 
 d Sheet 4 of 8, Grading and Drainage Plan, Scale 1” = 20’, dated October 14, 2025; 
 e. Sheet 5 of 8, Utilities Plan, Scale 1” = 20’, dated October 14, 2025; 
 f. Sheets 6 and 7 of 8, Details, Scale as Noted, dated October 14, 2025; 
 g. Sheet 8 of 8, Construction Period Plan, Scale 1” = 20’, dated October 14, 2025; and 
 f. Appendix 1, Building Height Calculation Plan, Scale 1” = 20’, dated October 14, 2025. 
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3. Architectural Plans, titled “242 Hillside Avenue, Needham, MA 02494, Needham Enterprises, 
Needham, MA 02492”, prepared by Scott Melching Architect, LLC, Needham, MA 02492, 
consisting of 11 sheets, as follows: 

a. Sheet T-1, Title Page, Rendering, DWG List & Building Dept Notes, dated October 27, 
2025;  
b. Sheet L-1, Landscape Plan, dated October 27, 2025; 
c. Sheet A-1, Lower Level Plan, dated October 27, 2025; 
d. Sheet A-2, Ground Floor Plan, dated October 27, 2025; 
e. Sheet A-3, Second Floor Plan, dated October 27, 2025; 
f. Sheet A-4, Third Floor Plan, dated October 27, 2025; 
g. Sheet A-5, Roof Plan, dated October 27, 2025; 
h. Sheet A-6, Front Elevation and Section at Front Facing Gable, dated October 27, 2025; 
i. Sheet A-7, Right Elevation and Section at Side Facing Gable, dated October 27, 2025; 
j. Sheet A-8, Rear Elevation and Section at Stair, dated October 27, 2025; 
k. Sheet A-9, Left Elevation, dated October 27, 2025; 

 
4. Drainage Report, “242 Hillside Avenue, A Residential Development in Needham, MA”, dated 
October 14, 2025, prepared by Glossa Engineering, Inc.; and 
 
5. Check in the amount of $1,199.40 for the requisite filing fee.1 
 
The Premises is located in both the Hillside Avenue Business Zoning District (“ASB”) and the 
HAB subdistrict of the Multi-Family Overlay District (“MFOD”). It is located on the east side of 
Hillside Avenue, a short distance from the intersection with Hunnewell Street and is bounded to 
the north by an existing mixed-use property, to the west by the MBTA Railroad Right of Way, 
and to the south by another mixed-use property. It is identified as Parcel 10 on Town of 
Needham Assessor’s Map No. 99 and consists of approximately 17,630 square feet of land with 
100 feet of frontage on Hillside Avenue. It is currently occupied by a two-story residential 
dwelling, a detached garage, a detached storage container and extensive asphalt and gravel 
parking and yard areas. The property appears to have been used for several years for mixed use 
purposes including both residential and commercial activities. 
 
Needham Enterprises is proposing to demolish the existing structures and completely redevelop 
the entire site pursuant to the provisions of the MFOD. In connection therewith, the Applicant is 
proposing to construct a new, three-story, multi-family residential building, containing 11,994 
square feet of floor area, and a total of 14 units. The building will have a primary entrance at the 
front of the building, directly off Hillside Avenue, including an entry vestibule with mailboxes 
and room for package storage. There will be a secondary entrance at the rear of the building, 
accessed off the parking area, described below. 
 
Two units, together with unfinished mechanical space, will be located on the lower level, 
situated below grade. Four units, a laundry room and the building lobby will be located on the 
grade level. The remaining two floors, namely, levels two and three, will each contain four units  

 
1 Such fee is calculated as follows: $1,000 base fee + .10 per square foot in excess of 10,000. Whereas the proposed 
new structure contains a total of 11,994 square feet, the calculation is: $1,000 + (.10 x 1,994 SF) = $1,199.40. 



and a laundry room. Six of the units, on the north side of the building will include small balcony 
areas. Two of the 14 units will be designated affordable units, namely, Unit 1-D, which will also 
be accessible, and Unit 3-C, with all units to have the same level of interior finish. 
 
A parking area will be located behind the building, accessed by a two-way driveway along the 
south side of the property, between the building and the property line. There will be a total of 17 
parking spaces, divided between 9 full size and 8 compact spaces, and including two van 
accessible spaces. The parking area will also include a screened enclosure, containing receptacles 
for both trash and recycling collection. 
 
A concrete walkway will run along the north side of the building, in the area between the 
building and the north property line. This walkway will provide access to two common patio 
areas, for use by all 14 units in the building, as well as seven Dero round bicycle racks in 
proximity to the rear parking area. These racks will provide for easily accessible storage of up to 
fourteen bicycles. 
 
Analysis 
 
I.  Use 
 
Pursuant to Section 3.17.4.1 of the By-Law, the use of property in the MFOD for multi-family 
housing is allowed as a matter of right.2 And pursuant to Section 3.17.4.2, parking and other uses 
customarily incident to multi-family housing are also allowed as of right. Therefore, the 
proposed redevelopment of the property for use as a multi-family residential structure with off-
street parking, driveway, walkways and patios will comply with the applicable use related 
provisions of the By-Law. 
 
II.  Dimensional Regulations 
 
A. Lot Area, Frontage and Setback Requirements 
 
Pursuant to Section 3.17.5.1, redevelopment of property in the HAB subdistrict of the MFOD is 
subject to the following dimensional requirements: (a) a minimum lot area of 10,000 square feet, 
(b) minimum lot frontage of 80 feet, (c) a minimum front setback of 20 feet, and (d) minimum 
side and rear yard setbacks of 20 feet, provided further that any surface parking abutting a 
residential district shall be set back 10 feet from such buffer. 
 
As set forth above, the Premises contains 17,630 square feet of area and 100 feet of frontage. As 
a result, the Premises exceeds the minimum 10,000 square foot area requirement, as well as the 
80 foot frontage minimum. Therefore, the lot complies with applicable lot area and frontage 
requirements. 
 
 

 
2 Pursuant to Section 3.2.2 of the By-Law, apartment or multi-family use in the HAB is allowed pursuant to special 
permit. 



The proposed new building is setback 22.5’ from Hillside Avenue, 20.5’ from the left sideline, 
27.5’ from the right sideline and 76.5’ from the rear lot line. As a result, the setbacks on all four 
sides of the proposed new building meet or exceed the applicable minimums and the building 
complies with setback requirements. 
 
B. Building Height Requirements 
 
Pursuant to Section 3.17.5.2 of the By-Law, the maximum building height in the HAB subdistrict 
of the MFOD is 3 stories and 40 feet, subject to certain specified exceptions.3 Whereas the 
proposed new building is three stories tall, and 38.6’ high, it complies with such requirement. 
 
C. Building Bulk and Other Requirements 
 
Pursuant to Section 3.17.5.3, buildings in the HAB subdistrict of the MFOD are subject to a 
maximum Floor Area Ratio (FAR) of .7. The FAR of the proposed building is .68, based on a 
total of 11,994 square feet of gross floor area and lot size of 17,630 square feet.4 Therefore, the 
proposed building complies with the maximum FAR requirement. 
 
III. Parking 
 
Pursuant to Section 3.17.6 (a) of the By-Law, the minimum number of off-street parking spaces 
required for multi-family development within the HAB subdistrict of the MFOD is one space per 
dwelling unit. Whereas the proposed building will contain a total of 14 units, pursuant to the By-
Law, a total of 14 off-street parking spaces is required. Furthermore, pursuant to the other 
applicable sub-paragraphs of Section 3.17.6, parking areas shall be designed and constructed in 
accordance with Section 5.1.3 Parking Plan and Design Requirements, provided further that (a) 
no parking shall be allowed within the front setback, (b) parking shall be on the side or to the 
rear of the building, or below grade, and (c) the minimum number of bicycle parking spaces shall 
be one space per dwelling unit.5  
 
As mentioned above, 17 total parking spaces are proposed, located to the rear of the building. In 
addition, 14 total bicycle storage spaces are proposed, located to the side of the building. 
Therefore, the project will provide more than the required number of parking spaces, a 
conforming number of bicycle spaces, and all proposed spaces will be located to the rear or side 
of the building with no parking within the front setback. 

 
3 Exceptions include: chimneys, ventilators, towers, silos, spires, stair overruns, elevator overruns, mechanical 
equipment, roof parapets, architectural screening, or other ornamental features of buildings, which features (i) are in 
no way used for living purposes; (ii) do not occupy more than 25% of the gross floor area of the building and (iii) do 
not project more than 15 feet above the maximum allowable height. Furthermore, a waiver may be issued excepting 
solar photovoltaic, solar thermal, living, and other eco-roofs, energy storage, and air-source heat pump equipment 
may, subject to screening and architectural requirements. 
 
4 Note that the calculation includes the two dwelling units and common hallway in the basement level, but not the 
unfinished mechanical space as such space features a measurement from the top of the concrete slab to the underside 
of the floor joist next above of six feet, zero inches or less, thus prohibiting use and occupancy thereof. 
 
5 See Section 3.17.6 (b), (e) and (f). 



Section 5.1.3 of the By-Law, Parking Plan and Design Requirements, as applicable to the 
Premises, imposes a number of specific requirements. Those requirements and project 
compliance are as follows: 
 
(a) Parking Lot Illumination – All parking areas which are proposed to be illuminated shall provide an 
illumination level of an average of one foot candle. All illumination shall be shielded so as not to shine directly 
onto a public or private way or onto any property in a residential district. 
 
Lighting in the parking area will be designed to achieve an average of one foot candle without 
any off-site impact. 
 
(b) Loading Requirements – Adequate off-street loading facilities and space with unimpeded access shall be 
provided for all new construction and for all building additions greater than 100 square feet of floor area. 
Facilities shall be so sized and arranged that no trucks shall be parked on a public way while loading, unloading, 
or waiting to do so. 
 
Given the multi-family residential nature of the redevelopment, loading requirements are limited 
to those of movers and occasional deliveries. Needham Enterprises asserts that adequate loading 
facilities have been provided for such purposes, as there is ample room in both the driveway and 
the rear parking area for temporary parking of moving and delivery trucks, for limited time 
periods, consistent with such activities.  
 
(c) Handicapped Parking – Parking spaces for the exclusive use of handicapped individuals shall be provided in 
accordance with the most recent rules and regulations of the Architectural Access Barriers Board, specifically 
Section 23 thereof. 
 
As indicated above, two van accessible handicapped parking spaces are proposed, in proximity 
to the rear building entrance, in compliance with such requirement. 
 
(d) Driveway Openings—Ingress and egress shall be located so as to minimize conflict with traffic on streets and 
where good visibility and sight distances are available to observe approaching pedestrian and vehicular traffic. 
See Sections 4.4.5, 4.6.6 and 4.10.3 for Driveway Openings Regulations in Business, Industrial, and Industrial-1 
Districts. 
 
The proposed driveway opening providing ingress and egress to the property and parking area 
has been located to minimize conflicts with street traffic and to provide sufficient visibility and 
sight distance for both vehicles and pedestrians.  
 
(e) Compact Cars – Off-street parking areas may be designated to allow up to a maximum of 50% of the total 
number of parking spaces to be used by compact cars. Compact car spaces shall not be less than 8 feet by 16 feet. 
 
As indicated above, the parking area will contain a total if 17 parking spaces, including 9 full 
size spaces and 8 compact size parking spaces. Whereas the number of compact spaces does not 
exceed 50% of the total number of spaces, and whereas the compact spaces are not less than 8 
feet by 16 feet, the parking area complies with such requirement. 
 
 
 
 
 
 



(f) Parking Space Size – Each parking space, except for the allowable percentage for compact cars, shall 
measure at least 9 feet in width and 18.5 feet in length; however, parallel parking spaces shall be at least 22 feet 
in length. The required parking space dimensions, including those for compact car spaces, shall not be reduced 
by obstructions, including, but not limited to, light poles and columns. 
 
The proposed parking spaces, except for the compact spaces referenced above, have been 
designed to measure 9 feet by 18.5 feet. Therefore, the full-size spaces comply with such 
requirement. 
 
(g) Bumper Overhang – The minimum length requirements stated in the above two paragraphs may include no 
more than one foot of area beyond the curb at the front or rear of a space, used for bumper over-hang. 
 
The parking space dimensions, as referenced above, do not include any curb over-hang and 
therefore this requirement is not applicable. 
 
(h) Parking Space Layout – Required parking areas shall be designed so that each motor vehicle may proceed to 
and from its parking space without requiring the movement of any other vehicle. In no case shall spaces be so 
located as to require the backing or maneuvering onto the sidewalk or into a public or private way upon entering 
or leaving the space. 
 
The proposed parking has been designed to allow for parking in each space without the 
movement of any other vehicle or backing or maneuvering onto the sidewalk or any way. 
Therefore, the parking complies with such requirement. 
 
(i) Width of Maneuvering Aisle – The minimum width of aisles within parking areas providing access to parking 
spaces for one-way traffic shall be as follows: 
  Angle of Parking Space Minimum Width of Aisle 
   90 degree   24 feet/25 feet*  
   60 degree   18 feet/19 feet*  
   45 degree   14 feet 
   30 degree    12 feet 
   Parallel   12 feet 
* The greater width shall be used where one foot of bumper overhang occurs. 
 
The minimum width of maneuvering aisles within parking areas providing access to spaces for two-way traffic 
shall be twenty (20) feet or the width required above, whichever is greater. The required width of all maneuvering 
aisles shall not be reduced by obstructions, including, but not limited to, light poles and columns. 
 
The maneuvering aisle within the proposed parking area is 24’ wide and the spaces are angled at 
90 degrees from such aisle. Therefore, the parking complies with such requirement. 
 
(j) Parking Setbacks – Parking spaces and maneuvering aisles shall be setback a minimum of ten (10) feet from a 
front lot line or street right-of-way line; except, however, that such setback shall be twenty (20) feet in a Business 
or Industrial District, if the conditions set forth in Subsection 4.4.4 or 4.5.2 of this By-Law apply. Such parking 
setback shall also be twenty (20) feet in an Industrial-1 District and Highway Commercial 1 District unless a 
deeper parking setback is required by Section 4.11. Parking spaces, maneuvering aisles and driveways shall be 
set back a minimum of four (4) feet from the rear and side lot lines. Except in an enclosed structure or in an 
unenclosed parking facility beneath a structure, no parking space, maneuvering aisle or driveway shall be 
located within five (5) feet of a building line at the first floor. 
 
The Parking spaces and maneuvering aisles are set back more than 20 feet from the front lot line 
or street right-of-way line. Furthermore, the driveway providing access to the parking area is 
setback 4 feet from the next closest property line, excepting only a very small section within the 



first 30 feet of the driveway. As a result, the parking generally and materially complies with such 
requirement, and as set forth below, a waiver has been requested for the limited aspect of 
deviation.  

(k) Landscaped Areas – Setback areas required under the above paragraph (j) shall be maintained as landscaped
areas, except where driveway openings or sidewalks occur. Landscaped areas shall include trees, shrubs, flowers
and grass. Planting beds shall be at least 4 feet wide. In any parking area requiring 10 or more spaces, ten (10)
percent or more of such area shall be maintained as landscaped area. In parking areas requiring 20 or more
spaces, a minimum of one-quarter of this amount shall be located in the interior of the parking area. Required
landscape setback areas shall count towards the minimum ten percent requirement; provided, however, that the
interior landscaped area requirement shall be met.

The setback areas between the parking spaces and maneuvering aisles and the side and rear 
property lines are proposed to be landscaped, with a variety of trees, shrubs and grasses. 

(l) Trees – For all parking areas requiring 10 or more spaces, trees shall be required. One tree shall be provided
for every 10 spaces or a fraction thereof. Such trees shall be located within or around the parking area so as to
screen and soften the visual impact of parked vehicles as much as possible. They shall be at least 2” trunk
diameter, with not less than 40 square feet of unpaved soil or other permeable surface area per tree. Planting
beds shall be at least 4 feet wide.

A number of evergreen trees are proposed adjacent to the parking area, in excess of the two trees 
required pursuant to this provision.  

(m) Location – Off-street parking required by this Section shall be located on either the same lot as the principal
use or uses or on a lot within 300 feet which is under the same ownership. In the Avery Square Business District,
required parking for non- residential uses shall be either on the same premises as the activity it serves, or on a
separate parcel, which may be shared with other uses, if the parcel is located within five hundred (500) feet (800
feet for employees) walking distance of the building entrance to be served, is located in a zoning district
permitting or allowing on special permit the activity it serves, and is permanently committed to serving the use
involved. In the Avery Square Business District, no parking shall be located within 10 feet of a street line.

All parking is located on site, on the same lot as the principal use. 

(n) Bicycle Racks – For parking areas of forty or more spaces, bicycle racks facilitating locking shall be provided
to accommodate one bicycle per twenty parking spaces required, or fraction thereof.

The project requires a total of 14 spaces and 17 are proposed. As a result, this provision does not 
apply. However, a total of 14 bicycle storage spaces will be provided. 

IV. Development Standards

Section 3.17.7 of the By-Law sets forth a number of different provisions applicable to 
developments in the MFOD, specifically including the following general development standards: 

(b) Buildings shall be designed with due regard to their relationship to open spaces, existing buildings, and
community assets in the area.

The Premises is located in a commercial district that contains a number of mixed-use properties, 
no significant open space and no substantial community assets. The building has been designed 
with due regard to these factors to present an attractive residential look and feel that is both 
consistent and in harmony with existing buildings in the immediate vicinity. 



(c) Building entrances shall be available from one or more streets on which the building fronts and, if the 
building fronts Chestnut Street, Garden Street, Highland Avenue, Hillside Avenue, Rosemary Street, or West 
Street, the primary building entrance must be located on at least one such street. 
 
The primary building entrance is located on Hillside Avenue, although in practice it is 
anticipated that the rear entrance will receive more utilization. 
 
(d) The site shall be designed so that all collection and storage areas for residential refuse shall be internal to the 
building(s), or otherwise shall not be visible from any public way and appropriately screened from abutting 
properties, and adequate management and removal of refuse shall be provided for. 
 
Bins for trash and recycling are proposed in the rear of the building, off the parking area. These 
bins will be located inside a fenced enclosure which will be screened from abutting properties 
and will not be visible from Hillside Avenue. 
 
(e) Site arrangement and driveway layout shall provide sufficient access for emergency and service vehicles, 
including fire, police, and rubbish removal. 
 
The site has been designed to provide sufficient access for emergency and service vehicles, 
including fire, police and rubbish removal. Truck turning movements have been modeled to 
confirm adequate access and circulation. 
 
(f) Plantings shall be provided and include species that are native or adapted to the region. Plants on the 
Massachusetts Prohibited Plant List, as may be amended, are prohibited. 
 
Plantings shall be native species, as set forth in the mateirals provided herewith. Prohibited 
plants will not be utilized. 
 
(g) All construction shall be subject to the current town storm water bylaws, regulations, and policies along with 
any current regulations or policies from DEP, state, and federal agencies. 
 
All construction will comply with applicable storm water bylaws, regulations and policies, as 
well as applicable DEP, state and federal requirements. 
 
(h) Control measures shall be employed to mitigate any substantial threat to water quality or soil stability, both 
during and after construction. 
 
Appropriate control measures shall be implemented to mitigate any substantial threat to water 
quality or soil stability, both during and after construction. 
 
(i) There shall be adequate water, sewer, and utility service provided to serve the project. 
 
Adequate water, sewer and utility services are available to the Premises via connection to 
existing infrastructure in Hillside Avenue. 
 
 
 



(j) Off-site glare from headlights shall be controlled through arrangement, grading, fences, and planting. Off-site 
light over-spill from exterior lighting shall be controlled through luminaries selection, positioning, and mounting 
height so as to not add more than one foot candle to illumination levels at any point off-site. 
 
Off-site glare will be controlled and mitigated through the use of a mixture of fences and 
plantings throughout the site. Site lighting will be designed and placed to avoid both over-spill to 
adjacent properties and illumination off-site in excess of one foot candle 
 
(k) Pedestrian and vehicular movement within and outside the project site shall be protected, through selection of 
egress points, provision for adequate sight distances, and through reasonable mitigation measures for traffic 
attributable to the project. 
 
The walkways, driveway and parking areas have all been designed to protect pedestrian and 
vehicular movement both within and outside the site and to provide for adequate site distances. 
Direct pedestrian access is afforded through a walkway to the front of the building from the 
sidewalk on Hillside Avenue. Vehicular access is afforded through a two-way driveway running 
along the southerly boundary line, with such driveway flared at the entry for better access and 
safety. 
 
(l) Site arrangements and grading shall minimize to the extent practicable the number of removed trees 8” trunk 
diameter or larger, and the volume of earth cut and fill. 
 
No mature tree currently exist on site and the project has been designed to minimize the volume 
of cut and fill required.  
 
(m) No retaining wall shall be built within the required yard setback except a retaining wall with a face not 
greater than four (4) feet in height at any point and a length that does not exceed forty (40) percent of the lot’s 
perimeter. Notwithstanding the foregoing, retaining walls may graduate in height from four (4) to seven (7) feet 
in height when providing access to a garage or egress entry doors at the basement level, measured from the 
basement or garage floor to the top of the wall. In such cases, the wall is limited to seven (7) feet in height for not 
more than 25% of the length of the wall. 
 
No retaining walls are proposed in connection with the project. 
 
(n) Retaining walls with a face greater than twelve (12) feet in height are prohibited unless the Applicant’s 
engineer certifies in writing to the Building Commissioner that the retaining wall will not cause an increase in 
water flow off the property and will not adversely impact adjacent property or the public. 
 
No retaining walls are proposed in connection with the project. 
 
(o) Construction activity shall be consistent with Section 3.8 of the General By-Laws and any reasonable 
conditions on construction activity that are warranted at a particular site and included in the applicable site plan 
approval, including but not limited to hours during which construction activity may take place, the movement of 
trucks or heavy equipment on or off the site, measures to control dirt, dust, and erosion and to protect existing 
vegetation to be preserved on the site. 
 
Construction activity shall conform with Section 3.8, as applicable, and any additional 
reasonable conditions on construction. 
 
 



V. Affordable Housing Requirements 
 
Section 3.17.8 of the By-Law requires that any multi-family building in the MFOD, with six or 
more units, shall include affordable housing as defined in Section 1.3 of the By-Law, and subject 
to the following requirements: 
 
A. Section 3.17.8.1 – Provision of Affordable Housing 
 
Section 3.17.8.1 requires that not fewer than 12.5% of housing units constructed shall be 
Affordable Housing Units.6 Whereas a total of 14 units are proposed, not less than two units are 
required to be Affordable Units.7 As set forth above, a total of two units are proposed as 
Affordable Units, in compliance with such requirement. 
 
B. Section 3.17.8.2 – Affordable Housing Development Standards 
 
Pursuant to Section 3.17.8.2 of the By-Law, the Affordable Units shall be: 
 
(a) Integrated with the rest of the development and shall be compatible in design, appearance, construction, and 
quality of exterior and interior materials with the other units and/or lots; 
 
The Affordable Units are integrated with the rest of the development. They are the same general 
design, appearance, construction and quality of materials, with the same interior finish as other 
units. 
 
(b) Dispersed throughout the development; 
 
The two proposed Affordable Units are dispersed throughout the development, with one, 
accessible unit on the first floor in Unit 1D and the other unit on the third floor in Unit 3C. 
 
(c) Located such that the units have equal access to shared amenities, including light and air, and utilities 
(including any bicycle storage and/or Electric Vehicle charging stations) within the development; 
 
The two proposed Affordable Units have equal access to shared amenities, including light and air 
and utilities within the development. 
  
(d) Located such that the units have equal avoidance of any potential nuisances as market-rate units within the 
development; 
 
The two proposed Affordable Units are located such that they have equal avoidance of any 
potential nuisances as market-rate units within the development. 
 

 
6 In the event that the Executive Office of Housing and Livable Communities (EOHLC) determines that such 
calculation does not comply with the provisions of Section 3A of MGL c.40A, then not fewer than 10% of housing 
units constructed shall be Affordable Housing Units. For purposes of calculating the number of Affordable Housing 
Units required, any fractional unit shall be rounded up to the nearest whole number and shall be deemed to 
constitute a whole unit. 
7 Calculated as follows: 12.5% x 14 units = 1.75 units = 2 units, rounded up. 



 
(e) Distributed proportionately among unit sizes; and 
 
The proposed Affordable Units are distributed proportionately among unit sizes. The building is 
a mixture of one bedroom / one bathroom and two bedroom / one bathroom units. Unit 1D on the 
first floor is a one bedroom and one bath unit, and Unit 3C on the third floor is a two bedroom 
and one bath unit. 
 
(f) Distributed proportionately across each phase of a phased development. 
 
The project is not planned or intended to be phased. 
 
(g) Occupancy permits may be issued for market-rate units prior to the end of construction of the entire 
development provided that occupancy permits for Affordable Units are issued simultaneously on a pro rata basis. 
 
The Applicant understands that occupancy permits may be issued for market-rate units provided 
occupancy permits are simultaneously issued for Affordable Units on a pro rata basis. 
 
VI. Conclusion 
 
Based on the foregoing, the Applicant asserts that the proposed redevelopment and re-use of the 
Premises for multi-family purposes, in a new residential building containing a total of 14 units, 
two of which will be Affordable Units, as set forth above and in the materials submitted 
herewith, is both proper and appropriate. The Premises is located within both an existing 
commercial district wherein apartment or multi-family dwelling uses are allowed by special 
permit, and within the Multi-Family Overlay District wherein such uses are allowed as of right. 
The Premises and the proposed redevelopment of the site has been designed in a way that 
complies with applicable dimensional and density requirements, as well as the various standards 
that are applicable to developments pursuant the MFOD provisions, with the exception only of a 
very limited waiver that has been requested for the front-most portion of the driveway. 
Moreover, the project has been designed to be consistent with the surrounding neighborhood and 
present an attractive residential structure. Therefore, the Applicant asserts that the requested 
permits and zoning relief are proper and appropriate and requests that same be granted.    
 
Your courtesy and attention are appreciated. 
 
Sincerely, 
 

 
 
George Giunta, Jr 

 



TOWN OF NEEDHAM 
MASSACHUSETTS 

500 Dedham Avenue 
Needham, MA 02492 
781-455-7550

PLANNING BOARD 
APPLICATION FOR SITE PLAN REVIEW 

This application must be completed, signed, and submitted with the filing fee by the applicant or his 
representative in accordance with the Planning Board’s Rules as adopted under its jurisdiction as a Special 
Permit Granting Authority.   

Location of Property 
Name of Applicant 
Applicant’s Address 
Phone Number  

242 Hillside Avenue, Needham, MA 02494 
Needham Enterprises, LLC 
105 Chestnut Street, Suite 28, Needham, MA 02492 
781-444-8090

Applicant is: Owner _X____ Tenant ___ 
Agent/Attorney _____ Purchaser _____ 

Property Owner’s Name   Needham Enterprises, LLC 
Property Owner’s Address 105 Chestnut Street, Suite 28, Needham, MA 02492 
Telephone Number 781-444-8090

Characteristics of Property: Lot Area   17,630 SF Present Use  Mixed Residential & 
Commercial 

Map # 99  Parcel # 10   Zoning District  Hillside Avenue Business 
(HAB) & HAB subdistrict of the 
Multi-Family Overlay District (MFOD) 

Description of Project for Site Plan Review under Section 7.4 of the Zoning By-Law: 

Redevelopment of entire Premises involving demolition of existing structures and construction of a new three story 
multifamily residential building containing a total of 14 units and associated amenities. See Exhibit A for list of zoning 
relief. 

Needham Enterprises, LLC  
By Matthew Borrelli, Member 

Signature of Applicant (or representative) ___________________________________ 
Address if not applicant:   
Telephone #  
Owner’s permission if other than applicant 

SUMMARY OF PLANNING BOARD ACTION 
Received by Planning Board _________________________ Date __________________ 
Hearing Date ____________ Parties of Interest Notified of Public Hearing ___________ 
Decision Required by __________ Decision/Notices of Decision sent _____________ 
Granted ____________  
Denied ____________   Fee Paid ________ Fee Waived________ 
Withdrawn __________  
NOTE: Reports on Minor Projects must be issues within 35 days of filing date.  



ADDENDUM A 
TO 

APPLICATION FOR SITE PLAN REVIEW 
OF 

Needham Enterprises, LLC 
242 Hillside Avenue 

Needham, Massachusetts 
 

The following relief is or may be required, and is hereby requested: 
 
1.  Site Plan Review pursuant to Section 3.17; 
 
2.  Waiver, pursuant to Section 3.17.9.5 of the off-street parking requirements of Section 3.17.6 
and Section 5.1.3; 
 
3. Waiver, pursuant to Section 3.17.9.5 of the Zoning By-Law for the submission of any 
document, plan or information described in Section 3.17.9.2 but not provided in these materials 
or otherwise submitted herewith; 
 
4. Any and all additional relief required or appropriate for the redevelopment and re-use of the 
Premises for multi-family residential purposes in a single building containing 14 units, two 
which will be Affordable Units, as detailed in the plans and materials submitted herewith. 

 
Notwithstanding any of the above or anything in these materials to the contrary, the Applicant 
reserves and requests the right to revise the interior layout as depicted on the plans submitted 
herewith, without the need for further review, provided, in all cases, that the building footprint is 
not increased or expanded and that the total number and general arrangement of units remains 
unchanged. 
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GROUND FLOOR AREA = 3,418 SF

ACCESSIBLE

ACCESSIBLE

AFFORDABLE
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SECOND FLOOR AREA = 3,584 SF

5 OF 11



THIRD FLOOR AREA = 3,500 SF

AFFORDABLE
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242 HILLSIDE AVENUE
A RESIDENTIAL DEVELOPMENT

IN
NEEDHAM, MA

ocToBER 14,2025

4Å.þ-
rc[zø(a"zr

OWNER: NEEDHAM ENTERPRISES INC
105 CHESTNUT STREET SUITE 28
NEEDHAM , MA 02492

APPLICANT: NEEDHAM ENTERPRISES INC
105 CHESTNUT STREET SUITE 28
NEEDHAM, MA02492

ENGINEER: GLOSSA ENGINEERING INC
46 EAST STREET
EAST WALPOLE, MA 02032

JOHN F.

GLOSSA
CIVIL

N0.32398
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NARRATIVE

The proposal is for a 14 unit multi family residential development to be constructed on
a 17,630 s.f. lot of land in Needham, MA.

The property is located on the westerly side of Hillside Avenue between West Street
and Hunnewell Street. The property is developed with a two story wood frame house
and garage. Much of the rear of the property is used a commercial space for a variety
of storage and parking uses. The property slopes essentially from the rear to the front
at a slope of approximately 3 percent. The landform appears to be a terrace. Soils at
the site were found to be glacial outwash made up of coarse sand and gravel. Soils at
the site are classified as Urban soil but all of the abutting soils are classified Merrimac
sand and gravel. One drainage watershed was identified at the site. This watershed
consists of paved and gravel parking and storage areas, driveways, rooftops, and
lawn. The runoff from the watershed runs overland to Hillside Ave.

The proposal is to construct 14 residential units in 1 building. There will be a paved
access driveway to access 17 proposed parking stalls to be constructed at the rear of
the site, behind the proposed building. Outdoor use patios and walkways will be
constructed and the remaining lot area will be professionally landscaped.

The total impervious area in the existing condition is 15,093 s.f. which is less than the
proposed impervious area of 12,890 s.f. Therefore, runoff volumes and rates will be
reduced in the proposed condition without any mitigation. However, the plan does call
for the installation of 3 catch basins, drain manholes, and 2 underground infiltration
basins. The mitigation will significantly reduce both the rates and volume of runoff to
Hillside Ave. in all of the storms that were modeled being the 2, 10, 25 and 100 year
storm events.



Stormwater Runoff Summary
Subarea Storm Event
Pre-development l inch 2-Yr l0-vr 25-vr 100-vr

E-l l1S) (cfs) to Hillside 0.09 1.01 1.84 2.36 3.15

E-l (1S) (ac-ft.) to Hillside 0.008 0.072 0.r33 0.173 0.235

Post-development.
P-l (1S) (cfs) to SS1 0.04 0.53 1.00 1.30 1.75

P-l (1S) (ac-ft.) to SSI 0.004 0.038 0.072 0.094 0.129

P-2 (2S) (cfs) to SS2 0.02 0.26 0.47 0.60 0.80

P-2 (2S) (ac-ft.) to SS2 0.002 0.018 0.034 0.044 0.060
P-3 (3S) (cfs) to Hillside 0.0 0.01 0.09 0.16 0.27

P-3 (3S) (ac-ft.) to Hillside 0.0 0.002 0.008 0.012 0.020

Subsurface System I
Inflow (cß) 0.04 0.53 1.00 1.30 1.75

Inflow (ac-ft.) 0.004 0.038 0.072 0.094 0.129
Infiltrated (cfs) 0.03 0.05 0.05 0.0s 0.05

Infiltrated (ac-ft.) 0.004 0.038 0.072 0.079 0.088

Outflow (cfs) 0.0 0.0 0.0 0.32 0.99

Outflow (ac-ft.) 0.0 0.0 0.0 0.015 0.041

Elevation t97.06 200.97 204.98 20s.03 205.08

Subsurface Svstem 2

Inflow (cfs) 0.02 0.26 0.47 0.60 0.80

Inflow (ac-ft.) 0.002 0.018 0.034 0.044 0.060
Infiltrated (cfs) 0.02 0.02 0.42 0.02 0.02

Infiltrated (ac-ft.) 0.002 0.018 0.02s 0.028 0.032
Outflow (cfs) 0.0 0.0 0.34 0.58 0.78

Outflow (ac-ft.) 0.0 0.0 0.008 0.016 0.028

Elevation 193.58 198.44 201.00 201.01 201.01

Total to Hillside Avenue
3R (cfs) 0.0 0.01 0.43 0.73 1.68

3R (ac-ft) 0.0 0.002 0.016 0.043 0.089
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CONSTRUCTION PERIOD
POLLUTION PI.AN

Given the proximity of the Town drain system, care shall be taken to assure that eroded soilwill not
be deposited into the storm drain system.

The entity for the construction period pollution prevention and erosion and sedimentation control
plan is Needham Enterprises lnc, their successors and assigns, 105 Chestnut Street, Needham,
MA 02492. Construction period pollution control measures shall include a siltation barrier (compost
filled sock). A designated materials stockpile area and a construction staging area have also been
depicted on the plans. Gonstruction sequencing shall be as follows:

1) lnstallation of silt barriers and stabilized construction entrance as shown on the plans.
2) Demolish existing buildings and remove alldeleterious materials from the site.
3) Bring the site to subgrade.
4) Construct the building foundation and backfill the foundation.
5) Construct the building.
6) lnstallthe sewer, water, electric and gas underground utilities and backfill alltrenches.
7) lnstallthe leaching galleys, drain manholes and catch basins.
8) Bring the access driveway and parking area to gravel grade and installthe binder course of
asphalt.
9) lnstallcurbing and sidewalks.
10) lnstall plantings and mulch beds. Loam and seed or sod all remaining disturbed areas.
1 1) lnstall final course of asphalt for parking lot.
12) Cleanup and demobilize.

VEGETATION PLANNING

Vegetation shall be installed per the approved plans in accordance with the construction
sequencing plan

EROSION AND SEDIMENTATION CONTROLS

The operation and maintenance of the erosion and sedimentation controls shall be the
responsibility of the site contractor, who will report to Needham Enterprises lnc their successors
and assigns. The erosion and sedimentation controls shall be inspected daily by the site contractor
Repairs as needed shall be made immediately. The inspection of erosion and sedimentation
controls shall also be done weekly and after every 1" or more rain event by an independent person
trained in erosion control practices at construction sites. This independent person shall file weekly
reports with Needham Enterprises lnc, their successors and assigns. These reports shall be made
available to the Needham Town Engineer.

3



242 HILLSIDE AVENUE
A RESIDENTIAL BUILDING

NEEDHAM, MA

OPERAT¡ON AND MAINTENANCE PLAN

STORM WATER CONTROL AND MITIGATION SYSTEM

The entity responsible for the implementation of the operation and maintenance plan for the storm
water management system is:

Needham Enterprises lnc
Their successors and assigns
105 Chestnut Street Suite 28
Needham, MA02492

The storm water system is shown on an as built plan on file with the with the Needham Town
Engineer. The system consists of the following components:

1) Drainage catch basins (3)
2) lnfiltration basins (2)
3) Drainage piping
4) Drainage manholes (1)
5) Rooftop drainage piping

INSPECTIONS

1) Storm water system components shall be inspected every three months during the first year of
operation. lnspection reports shall be submitted to the Needham Town Engineer within 30 days of
the inspection. These inspections shall be conducted by Needham Enterprises lnc, their
successors and assigns.

2) Drain manholes and new drainage piping shall be inspected and cleaned as needed.

3) Catch basins shall be inspected four times per year.

4) The lnfiltration basins shall be inspected once per year.

5) Any repairs deemed to be criticalshall be made immediately. Any other repairs shall be rnade
within 30 days of the inspection.

6) Any proposed changes to the drainage system shall be approved in writing by the Needham
Town Engineer.

4



7) Needham Enterprises lnc shall have on hand at all times $1,000 (2025 dollar value) for
inspections and emergency repairs.

MAINTENANCE

1) Driveways and parking areas shall be swept two times per year, once in the Spring, and once in
the Fall by Needham Enterprises lnc.

2) The catch basin shall be cleaned by Needham Enterprises lnc four times per year, or when the
depth of deposits is % of the volume of the sump.

3) The lnfiltration basins shall be cleaned once per year.

4) Landscaped areas shall be maintained on a routine basis. Dead and diseased trees and shrubs
shall be removed immediately and replaced in kind.

5) Needham Enterprises lnc shall have a revolving fund with money on hand at alltimes to perform
their required tasks.

REPLACEMENT

1) Needham Enterprises lnc shall create and maintain a replacement fund for the catch basins,
infiltration basins, and drain manholes. The amount of money needs to be $20,000 (in 2025 value)
within 50 years of the start of construction.

LONG TERM POLLUTION PLAN

The use of that property and the responsibility of the owner to implement and carry out a Long
Term Pollution Prevention Plan will be subject to this document and shall include the following
provisions:

1) Good housekeeping practices shall be implemented at alltimes.

2) There shall be no outdoor storage of materials or waste products at that site at any time.

3) Routine inspections and maintenance of Storm water best management practices shall be
carried out in compliance with the Operation and Maintenance plan.

4) There may be heating oildeliveries to the site. Spill prevention and response plans shall be the
responsibility of the delivery companies. Spill prevention and response plans for other hazardous
materials shall be the responsibility of those individual handlers.

5) Lawns, gardens and other landscaped areas at the site shall be maintained by the owner at the
expense of the owner.

6) There shall be no storage of fertilizers, herbicides, and/or pesticides at the site. The use of
fertilizers, herbicides, and pesticides at the site shall be limited to amounts allowed by on going
conditions found in the Permit issued by the Needham Planning Board and / or other governing
bodies.
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7) Pet waste deposited at the site shall be immediately picked up and removed. Pet waste to be
disposed of through solid waste containers.

8) There shall be no on site septic systems installed at the site unless allowed by other governing
bodies.

9) Solid waste shall not be stored at the site except as allowed by other governing bodies. Solid
waste shall be stored in closed containers and removed by a licensed hauler at least once per
week. Any solid waste not in closed containers found at that site shall be removed immediately by
the owner.

10) Snow shall be deposited in the snow storage areas.

11) Road salt and sand shall be used in accordance with rules, regulations and laws in force at that
time. There shall be no storage of sand or salt at the site.

12) There shall be no illicit discharges to the storm water system.

13) The owner shall become familiar with the rules and regulations and restrictions of this
document.

14) ln case of an emergency, the owner shall notiff the following organizations
1) Needham Fire Dept.
2) Needham Board of Health
3) Needham Planning Board
4) Needham Building Department
5) Needham Dept. Of Public Works and Town Engineer
6) Massachusetts DEP

6



VOLUiIETRIC CALGULATIONS
TSS REßIOVAL
% INCH RULE. USE 0.60 INCH TO COTPLY WITH RECHARGE REQUIREMENT

INFILTRATION BASIN #1

6,614 S.F. OF PAVEMENT X .6112= 330.7 C.F. REQUIRED

PER PLAN

42LF OF GALLEYS = 799.3 C.F. OF STORAGE PROVIDED (OK)

DRAWDOWN CALCULATION - HYDROLOGIC GROUP A SOIL

The volume of stored rainfall from the Hydrocad calculation is 1,751 c.f. (includes volume above the
galleys)

The bottom area of the infiltration basin is 268.8 s.f.

Using an infiltration rate of 8.27 inlhr = 0.689 fVhr = 0.689 cflhr

0.689 cflhr x 268.8 s.f. = 185.20 cflhr/infiltration basin bottom

1,7il c.f . I 185.20 cf/hr = 9.45 hrs OK

INFILTRATION BASIN #2

1,949 S.F. OF PAVEi,IENT X .6112= 97.54 C.F. REQUIRED

PER PLAN

I8 LF OF GALLEYS = 336,6 CF OF STOTAGE PTOVIDED (OK)

DRAWDOWN GALCULATION. HYDROLOGICAL GROUP A SOIL

The volume of stored rainfall from the Hydrocad calculation is 343 c.f. (lncludes volume above the
galleys)

The bottom area of the infiltration basin is 1 15.2 s.f.

Using an infiltration rate of 8.27 inlhr = 0.689 fUhr - 0.689 cflhr

0.689 x 115.2=79.37 cflhrlinfiltration basin bottom

343 c.f. 179.37 = 4.32 hr OK
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Map Unit Description: Urban land, 0 to 15 percent slopes--Norfolk and Suffolk Counties,
Massachusetts

Norfolk and Suffolk Counties, Massachusetts

602-Urban land, 0 to 15 percent slopes

Map Unit Setting
Nationalmap unit symbol: vkyj
Mean annualprecipitation: 32lo 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 120 to 200 days
Farmland classification; Not prime farmland

Map Unit Composition
Urban land: 99 percent
Minor components: 1 percent
Estimates are based on obseruations, descriptions, and transects of

the mapunit.

Description of Urban Land

Setting
Parent material: Excavated and filled land

Minor Components

Rock outcrops
Percent of map unif; 1 percent
Hydric soil rating: Unranked

Data Source lnformation

Soil Survey Area: Norfolk and Suffolk Counties, Massachusetts
SurveyArea Data: Version 21, Sep 5,2025

USDA

-
t{aülal Resor¡rcee
Gonserv"ation Senr¡ce

Web Soil Suwey
Nalir¡al Gæperalive Soil Survey

10t14t2025
Page I of 1
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Soil Map-Norfolk and Sufiolk Counties, Massachusetts

Map Unit Legend

'.: ,1:.:'.4. l:,.i..

;.. 'ltEpllrÊ.$¡¡rþ1. ', ;-r

602 Urban larld, O ûo 15 percent
slopes

0.9 100.0%

Totals for Area of lnterest 0.9 100.0olo

IADAll GolsuilonSewie

12

UfsbSorSmt€y
f&ford Cæporatiæ Sd St¡rYGy

10t1412025
Page 3 of 3
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Existing Conditions
Prepared by Chessia Consulting Services LLG
HvdroCAD@ 10.20-7a s/n 04201 @2025 HydroCAD Software Solutions LLC

Printed 101912025
Paqe 2

Event# Event Storm Type
Name

Rainfall Events Listing

Curve Mode Duration B/B
(hours)

Depth AMC
(inches)

1 1 inch

2 2-yr
3 10-yr

4 25-yr
5 100-yr

Type lll24-hr
Type lll24-hr
Type lll24-hr
Type lll24-hr
Type lll24-hr

Default
Default
Default
Default
Default

24.00 1

24.OO 1

24.00 I
24.00 1

24.00 1

1.00 2

3.32 2

5.20 2

6.38 2

8.19 2



Existing Gonditions
Prepared by Chessia Consulting Services LLC Printed 1Ol9l2O25

HvdroCAD@ 10-20-7a s/n 04?01Q.?Q25.1!f¡dfoCAD Sofiutare Solut¡ons I

Area Listing (selected nodes)

CNArea
(acres)

Description
(subcatchment-num bers)

0.023
0.056
0.307
0.040

0.426

39

39

9B

98

87

>75% Grass coveroff-ste, Good, HSG A (1S)
>75% Grass cover on-site, Good, HSG A (1S)

lmpervious oo-sitê, HSG A (1S)

Roofs, HSG A (1S)

TOTALAREA



Existing Gonditions Type lll 24-hr 1 inch Rainfall=1.00"
Prepared by Chessia Consulting Services LLC Printed 101912025
HydroCAD@ 10.20-7a s/n 04201 @2025 HydroCAD Software Solutions LLC Paqe 4

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Subcatchment lS: EX-l Runoff Area=18,540 st 81.41% lmpervious Runoff Depth=0.22"
Tc=6.0 min CN=87 Runoff=O.O9 cfs 0.008 af

Total Runoff Area = 0.426 ac Runoff Volume = 0.008 af Average Runoff Depth = 0.22"
18.59% Pervious = 0.079 ac 81.41o/o lmpervious = 0.346 ac



Existing Conditions Type lll 24-hr 1 inch Rainfall=1.00"
Prepared by Chessia Consulting Services LLC Printed 101912025
HydroCAD@ 10.20-7a s/n 04201 @2025 HydroCAD Software Solutions LLC Paoe 5

Summary for Subcatchment 1S: EX-1

Runoff = 0.09 cfs @ 12.10 hrs, Volume=
Routed to nonexistent node BP

0.008 af, Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-GN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type f ll 24-hr 1 inch Rainfall=1.00"

Area (sf) CN Description
13,358
2,454
1,735

993

98 lmpervious on-site, HSG A
39 >75o/o Grass cover on-site, Good, HSG A
98 Roofs, HSG A
39 >75o/o Grass cover off-ste, Good, HSG A

18,540
3,447

15,093

87 Weíghted Average
18.59o/o Pervious Area
81.41% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

6.0

0.1

0.'l

Direct Entry,

Subcatchment 15: EX-l
Hydrogrrapb

0 2 4 6 810 12 14 16 18202224 262830323436384042¿144648505254565860626466687072

I Runoff
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Existing Gonditions Type lll24-hr 2-yr Rainfall=3.32"
Prepared by Chessia Consulting Services LLC Printed 1Ol9l2O25
HvdroCAD@ 10.20-7a s/n 04201 @2025 HvdroCAD Software Solutions LLC Paqe 6

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Subcatchment lS: EX-1 Runoff Area=18,540 sf 81.41% lmpervious Runoff Depth=2.02"
Tc=6.0 min CN=87 Runoff=1.01 cfs 0.072 af

Total Runoff Area = 0,426 ac Runoff Volume = 0.072 af Average Runoff Depth =2.02"
18.59% Pervious = 0.079 ac 81.41% lmpervious = 0.346 ac



Existing Gonditions
Prepared by Chessia Consulting Services LLC

Type lll24-hr 2-yr Rainfall=3.32"
Printed 101912025

Solutions LLC PaoeTHvdroCAD@ 10.20-7a s1n 04201 @2025 HvdroCAD

Summary for Subcatchment 1S: EX-l

Runoff = 1.01 cfs @ 12.09 hrs, Volume=
Routed to nonexistent node 8P

O.O72af, Depth= 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.32"

Area (sf) CN Description
13,358
2,454
1,735

993

98
39
98
39

lmpervious on-site, HSG A
>75Vo Grass cover on-site, Good, HSG A
Roofs, HSG A
>75o/o Grass cover Good HSG A

18,540
3,447

15,093

87 Weighted Average
18.59% Pervious Area
81 .41 o/o 

I mpervious Area

Slope Velocity Capacity Description
(ftlft) (fUsec) (cfs)

Tc
(min)

Length
(feet)

6.0 Direct Entry,

Subcatchment 1S: EX-l
Hydrogrãph

2224 26 2830 32 34 36 38 40 424/. 46 48 50 52 54 56 58 60 62 6/.66 6870 72
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Existing Gonditions Type lll 24-hr 10-yr Rainfall=5.20"
Prepared by Chessia Consulting Services LLC Printed 101912025
HydroCAD@ 10.20-Ta s/n 04201 @ 2025 HydroCAD Software Solutions LLC Paqe I

Tíme span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Subcatchment 1S: EX-l Runoff Area=18,540 sf 81 .41 % lmpervious Runoff Depth=3.76"
Tc=6.0 min CN=87 Runoff=1.84 cfs 0.133 af

Total Runoff Area = 0.426 ac Runoff Volume = 0.133 af Average Runoff Depth = 3.76"
18.59% Pervious = 0.079 ac 81-41% lmpervious = 0.346 ac



Existing Conditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 }-yr Rainfall=5.20"
Printed 101912025

Solutions LLC Paoe 0HvdroCAD@ 10.2A-7a s/n 04201 @2025 HvdroCAD

Summary for Subcatchment lS: EX-1

Runoff = 1.84 cfs @ 12.09 hrs, Volume=
Routed to nonexistent node 8P

0.133 af, Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=5.20"

Area (sf) CN Description
13,358
2,454
1,735

993

98
39
98
39

lmpervious on-site, HSG A
>75o/o Grass cover on-site, Good, HSG A
Roofs, HSG A
>75o/o Grass cover off-ste, Good. HSG A

18,540
3,447

15,093

87 Weighted Average
18-59o/o Pervious Area
81 .41 o/o lmpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

Tc
(mín)

Length
(feet)

6.0 Direct Entry,

Subcatchment lS: EX-l
Hydrograph

38 40
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26 2A
Time (hours)
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Existing Gonditions
Prepared by Chessia Consulting Services LLC
HvdroCAD@ 10.20-Ta s/n 04201 @2025 HvdroCAD

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 101912025

Solutions LLC Paoe l0

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Subcatchment lS: EX-l Runoff Area=l8,540 sf 81 ,41o/o lmpervious Runoff Depth=4.88"
Tc=6.0 min CN=87 Runoff=2.36 cfs 0.173 af

Total Runoff Area = 0.426 ac Runoff Volume = 0.1ß af Average Runoff Depth = 4.88"
18.59% Pervious = 0.079 ac 81.41% lmpervious = 0.346 ac



Existing Conditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 101912025

HvdroCAD@ 1O.2O-7a sln 1 @2025 HvdroCAD Sofhrare Solutions LLC Paoe 11

Summary for Subcatchment 1S: EX-1

Runoff = 2.36 cfs @ 12.09 hrs, Volume=
Routed to nonexistent node BP

0.173 af, Depth= 4.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.38"

Area lsfl CN Description
13,358
2,454
1,735

993

9B
39
98
39

lmpervious on-site, HSG A
>75Vo Grass cover on-site, Good, HSG A
Roofs, HSG A
>75o/o Grass cover off-ste. Good. HSG A

18,540
3,447

15,093

87 Weighted Average
18.59% Pervious Area
81.41% lmpervious Area

Tc
lmin)

Length
(feet)

Slope
lfuft)

Velocity Capacity Description
(fVsec) (cfs)

6.0 Direct Entry,

Subcatchment lS: EX-1

Hydrograph
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Existing Gonditions Type lll24-hr 100-yr Rainfall=8.19"
Prepared by Chessia Consulting Services LLC Printed 101912025
HvdroCAD@ 10.20-7a s/n 04201 @ 2025 HvdroCAD Software Solutions LLC Paqe 12

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Subcatchment lS: EX-l Runoff Area=18,540 sf 81 .41 % lmpervious Runoff Depth=6.63"
Tc=6.0 min CN=87 Runoff=3.15 cfs 0.235 af

Total Runoff Area = 0.426 ac Runoff Volume = 0.235 af Average Runoff Depth = 6.63"
18.59% Pervious = 0.079 ac 81.41o/o lmpervious = 0.346 ac



Existing Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 100-yr Rainfall=8.l9"
Printed 101912025

HvdroCAD@ 1O.2O-Ta slnO4201 @2025 HydroCAD Software Solutions LLC Paoe 13

Summary for Subcatchment 1S: EX-1

Runoff = 3.15 cfs @ 12.08 hrs, Volume=
Routed to nonexistent node 8P

0.235 af, Depth= 6.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=8.19"

Area (sf) CN Description
98
39
98
39

*
13,358
2,454
1,735

993

lmpervious on-site, HSG A
>75o/o Grass cover on-site, Good, HSG A
Roofs, HSG A
>75o/o Grass cover off-ste. Good, HSG A

18,540
3,447

15,093

87 Weighted Average
18.59o/o Pervious Area
81 .41 o/o lmpervious Area

Slope Velocity Capacity Description
(ftlft) lfUsec) lcfs)

Tc
(min)

Length
(feet)

6.0 Direct Entry,

Subcatchment 1S: EX-1

Hydrograph
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APPENDIX 2



Routing Diagram for Ptoposed Gonditions
Prepared by Chessia Consulting Services LLC, Printed 1011312025
HydroCAD@ 1O-20-7a s/n 0420'l @ 2025 HydroGAD Software Solutions LLC

P 1 2

Gal System 2
Galley Syste 1

6R

P-3
Total to Hillside

Link



Proposed Gonditions
Prepared by Chessia Consu
HvdroCAD@ 10.20-7a s/n 04201

Iting Services LLC
@2025 HvdroCAD Software Solutions LLC

Printed 10fi312025
Paoe ?

Event# Event Storm Type
Name

Rainfall Events Listing

Curve Mode Duration B/B
(hours)

Depth AMC
(inches)

1 1 inch
2 2-yr
3 10-yr

4 25-yr
5 100-yr

Type lll24-hr
Type lll24-hr
Type lll24-hr
Type lll24-hr
Type lll24-hr

Default
Default
Default
Default
Default

24.00 1

24.00 1

24.00 'l

24.00 1

24.00 1

1.00

3.32

5.20
6.38
8.19



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 inch Rainfall=1.00"
Printed '1011312025

HvdroCAD@ 10.20-7a sln 'l @2025 HvdroCAD Software Solutions LLC Paoe 3

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Subcatchment lS: P-| Runoff Area=10,556 sf 77.85% lmpervious Runoff Depth=0.17"
Tc=6.0 min CN=85 Runoff=0.04 cfs 0.004 af

Subcatchment 23: P-2 Runoff Area=4,732 sf 80.71% lmpervious Runoff Depth=0.22"
Tc=6.0 min CN=87 Runoff=0.O2 cfs 0.002 af

Subcatchment 35: P-3 Runoff Area=3,426 sf 28.31o/o lmpervious Runoff Depth=0.00"
Tc=6.0 min CN=56 Runoff=O.O0 cfs 0.000 af

Reach 6R: Totalto Hillside lnflow=O.O0 cfs 0.000 af
Outflow=O.0O cfs 0.000 af

Pond 4P: Gaf fey System 1 Peak Elev=197.06' Storage=6 cf lnflow=0.O4 cfs 0.004 af
Discarded=O.03 cfs 0.004 af Primary=O.O0 cfs 0.000 af Outflow=0.03 cfs 0.004 af

Pond 5P: Galley System 2 Peak Elev=193.58' Storage=4 cf lnflow=O.O2 cfs 0.002 af
Discarded=O.O2 cfs 0.002 af Primary=O.O0 cfs 0.000 af Outflow=O.02 cfs 0.002 af

Total Runoff Area = 0.#10 ac Runoff Volume = 0.006 af Average Runoff Depth = 0.15"
30.50% Pervious = 0.131 ac 69.50% lmpervious = 0.299 ac



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 inch Rainfall=1.00"
Printed 1011312025

Solutions LLC Paoe 4HvdroCAD@ 10.2O-7a s/n 04201 @2025 HvdroCAD

Summary for Subcatchment lS: P-l

Runoff = 0.04 cfs @ 12.11hrs, Volume=
Routed to Pond 4P : Galley System 1

0.004 af, Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 1 inch Rainfall=1.00"

Area (sfl CN Description
6,614
1,345
1,604

993

98
39
9B
39

lmpervious on-site, HSG A
>75o/o Grass cover on-site, Good, HSG A
Roofs, HSG A
>75o/o Grass cover off-ste, Good. HSG A

10,556
2,338
8,218

85 Weighted Average
22j5o/o Pervious Area
77 .85o/o lmpervious Area

Tc
(min)

Length
(feet)

Slope Velocity Capacity Description
(ft/ft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 1S: P-1

l{¡¡drograph
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 inch Rainfall=1.00"
Printed 1011312025

Solutions LLC Paoe 5HvdroCAD@ 10.20-7a slnO42O1 @2025 HvdroCAD

Summary for Subcatchment 25: P-2

Runoff = 0.02 cfs @ 12.10 hrs, Volume=
Routed to Pond 5P : Galley System 2

0.002 af, Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr l inch Rainfall=1.00"

Area (sf) CN Description
1,949

913
1,870

98 lmpervious on-site, HSG A
39 >75o/o Grass cover on-site, Good, HSG A
98 Roofs, HSG A

Tc
lmin)

4,732
913

3,819

Length
lfeet)

87 Weighted Average
19.29o/o Pervious Area
80.71% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fVsec) (cfs)

6.0

0.o22

Direct Entry,

Subcatchment 25: P-2
Hydrograph

14 ls 16 '.t7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 inch Rainfall=1.00"
Printed 1011312025

Peoe 6HvdroCAD@ 10.20-7a s/n @2025 HvdroCAD Software Solutions LLC

Summary for Subcatchment 35: P-3

[45] Hint Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs, Volume=
Routed to Reach 6R : Totalto Hillside

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 1 inch Rainfall=1.00"

Area (sfl CN Description
9B
39
9B

117
2,456

853

window wells
>75o/o Grass cover on-site, Good, HSG A
patio - walkwav

Tc
(min)

3,426
2,456

970

Length
(feet)

56 Weighted Average
71.690/o Pervious Area
28.31% lmpervious Area

Slope Velocity Capacity Description
(ftlft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 35: P-3

Hydrograph

û
o

'otr

3456789 6 20 21 22 23 2425 2627 28 29 30 31 32 33 34 35 36

0.00 cfs

Runoff

o
Time (hourc)



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 inch Rainfall=1.00"
Printed '1011312025

7a s/n O42O1 @2025 Software Solutions

Summary for Reach 6R: Total to Hillside

[40] Hint Not Described (Outflow=lnflow)

lnflow Area =
lnflow =
Outflow =

0.430 ac, 69.50% lmpervious, lnflow Depth = 0.00" for 1 inch event
0.00 cfs @ 0.00 hrs, Volume= 0.000 af
0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 07o, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Reach 6R: Totalto Hillside
Hydrograph

1 2 3 4 5 6 7 I I 1011121314 6 35
Time (hours)

o
o
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lnflow
Outflow
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 inch Rainfall=l.00"
Printed 101'1312025

Paoe IHvdroCAD@ 10.2O-7a slnO42O1 @2025 HydroCAD Software Solutions LLC

Summary for Pond 4P: Galley System I

lnflow Area = 0.242 ac, 77.85o/o lmpervious, lnflow Depth = O.17" for 1 inch event
lnflow = 0.04 cfs @ 12.11 hrs, Volume= 0.004 af
Outflow = 0.03cfs@ 12.16hrs, Volume= 0.004af, Atten= 13Yo, Lag= 3.1 min
Discarded = 0.03 cfs @ 12.16 hrs, Volume= 0.004 af
Primary = 0,00 cfs @ 0.00 hrs, Volume= 0.000 af

Routed to Reach 6R: Totalto Hillside

Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 197.06'@ 12.16 hrs Surf.Area= 269 sf Storage= 6 cf

Plug-Flow detention time= 3.2 min calculated for 0.004 af (100% of inflow)
Center-of-Mass det. time= 3.2 min ( 903.5 - 900.2 )

Volume lnvert Avail.Storaqe Storaqe
#1A

#24

197.00'

198.00'

202.50'

356 cf

M3 ct

6.4{l'Wx 42.OA'Lx 5.50'H Field A
1,478 d Overall - 589 cf Embedded = 890 cf x 40.0% Voids
Goncrete Galley 4x4r4 x 10 lnside #1
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

#3 4.507 cf Gustom Data lPrismaticì Listed below (Recalc)

5,306 cf TotalAvailable Storage

Storage Group A created with Chamber Wizard

Surf.AreaElevation
(feet) (sq-ft)

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

Device Routinq

3
3

2,500
5,000

lnvert

0
6

751
3,750

Outlet Devices

202.50
204.40
205.00
206.00

0
6

757
4,507

#1 Discarded
#2 Device 3

197.00'
244.40'.

0.05 cfs Exfiltration when above 197.00' Phase-ln= 0.01'
2.O" x2.O" Honz. Orifice/Grate X 6.00 columns X 6 rows C= 0.600
Limited to weirflow at low heads
18.0' long x 4.0' breadth Broad-Crested Rectangular Weir
Head(feet) 0.20 0.40 0.60 0.80 1.00 1.2O 1-40 1-60 1.80 2.00
2.50 3_00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2,69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2_73 2.76 2.79 2.88 3.07 3.32

#3 Primary 205.00'

Þiscarded OutFlow Max=0.05 cfs @ 12.16 hrs HW=197.06' (Free Discharge)
1-1=Exfiltration (Exfiltration Controls 0.05 cfs)

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=197.00' (Free Discharge)
Ll=Broad4rested RectangularWeir ( Controls 0.00 cfs)

L2=Or¡fice/Grate ( Controls 0.00 cfs)



Proposed Gonditions Type III 24-hr 1 inch Rainfall=1.00"
Prepared by Chessia Consulting Services LLC Printed 1011312025
HvdroCAD@ 1O-20-7a s/n 04201 @2025 HydroCAD Software Solutions LLC Paqe 9

Pond 4P: Galley System I - Ghamber Wizard Field A

Ghamber Model = Goncrete Galley 4x4x4 (Goncrete Galley, UCPI 4x4x4 Galley or equivalent)
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

10 Chambers/Row x 4.00' Long = 40.00' Row Length +12.0" End Stone x 2 = 42.00' Base Length
1 Rows x 52.8" Wide + 12.0" Side Stone x2= 6.40'Base Width
12.0" Stone Base + 48.0" Chamber Height + 6.0" Stone Cover = 5.50' Field Height

10 Chambers x 44.3 ct = M3.4 cf Chamber Storage
10 Chambers x 58.9 cf = 588.8 cf Displacement

1,478.4 cf Field - 588.8 cf Chambers = 889.6 cf Stone x40.0% Voids = 355.9 cf Stone Storage

Chamber Storage + Stone Storage = 799.3 cf = 0.018 af
Overall Storage Efficiency = 54.1o/o

Overall System Size = 42.0A'x 6.40'x 5.50'

10 Chambers
54.8 cy Field
32.9 cy Stone

I



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type III 24-hr 1 inch Rainfall=1.00"
Printed 1011312025

Paoe 10HvdroCAD@ 10.20-7a s/n 04201 @2025 HvdroCAD Software Solutions LLC

Pond 4P: Galley System I
Hydrograph
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 inch Rainfall=1.00"
Printed 1011312025

Paoe l1HvdroCAD@ 10.20-7a sln 0420f @2025 HvdroCAD Software Solutions LLC

Summary for Pond 5P: Galley System 2

lnflow Area = 0.109 ac, 80.71o/o lmpervious, lnflow Depth = O-22" for 1 inch event
lnflow = 0.02 cfs @ 12.10 hrs, Volume= 0.002 af
Outflow = 0.02cfs@ 12.15hrs, Volume= 0.002af, Atten= 11o/o, Lag=2.7 min
Discarded = 0.02 cfs @ 12.15 hrs, Volume= 0.002 af
Primary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routed to Reach 6R : Totalto Hillside

Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 193.58' @ 12.15 hrs Surf.Area= 115 sf Storage= 4 cf

Plug-Flow detention time= 3.0 min calculated for 0.002 af (100% of inflow)
Center-of-Mass det. time= 3.0 min (887.4 - 884.5 )

Volume lnvert Avail.Storaqe Storaqe
#14

#2A

193.50',

194.50'

159 cf

177 ct

6.40W x 18.00'L x 5.50'H Field A
634 cf Overall - 236 cf Embedded = 398 cf x 40.0% Voids
Concrete Galley 4x4r4 x 4 lnside #1
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

#3 199.00' 508 cf Gustom Data lPrismaticl Listed below lRecalc)
844 cf TotalAvailable Storage

Storage Group A created with Ghamber Wizard

Surf.Area lnc.StoreElevation
(feet) (sq-ft) lcubic-feet)

Cum.Store
(cubic-feet)

199.00
201.00
202.O0

3
3

1,000

0
6

508

0
6

502

Device Routinq lnvert Outlet Devices
#1 Discarded
#2 Primary

193.50'
201.00'

8.270lnlhr Exfiltration over Surface area Phase-ln= 0.01'
2.0" x2.0'Horiz.2 CBs X 12.00 columns X 12 rows C= 0.600
Limited to weir flow at low heads

piscarded OutFlow Max=0.02 cfs @ 12.15 hrs HW=193.58' (Free Discharge)
t-l =Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=193.50' (Free Discharge)
t-z=z-Ca" ( Controls 0.00 cfs)



Proposed Gonditions Type lll 24-hr 1 inch Rainfall=1.00"
Prepared by Chessia Consulting Services LLC Printed 1011312025
HvdroCAD@ 10.20-7a s/n 04201 @ 2025 HvdroCAD Software Solutions LLC Paqe 12

Pond 5P: Galley System 2 - Ghamber Wizard Field A

Chamber Model = Conclete Galley 4x4x4 (Goncreúe Galley, UGPI 4x4x4 Galley or equivalent)
lnside= 42.O"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

4 Chambers/Row x 4.00'Long = 16.00'Row Length +12.0" End Stone x 2 = 18.00' Base Length
1 Rows x 52.8" Wide + 12.0" Side Stone x2= 6.4O'Base Width
12.0" Stone Base + 48.0" Chamber Height + 6.0" Stone Cover = 5.50' Field Height

4 Chambers x 44.3 cf = 177.4 cf Chamber Storage
4 Chambers x 58.9 cf = 235.5 cf Displacement

633.6 cf Field - 235.5 cf Chambers = 398.1 cf Stone x 4O.O% Voids = 159.2 cf Stone Storage

Chamber Storage + Stone Storage = 336.6 cf = 0.008 af
Overall Storage Efficiency = 53.1o/o

Overall System Size = 18.00'x 6.40'x 5.50'

4 Chambers
23.5 cy Field
14.7 cy Stone



Proposed Gonditions Type lll 24-hr 1 inch Rainfall=1.00"
Prepared by Chessia Consulting Services LLC Printed 1011312025

HydroCAD@ 10.20-7a s/n 04201 @2025 HvdroCAD Software Solutions LLC Paqe 13

Pond 5P: Galley Sys{em 2
Hydrograph
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll24-hr 2-yr Rainfall=3.32"
Printed 1011312025

HvdroCAD@ 10.2O-7a s/n 04201 @2025 HydroCAD Software Solutions LLC Paoe 14

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Subcatchment 15: P-1 Runoff Area=10,556 sÍ 77.85o/o lmpervious Runoff Depth=1.86"
Tc=6.0 min CN=85 Runoff=O.S3 cfs 0.038 af

Subcatchment 25: P-2 Runoff Area=4,732 sf 80.71% lmpervious Runoff Depth=2.02"
Tc=6.0 min CN=87 Runoff=0.26 cfs 0.018 af

Subcatchment 35: P-3 Runoff Area=3,426 sf 28.31o/o lmpervious Runoff Depth=0.32"
Tc=6.0 min CN=56 Runoff=O.O1 cfs 0.002 af

Reach 6R: Totalto Hillside lnflow=O.01 cfs 0.002 af
Outflow=0.O1 cfs 0.002 af

Pond 4P: Galfey System 1 Peak Elev=200.97' Storage=620 cf lnflow=0.S3 cfs 0.038 af
Discarded=O.O5 cfs 0.038 af Primary=O.00 cfs 0.000 af Outflow=0.O5 cfs 0.038 af

Pond 5P: Galley System 2 Peak Elev=198.44' Storage=312 cf lnflow=0.26 cfs 0.018 af
Discarded=O.O2 cfs 0.018 af Primary=0.O0 cfs 0.000 af Outflow=O.02 cfs 0.018 af

Total Runoff Area = 0.430 ac Runoff Volume = 0.058 af Average Runoff Depth = 1.62"
30.50% Pervious = 0.131 ac õt.50% lmpervious = 0.299 ac



Proposed Conditions
Prepared by Ghessia Consulting Services LLC

Type lll 24-hr 2-yr Rainfall=3.32"
Printed 1011312025

Pann 15HvdroCAD@'lO.2O-7a sln 1 @2025 HvdroCAD Software Solutions LLC

Summary for Subcatchment 1S: P-1

Runoff = 0.53 cfs @ 12.09 hrs, Volume=
Routed to Pond 4P : Galley System I

0.038 af, Depth= 1.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type f ll 24-hr 2-yr Rainfall=3.32"

Area (sf) CN Description
6,614
1,345
1,604

993

98
39
98
39

lmpervious on-site, HSG A
>75yo Grass cover on-site, Good, HSG A
Roofs, HSG A
>75Vo Grass cover off-ste, Good. HSG A

10,556
2,338
8,218

85 Weighted Average
22.15% Pervious Area
77 .85o/o I mpervious Area

Tc
(min)

Length
(feet)

Slope
(ftlft)

Velocity Capacity Description
(fUsec) (cfs)

6.0

0.

0.1

Direct Entry,

Subcatchment 1S: P-1

Hydrograph
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Proposed Conditions
Prepared by Chessia Consulti ng Services LLC

Type lll24-hr 2-yr Rainfall=3.32"
Printed 1011312025

Paoe 16HvdroCAD@ 10.20-7a s/n M2O1 @ 2025 HvdroCAD Solutions LLC

Summary for Subcatchment 25: P-2

Runoff = 0.26 cfs @ 12.09 hrs, Volume= 0.018 af, Depth= 2.02"
Routed to Pond 5P : Galley System 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.32"

Area (sf) CN Descriotion
1,949

913
1,870

98 lmpervious on-site, HSG A
39 >75Vo Grass cover on-site, Good, HSG A
9B Roofs, HSG A

4,732
913

3,819

87 Weighted Average
19.29% Pervious Area
80.7 1o/o lmpervious Area

Tc
(min)

Length
(feet)

Slope Velocity Capacity Description
lfUft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchnrent 25: P-2
Hydrograph
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll24-hr 2-yr Rainfall=3.32"
Printed 1011312025

Paoe 17HydroCAD@ 10.2O-7a s/n 04201 @2025 HydroCAD Software Solutions LLC

Summary for Subcatchment 35: P-3

Runoff = 0.01 cfs @ 12.28 hrs, Volume=
Routed to Reach 6R : Totalto Hillside

0.002 af, Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-yr Rainfall=3.32"

Area (sfl CN Descriotion
117

2,456
853

98 window wells
39 >75o/, Grass cover on-site, Good, HSG A
98 walkway

3,426
2,456

970

56 Weighted Average
71.69% Pervious Area
28.31% lmpervious Area

Slope Velocity Capacity DescriptionTc
(min)

Length
(feet) (fuft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 33: P-3
Hydrograph
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0-01
0.0r

É
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll24-hr 2-yr Rainfall=3.32"
Printed 1011312025

1A.2O-7a s/n 04201

Summary for Reach 6R: Total to Hillside

[40] Hint Not Described (Outflow=lnflow)

lnflow Area = 0.430 ac, 69.50% lmpervious, lnflow Depth = 0.06" for 2-yr event
lnflow = 0.01 cfs @ 12.28 hrs, Volume= 0.002 af
Outflow = 0.01 cfs @ 12.28hrs, Volume= 0.002 af, Atten= 07o, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Reach 6R: Totalto Hillside
Hydrograph
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll24-hr 2-yr Rainfall=3.32"
Printed 1011312025

1O.2O-7a s/n 04201 @2025

Summary for Pond 4P: Galley System I

f nflow Area = 0.242 ac, 77.85o/o lmpervious, lnflow Depth = 1.86" for 2-yr event

LLC

lnflow =
Outflow =
Discarded =
Primary =

0.53 cfs
0.05 cfs
0.05 cfs
0.00 cfs

@
@
@
@

12.09 hrs, Volume= 0.038 af
11.64 hrs, Volume= 0.038 af, Atten= 91o/o, Lag= 0.0 min
11.64 hrs, Volume= 0.038 af
0.00 hrs, Volume= 0.000 af

Routed to Reach 6R : Totalto Hillside

Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 200.97'@ 13.04 hrs Surf.Area= 269 sf Storage= 620 cf

Plug-Flow detention time= 104.5 min calculated for 0.038 af (100% of inflow)
Center-of-Mass det. time= 104.5 min ( 928.9 -824.5)

Volume lnvert Avail -Storaoe' Storaoe Descriotion

#1A

#2A

197.00'

198.00'

356 cf

M3 ct

6.¡10'Wx 42.00'Lx 5.50'H Field A
1,478 ú Overall- 589 cf Embedded = 890 cf x 40.0% Voids
Goncrete Galley 4x4x4 x 10 lnside #1
fnside= 42.0"W x 43.0"H => 12-67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

#3 202.50'. 4.5OT cÍ Gustom Staoe Data (Prismaticì Listed below lRecalc)
5,306 cf TotalAvailable Storage

Storage Group A created with Chamber Wizard

Elevation
(feet)

Surf.Area lnc.Store Cum.Store
(cubic-feet)(sq-ft) (cubic-feet)

202.50
204.40
205_00
206.00

Device Routino

3
3

2,500
5,000

lnvert

0
6

751
3,750

Outlet Devices

0
6

757
4,507

#1 Discarded
#2 Device 3

197.00',
204.40',

0.05 cfs Exfiltration when above 197.00' Phase-ln= 0.01'
2.0" x 2.0' Horiz. Orifice/Grate X 6.00 columns X 6 rows G= 0.600
Limited to weirflow at low heads
18.0' long x 4.0' breadth Broad€rcs{ed Rectangular Weir
Head(feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.4O 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2-67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#3 Primary 205.00'

Piscarded OutFlow Max=0.05 cfs @ 11.64 hrs HW=197.09' (Free Discharge)
t-l =Exfiltration (Exfi ltration Controls 0.05 cfs)

frimary OutFlow Max=0.00 cfs @ 0-00 hrs HW=197.00' (Free Discharge)
L3=Broad€rested RectangularWeir ( Controls 0.00 cfs)

1-2=Or¡f¡ce/Grate ( Controls 0.00 cfs)



Proposed Conditions
Prepared by Chessia Services LLC

Type lll24-hr 2-yr Rainfall=3.32"
Printed 1011312025

Paoe2OHvdroCAD@ 1O.2O-7a sln @ HvdroCAD Software Solutions LLC

Pond 4P: Galley System I - Chamber Wizard Field A

Chamber Model = Goncrete Galley 4x4x4 (Goncrete Galley, UGP|4x4x4 Galley or equivalent)
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = M.3 cf
Outside= 52.8"W x 48.0"H => 14-72 sf x 4.00'L = 58.9 cf

10 Chambers/Row x 4.00'Long = 40.00'Row Length +12.O" End Stone x2= 42.00' Base Length

1 Rows x 52.8" Wide + 12.0" Side Stone x2= 6.4O'Base Width
12.0" Stone Base + 48.0" Chamber Height + 6.0" Stone Cover = 5.50' Field Height

10 Chambers x 44.3 ct = 443.4 cf Chamber Storage
10 Chambers x 58.9 cf = 588.8 cf Displacement

1,478.4 cf Field - 588.8 cf Chambers = 889.6 cf Stone x40.0o/o Voids = 355.9 cf Stone Storage

Chamber Storage + Stone Storage = 799.3 cf = 0.018 af
Overall Storage Efficiency = 54.1Yo

Overall System Size = 42.00'x 6.40'x 5.50'

10 Chambers
54.8 cy Field
32.9 cy Stone

I



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll24-hr 2-yr Rainfall=3.32"
Printed 1011312025

1O.2O-7a s/n 04201 @2025 LLC

!t
'9lr

Pond 4P: Galley System I
Hydrograph
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Proposed Gonditions
Chessia Consulting Services LLC

O.2OFTa s/n 04201 @2025 HydroGAD Software Solutions LLC

Type lll24-hr 2-yr Rainfall=3.32"
Printed 1011312025

Paoe22
Prepared by
HvdroCAD@ I

Summary for Pond 5P: Galley System 2

lnflow Area = 0.109 ac, 8û.71o/o lmpervious, lnflow Depth = 2.02" lor 2-yr event
lnflow = 0.26 cfs @ 12.09 hrs, Volume= 0.018 af
Outflow = 0.02 cfs
Discarded = 0.02 cfs
Primary = 0.00 cfs

11.59 hrs, Volume=
11.59 hrs, Volume=
0.00 hrs, Volume=

0.018 af, Atten= 91%, Lag= 0.0 min
0.018 af
0.000 af

@
@
@

Routed to Reach 6R: Totalto Hillside

Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0'01 hrs / 4
Peak Elev= 198.M'@ 13.13 hrs Surf.Area= 115 sf Storage= 312 cf

Plug-Flow detention time= 120.4 min calculated for 0.018 af (100% of inflow)
Center-of-Mass det. time= 120.4 min (937.7 - 817.3 )

.Storaoe Storaqe DescriptionVolume lnvert
#14

#24

193.50'

194.50'

159 cf

177 cî

6.40'ìlllx 18.00'L x 5.50'H Field A
634 d Overall- 236 cf Embedded = 398 ct x4O.Oo/o Voids
Concrete Galley 4x4x4 x 4 lnside #1
lnside= 42.0"W x 43.0"H -> 12.67 sf x 3.50'L = 44.3 cÍ
Outside= 52.8"\ / x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

#3 199.00' 508 cf Gustom Data lPrismatic) Listed below

844 ct TotalAvailable Storage

Storage Group A created with Chamber Wizard

Elevation
(feet)

Surf.Area lnc.Store
(so-ft) (cubic-feet)

Cum.Store
(cubic-feet)

199.00
201.00
202.O0

3
3

1,000

0
6

508

0
6

502

Device Routing lnvert Outlet Devices

#1 Discarded
#2 Primary

193.50'
201.00'

8.270 in/hr Exfiltration over Surface area Phase-ln= 0.01'
2.0" x 2.0" Horiz. 2 CBs X 12.00 columns X 12 rows C= 0.600
Limited to weir flow at low heads

Discarded OutFlow Max=0.02 cfs @ 11.59 hrs HW=193.59' (Free Discharge)
t-1=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=193.50' (Free Discharge)
Lz=zîgs ( controts o.oo cfs)



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll24-hr 2-yr Rainfall=3.32"
Printed 1011312025

Pane?3HvdroGAD@ 1O.20-7a sln @2025 HvdroCAD Software Solutions LLC

Pond 5P: Galley System 2 - Ghamber Wizard Field A

Ghamber Model = Concrete Galley 4x4x4 (Goncrete Galley, UCP|4x4x4 Galley orequivalent)
lnside= 42.O"W x 43.0"H => 12.67 sf x 3.50'L = M.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

4 Chambers/Row x 4.00' Long = 16.00' Row Length +12.0" End Stone x 2 = 18.00' Base Length
1 Rows x 52.8" Wide + 12.0" Side Stone x2= 6.4O'Base Width
12.0" Stone Base + 48.0" Chamber Height + 6.0" Stone Cover = 5.50' Field Height

4 Chambers x 44.3 cf = 177.4 cf Chamber Storage
4 Chambers x 58.9 cf = 235.5 cf Displacement

633.6 cf Field - 235.5 cf Chambers = 398.1 cf Stone x4O.O% Voids = 159.2 cf Stone Storage

Chamber Storage + Stone Storage = 336.6 cf = 0.008 af
Overall Storage Efficiency = 53.1o/o

Overall System Size = 18.00'x 6.40'x 5.50'

4 Chambers
23.5 cy Field
14.7 cy Stone



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 2-yr Rainfall=3.32"
Printed 1011312025

10.20-7a sln Software Solutions

Pond 5P: Galley System 2
Hydrograph
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1O-yr Rainfall=5.20"
Printed 1011312025

HvdroCAD@ 10.20-7a sln @2025 HvdroCAD Software Solutions LLC Paoe25

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Subcatchment 1S: P-l Runoff Area=10,556 st 77.85o/o lmpervious Runoff Depth=3.55"
Tc=6.0 min CN=85 Runoff=1.00 cfs 0.072 af

Subcatchment 25: P-2 Runoff Area=4,732 sf 80.71% lmpervious Runoff Depth=3.76"
Tc=6.0 min CN=87 Runoff=O.47 cfs 0.034 af

Subcatchment 35: P-3 Runoff Area=3,426 sf 28.31% lmpervious Runoff Depth=1.15"
Tc=6.0 min CN=56 Runoff=0.09 cfs 0.008 af

Reach 6R: Total to Hillside lnflow=O.43 cfs 0.016 af
Outflow=O.43 cfs 0.016 af

Pond 4P: Galley System 1 Peak Elev=204.98' Storage=1,516 cf lnflow=1.O0 cfs O.072 af
Discarded=0.O5 cfs 0.072 at Primary=O.00 cfs 0.000 af Outflow=O.O5 cfs 0.072 af

Pond 5P: Galley System 2 Peak Elev=201.00' Storage=343 cf lnflow=0.47 cfs 0.034 af
Discarded=0.O2 cfs 0.025 af Primary=O.34 cfs 0.008 af Outflow=O.37 cfs 0.034 af

Total Runoff Area = 0.4Í10 ac Runoff Volume = 0.113 af Average Runoff Depth = 3.16"
30.50% Pervious = 0.131 ac 69.50% lmpervious = 0.299 ac



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1}-yr Rainfall=5.20"
Printed 1011312025

1O.2O-7a s/n 04201 @2025

Summary for Subcatchment 15: P-1

Runoff = 1.00 cfs @ 12.09 hrs, Volume=
Routed to Pond 4P : Galley System 1

0.O72af, Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 1}-yr Rainfall=5.20"

Area (sfl CN Description
6,
1,
1,

614
345
604
993

98 lmpervious on-site, HSG A
39 >75o/o Grass cover on-site, Good, HSG A
98 Roofs, HSG A
39 >75o/o Grass cover off-ste. Good. HSG A

10,556
2,338
8,218

85 Weighted Average
22.15% Pervious Area
77.85% lmpervious Area

Slope Velocity Capacity DescriptionTc
(min)

Length
(feet) (fuft) (ftlsec) (cfs)

6.0 Direct Entry,

Subcatchment 1S: P-l
Hydrograph
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1}-yr Rainfall=5.20"
Printed 1011312025

Pac,e- 27HvdroCAD@ 1O.20-7 a sln 04201 @2025 HvdroCAD Software Solutions LLC

Summary for Subcatchment 25; P-2

Runoff = 0.47 cfs @ 12.09 hrs, Volume=
Routed to Pond 5P : Galley System 2

0.034 af, Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=5.20"

Area (sfl CN

*
1,949

913
1,870

98 lmpervious on-site, HSG A
39 >75o/o Grass cover on-site, Good, HSG A
98 Roofs, HSG A

4,732
913

3,819

87 Weighted Average
19.29o/o Pervious Area
80.71% lmpervious Area

Slope Velocity Capacity Description
fftlsec) lcfs)

Tc
lmin)

Length
lfeet) (fuft)

6.0 Direct Entry,

Subcatchment 25: P-2
Hydrograph
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 10-yr Rainfall=5.20"
Printed 1011312025

1O.2O-7a s/n 04201 @2025

Summary for Subcatchment 35: P-3

Runoff = 0.09 cfs @ 12.10 hrs, Volume=
Routed to Reach 6R : Totalto Hillside

0.008 af, Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=5.20"

Area (sfl CN Description

LLC

117
2,456

853

98
39
9B

window wells
>75a/o Grass cover on-site, Good, HSG A
patio - walkwav

Tc
lmin)

3,426
2,456

970

Length
(feet)

56 Weighted Average
71.690/o Pervious Area
28.31% lmpervious Area

Slope Velocity Capacity Description
(fUft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 35: P-3
Hydrograph
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Proposed Conditions Type lll24-hr 10-yr Rainfall=5.20"
Prepared by Chessia Consulting Services LLC Printed 1011312025

HvdroCAD@ 10.20-7a s/n 04201 @ 2025 HvdroCAD Software Solutions LLC Paoe 29

Summary for Reach 6R: Total to Hillside

[40] Hint Not Described (Outflow=lnflow)

lnflow Area =
lnflow =
Outflow =

0.430 ac, 69.50%o lmpervious, lnflow Depth = 0.45" for 10-yr event
0.43 cfs @ 12-14hrs, Volume= 0.016 af
0.43 cfs @ 12.14hrs, Volume= 0.016 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Reach 6R: Totalto Hillside
Hydrograph
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 10-yr Rainfall=5.20"
Printed 1011312025

Paae 3OHvdroCAD@ 10.20-7a sln @2A25 HvdroCAD Software Solutions LLC

Summary for Pond 4P: Galley System I

lnflowArea = 0.242ac, 77.85o/o lmpervious, InflowDepth = 3.55" for 10-yrevent
lnflow = 1.00 cfs @ 12.09 hrs, Volume= O.O72af
Outflow = 0.05 cfs @ 11.03 hrs, Volume= A.072 af, Atten= 957o, Lag= 0.0 min
Discarded = 0.05 cfs @ 11.03 hrs, Volume= O.O72 af
Primary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routed to Reach 6R : Totalto Hillside

Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 204.98'@ 14.58 hrs Surf.Area= 2,701st Storage= 1,516 cf

Plug-Flow detention time= 284.3 min calculated for 0.072 af (100% of inflow)
Center-of-Mass det. time= 284.2 min ( 1,090.3 - 806.0 )

Volume lnvert Avail.Storaqe Storaqe Descriotion
#14

#2A

197.00'

198.00'

356 cf

443 ct

6.40Wx42.00'L x 5.50'H Field A
1,478 cf Overall- 589 cf Embedded = 890 cf x4O.O% Voids
Goncrete Galley 4x4x4 x 10 Inside #1
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

#3 202.50'. 4.507 cf Gustom Staqe Data (Prismatic) Listed below lRecalc)
5,306 cf TotalAvailable Storage

Storage Group A created with Chamber Wizard

lnc.StoreElevation
lfeet)

Surf.Area
(sq-ft) lcubic-feet)

Cum.Store
lcubic-feet)

202.50
204.40
205.00
206.00

3
3

2,500
5,000

0
6

751
3,750

0
6

757
5074,

Device Routinq lnvert Outlet Devices

#1 Discarded 197.00' 0.05 cfs Exfiltration when above 197.00' Phase-ln= 0.01'
#2 Device 3 204.40' 2,0" x 2.0" Horiz. Orifice/Grate X 6.00 columns X 6 rows C= 0.600

Limited to weirflow at low heads
#3 Primary 205.00' 18.0'long x 4.0'breadth Broad€rcsted RectangularWeir

Head(feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2_50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

Þiscarded OutFlow Max=0.05 cfs @ 11.03 hrs HW='197.09' (Free Discharge)
t-l =Exfiltration (Exfilhation Controls 0.05 cfs)

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=197.00' (Free Discharge)
L9=Broad4rested RectangularWeir ( Controls 0.00 cfs)

1-2=Orifice/Grate ( Gontrols 0.00 cfs)



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 10-yr Rainfall=5.20"
Printed 1011312025

HvdroCAD@ 10.20-7a sln 1 @2025 HvdroGAD Software Solutions LLC Paoe 31

Pond 4P: Galley System I - Ghamber W¡zard Field A

Ghamber Model = Goncrete Galley 4x4x4 (Goncrete Galley, UGPI 4x4x4 Galley or equivalent)
lnside= 42.0"W x 43.0"H -> 12.67 sf x 3.50'L = M-3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

10 Chambers/Row x 4.00' Long - 40.00'Row Length +12-0" End Stone x2= 42.00' Base Length

1 Rows x 52.8" Wide + 12.0" Side Stone x2= 6.4O'Base Width
12.0" Stone Base + 48.0" Chamber Height + 6.0" Stone Cover = 5.50'Field Height

10 Chambers x 44.3 ct = M3.4 cf Chamber Storage
10 Chambers x 58.9 cf = 588.8 cf Displacement

1,478.4 cf Field - 588.8 cf Chambers = 889.6 cf Stone x4O.O% Voids = 355.9 cf Stone Storage

Chamber Storage + Stone Storage = 799.3 cf = 0.018 af
Overall Storage Efficiency = 54.1o/o

Overall System Size = 42.00'x 6.40'x 5.50'

10 Chambers
54.8 cy Field
32.9 cy Stone

I



Proposed Conditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 10-yr Rainfall=5.20"
Printed 1011312025

Sofutions LLC Paoe 32HvdroCAD@ 1O.2O-7a s/n 04201 @2025 HvdroCAD
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 10-yr Rainfall=5.20"
Printed 1011312025

Paoe 33HvdroCAD@ 1O.20-7a sln 1 @2025 HvdroCAD Sofhnare Solutions LLC

Summary for Pond 5P: Galley System 2

lnflow Area = 0.109 ac, 80.71o/o lmpervious, lnflow Depth =
lnflow = 0.47 cfs @ 12.09 hrs, Volume= 0.034
Outflow = 0.37 cfs @ 12.14 hrs, Volume= 0.034
Discarded = 0.02 cfs @ 12.14hrs, Volume= 0.025
Primary = 0.34 cfs @ 12-14h¡s, Volume= 0.008

Routed to Reach 6R : Totalto Hillside

3.76" for 10-yr event
af
af, Atten= 22Yo, Lag= 3.1 min
af
af

Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 201.00' @ 12.14hrs Surf.Area= 123 sf Storage= 343 cf

Plug-Flow detention time= 112.9 min calculated for 0.034 af (99% of inflow)
Center-of-Mass det. time= 106.0 min ( 905.8 - 799.8 )

Volume lnvert Avail.Storaqe Storaqe Description

#14

#2A

193.50'

194.50',

159 cf

177 d

6./+0W x 18.00'L x 5.50'H Field A
634 cf Overall- 236 cf Embedded = 398 cf x 40.0% Voids
Goncrete Galley 4x4x4 x 4 lnside #1
lnside= 42.OW x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

#3 199.00', 508 cf Custom Staqe Data lPrismatic) Listed below (Recalc)

8M ct TotalAvailable Storage

Storage Group A created with Chamber Wizard

lnc.StoreElevation
lfeet)

Surf.Area
(sq-ft) lcubic-feet)

Cum.Store
(cubic-feet)

199.00
201.00
202.00

3
3

1,000

0
6

508

0
6

502

Device Routino lnvert Outlet Devices

#1 Discarded
#2 Primary

193.50'
201.00'

8.270 in/hr Exfiltration over Surface area Phase-ln= 0.01'
2.0" x 2.0- Horiz. 2 CBs X 12.00 columns X 12 rows C= 0.600
Limited to weirflow at low heads

Þiscarded OutFlow Max=0,02 cfs @ 12.14 hrs HW=201.00' (Free Discharge)
1-l =Exfiltration (Exfilhation Controls 0.02 cfs)

primary OutFlow Max=0.10 cfs @ 12.14hrs HW=201.00' (Free Discharge)
L2=2 GBs (Weir Controls 0.10 cfs @ 0.22 fps)



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1}-yr Rainfall=5.20"
Printed 1011312025

PaoeSAHvdroCAD@ 1O.20-7a sln 1 @2025 HvdroCAD Software Solutions LLC

Pond 5P: Galley System 2 - Chamber W¡zard Field A

Chamber Model = Goncrcte Galley 4x4x4 (Concrete Galley, UCPI 4x4x4 Galley or equivalent)
lnside= 42.O"W x 43.0"H => 12.67 sf x 3.50'L = M.3 ct
Outside= 52.8"W x 48.0"H => 14-7/. sf x 4.00'L = 58.9 cf

4 Chambers/Row x 4.00' Long = 16.00' Row Length +12.0" End Stone x 2 = 18.00' Base Length
1 Rows x 52.8" Wide + 12.0" Side Stone x2= 6.4O'Base Width
12.0" Stone Base + 48.0" Chamber Height + 6.0" Stone Cover = 5.50' Field Height

4 Chambers x 44.3 cf = 177.4 cf Chamber Storage
4 Chambers x 58.9 cf = 235.5 cf Dísplacement

633.6 cf Field - 235.5 cf Chambers = 398.1 cf Stone x40.Oo/o Voids = 159.2 cf Stone Storage

Chamber Storage + Stone Storage = 336.6 cf = 0.008 af
Overall Storage Efficiency = 53.1o/o

Overall System Size = '18.00'x 6.40'x 5.50'

4 Chambers
23.5 cy Field
14.7 cy Stone



Proposed Conditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1}-yr Rainfall=5.20"
Printed 1011312025

Paoe 35HvdroCAD@ 10.20-7a s/n 04201 @2025 HydroCAD Software Solutions LLC
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Proposed Conditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 1011312025

Solutions LLC Paoe 36HvdroCAD@ 10.20-7a s/n 04201 @2025 HvdroCAD

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Subcatchment 1S: P-| Runoff Area=10,556 sf 77.85% lmpervious Runoff Depth=4.66"
Tc=6.0 min CN=85 Runoff=1.30 cfs 0.094 af

Subcatchment 25: P-2 Runoff Area=4,732 sf 80.714lo lmpervious Runoff Depth=4.88"
Tc=6.0 min CN=87 Runoff=0.60 cfs 0.044 af

Subcatchment 35: P-3 Runoff Area=3,426 sf 28.31% lmpervious Runoff Depth=1.83"
Tc=6.0 min CN=56 Runoff=O.16 cfs 0.012 af

Reach 6R: Total to Hillside lnflow=0.73 cfs 0.043 af
Outflow=O.73 cfs 0.043 af

Pond 4P: Gaffey System 1 Peak Elev=205.03' Storage=1,630 cf lnflow=1.3O cfs 0.094 af
Discarded=0.05 cfs 0.079 af Primary=0.32 cfs 0.015 af Outflow=O.37 cfs 0.094 af

Pond 5P: Galley System 2 Peak Elev=201.01' Storage=343 cf lnflow=0.60 cfs 0.044 af
Discarded=O.O2 cfs 0.028 af Primary=0.S8 cfs 0.016 af Outflow=0.60 cfs 0.044 af

Total Runoff Area = 0.4ì0 ac Runoff Volume = 0.150 af Average Runoff Depth = 4.20"
30.50o/o Pervious = 0.131 ac 69.50% lmpervious = 0.299 ac



Proposed Conditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 1011312025

Paoe 37HvdroCAD@ 1O.20-7a sln @2025 HvdroCAD Software Solutions LLC

Summary for Subcatchment lS: P-1

Runoff = 1.30 cfs @ 12.09 hrs, Volume= 0.094 af, Depth= 4.66"
Routed to Pond 4P : Galley System I

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.38"

Area (sfl CN Descriotion
98
39
98
39

6,614
1,345
1,604

993

lmpervious on-site, HSG A
>75o/o Grass cover on-site, Good, HSG A
Roofs, HSG A

, HSGA>75o/o Grass cover
10,556
2,338
8,218

85 Weighted Average
22.15% Pervious Area
77 .85o/o lmpervious Area

ïc
(min)

Length
(feet)

Slope
(fuft)

Velocity
(fUsec)

Capacity Description
(cfs)
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 1011312025

Paoe 38HvdroCAD@ 10.20-7a s/n O42O1 @2025 HvdroCAD Software Solutions LLC

Summary for Subcatchment 25: P-2

Runoff = 0.60 cfs @ 12.09 hrs, Volume=
Routed to Pond 5P : Galley System 2

0.044 af, Depth= 4.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type llf 24-hr 25-yr Rainfall=6.38"

Area (sf) CN Description
1,949

913
1.870

98 lmpervious on-site, HSG A
39 >75Vo Grass cover on-site, Good, HSG A
98 Roofs, HSG A

Tc
lmin)

4,732
913

3,819

Length
lfeet)

87 Weighted Average
19.29o/o Pervious Area
80.7 1 

o/o 
I mpervious Area

Slope Velocity Capacity Description
lfUft) (fUsec) (cfs)

6.0

0.'l
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Subcatchment 25: P-2
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 1011312025

Paoe 39HvdroCAD@ 10.20-Ta slnO42O1 @2A25 HydroCAD Software Solutions LLC

Summary for Subcatchment 35: P-3

Runoff = 0.16 cfs @ 12.10 hrs, Volume=
Routed to Reach 6R : Totalto Hillside

O.O1zaf, Depth= 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.38"

Area (sf) CN Descriotion
117

2,456
853

98 window wells
39 >75o/o Grass cover on-site, Good, HSG A
98 oatio - walkway

Tc
lminì

3,426
2,456

970

Length
(feet)

56 Weighted Average
71.690/o Pervious Area
28.31 o/o 

I mpervious Area

Slope Velocity Capacity Description
lfUft) lfUsec) lcfs)

6.0 Direct Entry,

Subcatchment 35: P-3
Hydrograph
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed '1011312025

1 7a s/n O42O1 @2025 Software Solutions LLC

Summary for Reach 6R: Total to Hillside

[40] Hint Not Described (Outflow=lnflow)

lnflow Area = 0.430 ac, 69.50% lmpervious, Inflow Depth = 1.2O" for 25-yr event
lnflow = 0.73 cfs @ 12.09 hrs, Volume= 0.043 af
Outflow = 0.73 cfs @ 12.09 hrs, Volume= 0.043 af, Atten= 07o, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Reach 6R: Totalto Hillside
Hydrograph
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 1011312025

Pe¡e 41HvdroCAD@ 10.20-7a sln 04201 @ 2025 HvdroCAD Software Solutions LLC

Summary for Pond 4P: Galley System I

lnflow Area = 0.242 ac, 77 -85o/o lmpervious, lnflow Depth = 4.66" for 25-yr event
lnflow = 1.30 cfs @ 12.09 hrs, Volume= 0.094 af
Outflow = 0.37 cfs @ 12.43 hrs, Volume= 0.094 af, Atten= 71o/o, Lag= 20.4 min
Discarded = 0.05 cfs @ 10.43 hrs, Volume= 0.079 af
Primary = 0.32 cfs @ 12.43 hrs, Volume= 0.015 af

Routed to Reach 6R: Totalto Hillside

Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 205.03'@ 12.43 hrs Surf.Area= 2,842sf Storage= 1,630 cf

Plug-Flow detention time= 252.8 min calculated for 0.094 af (100% of inflow)
Center-of-Mass det. time= 252.8 min ( 1 ,051.2 - 798.4')

Volume lnvert Avail.Storaqe Storaqe
#1A

#2A

197.00'

198.00'

202.50',

356 cf

M3 cf

6.¡00W x 42.00'L x 5.50'H Field A
1,478 cf Overall - 589 cf Embedded = 890 cf x 40.0% Voids
Concrete Galley 4x4x4 x 10 lnside #1
lnside= 42.O"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

#3 4,507 cf Gustom Data lPrismatic) Listed below (Recalc)

5,306 cf TotalAvailable Storage

Storage Group A created with Chamber Wizard

Surf.Area lnc.StoreElevation
(feet)

Cum.Store
(cubic-feet)(sq-ft) (cubic-feet)

Device Routinq

3
3

2,500
5,000

lnvert Outlet Devices

#1 Discarded 197.00' 0.05 cfs Exfiltration when above 197.00' Phase-ln= 0.01'
#2 Device 3 204.40' 2.0" x2.0" Horiz. Orifice/Grate X 6.00 columns X 6 rows G= 0.600

Limited to weirflow at low heads
#3 Primary 205.00' 18.0'long x4.0'breadthBroad€restedRec'tangularWeir

Head(feet) 0.20 0.40 0.60 0.80 1.00 1.20'1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

Þiscarded OutFlow Max=0.05 cfs @ 10.43 hrs HW=197.09' (Free Discharge)
1-l =Exfiltration (Exfi ltration Controls 0.05 cfs)

frimary OutFlow Max=0.21 cfs @ 12-43hrs HW=205.03' (Free Discharge)
LQ=Broad4rested RectangularWeir (Weir Controls 0.21 cfs @ 0.41 fps)

1-2=Or¡f¡ce/Grate (Passes 0.21 cfs of 0.82 cfs potential flow)

202.50
204.40
205.00
206.00

0
6

751
3,750

0
6

757
5074,



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 1011312025

10.2O-7a sln Solutions LLC

Pond 4P: Galley System I - Ghamber Wizard Field A

Ghamber Model = Concrete Galley 4x4x4 (Conclete Galley, UCP|4x4x4 Galley or equivalent)
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = M.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

10 Chambers/Row x 4.00' Long - 40.00' Row Length +12.0" End Stone x 2 = 42.00' Base Length
1 Rows x 52.8" Wide + 12.0" Side Stone x2= 6.40'Base Width
12.0" Stone Base + 48.0" Chamber Height + 6.0" Stone Cover = 5.50' Field Height

10 Chambers x 44.3 ct = M3.4 cf Chamber Storage
10 Chambers x 58.9 cf = 588.8 cf Displacement

1,478.4 cf Field - 588.8 cf Chambers = 889.6 cf Stone x 40.0o/o Voids = 355.9 cf Stone Storage

Chamber Storage + Stone Storage = 799.3 cf = 0.018 af
Overall Storage Efficiency = 54.1o/o

Overall System Size = 42.00'x 6.40'x 5.50'

10 Chambers
54.8 cy Field
32.9 cy Stone

I



Proposed Conditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 1An312025

Paoe 43HvdroCAD@ 10.20-7a s/n @2025 HvdroCAD Software Solutions LLC
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 1011312025

1O.20-7a sln Software Soluüons LLC

Summary for Pond 5P: Galley System 2

lnflow Area = 0.109 ac, 80.71o/o lmpervious, lnflow Depth = 4.88" for 25-yr event
lnflow = 0.60 cfs @ 12.09 hrs, Volume= O.O44 at
Outflow = 0.60 cfs @ 12.08 hrs, Volume= O.0M af, Atten= Ao/o, Lag= 0.0 min
Discarded = 0.02 cfs @ 12.08 hrs, Volume= 0.028 af
Primary = 0.58 cfs @ 12.08 hrs, Volume= 0.016 af

Routed to Reach 6R: Totalto Hillside

Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 201.01'@ 12.08 hrs Surf.Area= 126 sf Storage= 343 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 91.1 min ( 883.6 -792.5')

Volume Invert l-Storaoe Storaoe Descriotion

#14

#24

193.50'

194.50'

159 cf

177 cf

6.¿10llllx 18.00'L x 5.50'H Field A
634 cf Overall - 236 cf Embedded = 398 ct x4O.Oo/o Voids
Concrete Galley 4x4x4 x 4 lnside #1
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 ct
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

#3 199.00' 508 cf Gustom Staqe Data lPrismatic) Listed below lRecalc)
M4 ct TotalAvailable Storage

Storage Group A created with Ghamber Wizard

Elevation
lfeet)

Surf.Area
(so-ft)

lnc.Store Cum.Store
lcubic-feet) lcubic-feet)

199.00
201.00
202.00

3
3

1,000

0
6

508

0
6

502

Device Routino lnvert Outlet Devices

#1 Discarded
#2 Primary

193.50'
201.00'

8.270 in/hr Exfiltration over Surface area Phase-ln= 0.01'
2.0" x 2.0" Horiz. 2 GBs X 12.00 columns X 12 rows C= 0.600
Limited to weirflow at low heads

Þiscarded OutFlow Max=0.02 cfs @ 12.08 hrs HW=201.01' (Free Discharge)
t-1=Exfittration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.21 cfs @ 12.08 hrs HW=201.01' (Free Discharge)Ll=l CBs (Weir Controls 0.21 cfs @ 0.29 fps)



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 1011312025

Paoe 45HvdroCAD@ 10.2O-7 a sln 442O1 @2025 HvdroCAD Software Solutions LLC

Pond 5P: Galley System 2 - Ghamber Wizard Field A

Chamber Model = Goncrcte Galley 4x4x4 (Goncrete Galley, UGPI 4x4x4 Galley or equivalent)
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4-00'L = 58.9 cf

4 Chambers/Row x 4.00'Long = 16.00' Row Length +12-O" End Stone x 2 = 18.00' Base Length

1 Rows x 52.8" Wide + 12.0" Side Stone x 2 = 6.40'Base Width
12.0" Stone Base + 48.0" Chamber Height + 6.0" Stone Cover = 5.50' Field Height

4 Chambers x 44.3 cf = 177.4 cf Chamber Storage
4 Chambers x 58.9 cf = 235.5 cf Displacement

633.6 cf Field - 235.5 cf Chambers = 398.1 cf Stone x 4O.O% Voids = 159.2 cf Stone Storage

Chamber Storage + Stone Storage = 336.6 cf = 0.008 af
Overall Storage Efficiency = 53.1To

Overall System Size = 18.00'x 6.40'x 5.50'

4 Chambers
23.5 cy Field
14.7 cy Stone



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 25-yr Rainfall=6.38"
Printed 1011312025

Pae,e 46HvdroCAD@ 10.20-7a sln @2025 HvdroCAD Software Solutions LLC
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 100-yr Rainfall=8.19"
Printed 1011312025

Solutions LLC Paoe 47HvdroCAD@ 1O.2O-7a s/n 04201 @2025 HydroCAD

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Subcatchment 1S: P-| Runoff Area=10,556 sÍ 77.85% lmpervious Runoff Depth=6.40"
Tc=6.0 min CN=85 Runoff=1.75 cfs 0.129 af

Subcatchment 25: P-2 Runoff Area=4,732 sf 80.71% lmpervious Runoff Depth=6.63"
Tc=6.0 min CN=87 Runoff=0.80 cfs 0.060 af

Subcatchment 35: P-3 Runoff Area=3,426 sf 28.31% lmpervious Runoff Depth=3.03"
Tc=6.0 min CN=56 Runoff=0.27 cfs 0.020 af

Reach 6R: Total to Hillside lnflow=1.68 cfs 0.089 af
Outflow=1.68 cfs 0.089 af

Pond 4P: Galley System I Peak Elev=205.08' Storage=1,751 cf lnflow=1.75 cfs 0129 af
Discarded=O.O5 cfs 0.088 af Primary=O.99 cfs 0.041 af Outflow=1.04 cfs 0.129 af

Pond 5P: Galley System 2 Peak Elev=201.01' Storage=343 cf lnflow=O.80 cfs 0.060 af
Discarded=O.02 cfs 0.032 af Primary=0.78 cfs 0.028 af Outflow=O.8O cfs 0.060 af

Total Runoff Area = 0.(t0 ac Runoff Volume = 0.209 af Average Runoff Depth = 5.84"
30.50% Pervious = 0.131 ac 69.50% lmpervious = 0.299 ac



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 00-yr Rainfall=8.1 9"
Printed 1011312025

Paoe 48HvdroCAD@'lO.2O-7 a s/n 04201 @2025 HvdroCAD Software Solutions LLC

Summary for Subcatchment 15: P-1

Runoff = 1.75 cfs @ 12.08 hrs, Volume= 0.129 af, Depth= 6.40"
Routed to Pond 4P : Galley System 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 1$0-yr Rainfall=8.19"

Area (sfl CN Descriotion
6,614
1,345
1,604

993

98
39
98
39

lmpervious on-site, HSG A
>75o/o Grass cover on-site, Good, HSG A
Roofs, HSG A
>75o/o Grass cover off-ste, Good. HSG A

10,556
2,338
8,218

85 Weighted Average
22.15o/o Pervious Area
77 .85o/o lmpervious Area

Slope Velocity Capacity DescriptionTc
{min)

Length
(feet) (fuft) lfUsec) (cfs)

6.0 Direct Entry,

Subcatchment lS: P-1

Hydrograph

E Runoff

o
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 100-yr Rainfall=8.l9"
Printed 1011312025

Paoe 49HvdroCAD@ 1O.20-7a s/n 04201 @2025 HvdroCAD Software Soluüons LLG

Summary for Subcatchment 25: P-2

Runoff = 0.80 cfs @ 12.08 hrs, Volume=
Routed to Pond 5P : Galley System 2

0.060 af, Depth= 6.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr Rainfall=8.'19"

Area (sf) CN Descriotion
1,949

913
1,870

98 lmpervious on-site, HSG A
39 >75o/o Grass cover on-site, Good, HSG A
98 Roofs. HSG A

4,732
913

3,819

87 Weighted Average
19.29o/o Pervious Area
BO.7 I o/o 

I mpervious Area

Tc
(min)

Length
(feet)

Slope Velocity Capacity Description
lfUft) (fUsec) (cfs)

6.0

0-

0.'l

Direct Entry,

Subcatchment 25: P-2
flydrograph

13 14'r5 16 17 18 192021 22232425m27 30
T¡me (hours)

lE R"."ffl|d

0.

0.

o
o

'Ilr

012345678 32 33 34 35 36

0.80 cfs
tl I )l

ij
t.

¿ F

nU u, r ( il t. t!
ì

I

l G

t ô¡
1

F t3 t 1 I
I It

¡C

l_ ¡tì
v
F 'e,

I tt ¡t ,tt tl

n

i

fr il
rl

n
a

n
, I )I

T\



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 00-yr Rainfall=8.1 9"
Printed 101'1312025

HvdroCAD@ I sin 04201 @2025 HvdroCAD Solutions LLC Pane 5O

Summary for Subcatchment 35: P-3

Runoff = 0.27 cts @ 12.09 hrs, Volume=
Routed to Reach 6R : Totalto Hillside

0.020 af, Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10}-yr Rainfall=8.19"

Area (sf) CN Descriotion
117

2,456
853

98
39
98

window wells
>75o/o Grass cover on-site, Good, HSG A

walkwav
3,426
2,456

970

56 Weighted Average
71.69% Pervious Area
28.31o/o I mpervious Area

Tc
(min)

Length
(feet)

Slope Velocity Capacity Description
lfUft) (fUsec) (cfs)

6.0 Direct Entry,

Subcatchment 33: P-3
Hydrograph

11 12 13 14 15 16 17 f8 19 2021 2223 24252€,27 282930
Time (hours)
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 00-yr Rainfall=8.1 9"
Printed 1011312025

Paoe 51HvdroCAD@ 10.20-7 a sln 04201 @ 2025 HvdroCAD Software Solutions LLG

Summary for Reach 6R: Total to Hillside

[40] Hint Not Described (Outflow=lnflow)

lnflow Area = 0.430 ac, 69.50% lmpervious, lnflow Depth = 2.50" for 100-yr event
lnflow = 1.68 cfs @ 12.16 hrs, Volume= 0.089 af
Outflow = 1.68 cfs @ 12.16 hrs, Volume= 0.089 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Reach 6R: Totalto Hillside
Hydrograph

5678910 112 18 20 21 22 23 24 2s 26 27 28 29 30 31 32 33 34 35 36
Time (hours)

I lnflow
I Outflow
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Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 1 00-yr Rainfall=8.1 9"
Printed 1011312025

10.20-7a sln Solutions LLC

Summary for Pond 4P: Galley System 1

lnflow Area = 0.242 ac, 77.85o/o lmpervious, Inflow Depth = 6.40' for 100-yr event
lnflow = 1.75 cfs @ 12.08 hrs, Volume= O.129 af
Outflow = 1.04 cfs @ 12.19 hrs, Volume= 0-129 af, Atten= AOYo, Lag= 6.4 min
Discarded = 0.05 cfs @ 9.59 hrs, Volume= 0.088 af
Primary = 0.99 cfs @ 12.19 hrs, Volume= 0.041 af

Routed to Reach 6R: Totalto Hillside

Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 205.08'@ 12.19 hrs Surf.Area= 2,957 sf Storage= 1,751 cf

Plug-Flow detention time= 209.1 min calculated for 0.129 af (100% of inflow)
Center-of-Mass det. time= 209.2 min ( 998.8 '789.7 )

Volume lnvert Avail.Storaoe Storaqe Description

#14

#2A

197.00'

198.00'

356 cf

43 cf

6.40'W x 42.00'L x 5.50'H Field A
1,478 cf Overall - 589 cf Embedded = 890 cf x 4O.Oo/o Voids
Goncrcte Galley 4x4x4 x 10 lnside #1
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

#3 202.50'. 4.507 cf Gustom Staqe Data (Prismatic) Listed below (Recalc)

5,306 cf TotalAvailable Storage

Storage Group A created with Chamber Wizard

lnc.StoreElevation
(feet)

Surf.Area
(sq-ft) lcubic-feet)

Cum.Store
(cubic-feet)

202.50
204.40
205.00
206.00

3
3

2,500
5,000

0
6

751
3,750 4,

0
6

757
507

Device Routinq lnvert Outlet Devices

#1 Discarded 197.00' 0.05 cfs Exfiltration when above 197.00' Phase-ln= 0.01'
#2 Device 3 2O4.4O' 2.0" x 2.0' Horiz. OrificefGrate X 6.00 columns X 6 rows C= 0.600

Limited to weirflow at low heads
#3 Primary 205.00' 18.0' long x 4.0' breadth Broad4rested Rec'tangular Weir

Head (feet) O.2O O.4O 0.60 0.80 1.OO 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

Þiscarded OutFlow Max=0.05 cfs @ 9.59 hrc HW=197.09' (Free Discharge)
t-1 =Exfiltration (Exfiltration Gontrols 0.05 cfs)

frimary OutFlow Max=0.88 cfs @ 12.19 hrs HW=205.08' (Free Discharge)
L3=Broad€rested Rec"tangularWeir (Weir Controls 0.88 cfs @ 0.65 fps)

È2=9¡ifi6e/Grate (Passes 0.88 cfs ot 1-32 cfs potentialflow)



Proposed Gonditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 100-yr Rainfall=8.l9"
Printed 1011312025

1A.2O-7a sln Software Solutions LLC

Pond 4P: Galley System I - Ghamber Wizard Field A

Ghamber Model = Concrcte Galley 4x4x4 (Goncrete Galley, UGPI4x4x4 Galley orequivalent)
lnside= 42.0"W x 43.0"H => 12-67 sf x 3.50'L = M.3 cf
Outside= 52.8"W x 48.0"H => 14-72 sf x 4.00'L = 58.9 cf

10 Chambers/Row x 4.00' Long = 40.00' Row Length +12.O" End Stone x 2 = 42.00' Base Length

1 Rows x 52.8" Wide + 12.0" Side Stone x 2 = 6.40'Base Width
12.0" Stone Base + 48.0" Chamber Height + 6.0" Stone Cover = 5.50' Field Height

10 Chambers x 44.3 cf = 443.4 cf Chamber Storage
10 Chambers x 58.9 cf = 588.8 cf Displacement

1 ,478.4 cf Field - 588.8 cf Chambers = 889.6 cf Stone x 40.0% Voids = 355.9 cf Stone Storage

Chamber Storage + Stone Storage = 799.3 cf = 0.018 af
Overall Storage Efficiency = 54.1o/o

Overall System Size = 42.00'x 6.40'x 5.50'

10 Chambers
54.8 cy Field
32.9 cy Stone

I
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Type lll 24-hr 1 00-yr Rainfall=8.l 9"
Printed 1011312025

Solutions LLC Paoe 54HvdroCAD@ 10.20-7a s/n 04201 @2025 HydroCAD
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Proposed Conditions
Prepared by Chessia Consulting Services LLC

Type lll 24-hr 100-yr Rainfall=8.l9"
Printed 1011312025

Solutions LLC Paoe 55HvdroCAD@ 10.20-7a s/n 04201 @2025 HvdroCAD

Summary for Pond 5P: Galley System 2

lnflow Area = 0.109 ac, 8O-71Vo lmpervious, lnflow Depth = 6.63' for 100-yr event
lnflow = 0.80 cfs @ 12.08 hrs, Volume= 0.060 af
Outflow = 0.80 cfs @ 12.08 hrs, Volume= 0.060 af, Atten= 07o, Lag= 0.0 min
Discarded = 0.02 cfs @ 12.08 hrs, Volume= O.032af
Primary = 0.78 cfs @ 12.08 hrs, Volume= 0.028 af

Routed to Reach 6R : Totalto Hillside

Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 201.01'@ 12.08 hrs Surf.Area= 128 sf Storage= 343 cf

Plug-Flow detention time= 77.4 min calculated for 0.060 af (100% of inflow)
Center-of-Mass det. time= 80.1 min (864.4 -784.2)

Volume lnvert Avail.Storaqe Storaqe Descriotion

#14

#2A

193.50'

194.50'

159 cf

177 cf

508 cf#3 199.00'

6.40W x 18.00'L r 5.5{l'H Field A
634 cf Overall- 236 cf Embedded = 398 cf x 40.0% Voids
Concrete Galley 4r4x4 x 4 Inside #1
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 ct
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
Custom Stase Data (Prismatic) Listed below (Recalc)

844 cf TotalAvailable Storage

Storage Group A created with Chamber Wizard

Elevation
(feet)

Surf.Area lnc.Store Cum.Store
(sq-ft) (cubic-feet) (cubic-feet)

199_00
201.00
202.00

Device Routino

0
6

lnvert Outlet Devices

3
3

1,000

0
6

508502

#1 Discarded
#2 Primary

193.50'
201.00'

8.270 inlhr Exfiltration over Surface area Phase-ln= 0.01'
2.0" x 2.0'Horiz.2 GBs X 12.00 columns X 12 rows C= 0.600
Limited to weirflow at low heads

Þiscarded OrfFlow Max=0.02 cfs @ 12.08 hrs HW=201.01' (Free Discharge)î-t =Exfiltration (Exfiltration Controls 0.02 cfs)

primary OutFlow Max=0.33 cfs @ 12.08 hrs HW=201.01' (Free Discharge)
L2=2 GBs (Weir Controls 0.33 cfs @ 0.33 fps)



Proposed Gonditions
Prepared by Chessia
HvdroCAD@ 10.20-7a sln o HvdroCAD Software Solutions LLC

Type lll 24-hr 100-yr Rainfall=8.19"
Printed 1011312025

Paoe 56
Services LLC

Pond 5P: Galley System 2 - Chamber Wizard Field A

Ghamber Model = Concrcte Galley 4x4x4 (Concrete Galley, UCPI 4x4r4 Galley or equivalent)
lnside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = M.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf

4 Chambers/Row x 4.00' Long = 16.00' Row Length +12.0" End Stone x 2 = 18.00' Base Length
1 Rows x52.8" Wide + 12.0" Side Stone x2= 6-40'Base Width
12.0" Stone Base + 48.0" Chamber Height + 6.0" Stone Cover = 5.50' Field Height

4 Chambers x 44.3 cf = 177.4 cf Ghamber Storage
4 Chambers x 58.9 cf = 235.5 cf Displacement

633.6 cf Field -235-5 cf Chambers = 398.1 cf Stone x40.O% Voids = 159.2 cf Stone Storage

Chamber Storage + Stone Storage = 336.6 cf = 0.008 af
Overall Storage Efficiency = 53.1To

Overall System Size = 18.00'x 6.40'x 5.50'

4 Chambers
23.5 cy Field
14.7 cy Stone
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