RADNOR TOWNSHIP

ENGINEERING DEPARTMENT

Memorandum

To:  Radnor Township Stormwater Management Advisory Committee
From: Stephen F. Norcini, PE, Township Engineer )bé/k/

CC: Robert A. Zienkowski, Township Manager
William M. White, Assistant Township Manager/Finance Director

Date: July 237, 2018

Re: July 2018 Stormwater Management Advisory Committee Update

I would like to take this opportunity to update the Stormwater Management
Advisory Committee on various stormwater management and stormwater
infrastructure projects; for a listing of all current projects, please see the attached
table.

At the July 16", 2018 regularly scheduled Board of Commissioners meeting, the
following items were approved:

1. Flood Reduction Options in North Wayne and the Poplar Bypass,
awarded to Meliora Design, $137,310.

All are aware of the decades of flooding issues that have occurred in the
North Wayne area (Eagle Road, North Wayne Avenue, Willow Avenue,
Poplar Avenue, to name a few of the places within the boundary of
“North Wayne”) of the Township. The project (please see attached cost
proposal from Meliora) is to provide flood reduction options for the area,
that ultimately, through input from our residents, SWMAC, and approval
by the Commissioners, will result in construction projects to that end.
This undertaking is not a panacea to end all flooding in North Wayne,
but to reduce the probability of flooding during certain storm events.
Some of the highlights of the proposal are as follows:

e In the scope I have required up to ten meetings with residents, in
order to update, and subsequently receive feedback on the
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project. Also included are meetings with the SWMAC, to update
the commission and receive their input. Meetings with staff, and
of course the Board of Commissioners are included.

e The possibility of creating flood plain for Gulph Creek, to
provide possible flood reduction.

o Looking within the drainage area to include Radnor and
Tredyffrin Townships, for areas of possible stormwater
management and green infrastructure projects.

e The feasibility of a bypass stormwater pipe on Poplar Avenue, to
convey runoff to a subsurface facility at Cowan Park. Please note
that the system would be underground at Cowan Park, and if
constructed, any part of the park that would be displaced would
have new facilities constructed. Cowan Park would remain a
recreational area.

e If the projects were to move forward, coordination with utilities
and upgrading of Township infrastructure would be included.

There was a meeting with some resident of the area, prior to award of the
contract. Valuable firsthand information was provided to the consultant.
This was the first of many meetings with residents, as outlined above.

Since this project is in it’s infancy, if the SWMAC is agreeable, I would
like to schedule Meliora to attend the August or September SWMAC to
review the project and receive SWMAC input.

. Flood Reduction Options on Midland Avenue, and using the South

Wayne Municipal Parking Lot for Stormwater Management, and
the Utilization of the SWM System at the Radnor Middle School,
$190,660

The Midland Avenue area of South Wayne (a general term to include St.
Davids Road, Pembroke, South Wayne Avenue, Runnymede, to name a
few streets) has endured flooding issues for many decades. The project
(please see attached) is to provide flood reduction options for this area,
some of the other highlights of the project are:

e Construction/bidding documents to use the South Wayne
Municipal Parking Lot as a SWM facility. After construction of
the SWM system, the parking lot will be repaved, have pavement
markings installed, the number of curb cuts reduced, have
appropriate and consistent lighting installed, as well as trees
planted.



o The first step in the Flood Reduction Options portion of the
project will be for Meliora to meet with residents in the area, to
obtain firsthand knowledge of the flooding issues.

¢ In the scope I have required up to ten meetings with residents, in
order to update, and subsequently receive feedback on the
project. Also included are meetings with the SWMAC, to update
the commission and receive their input. Meetings with staff, and
the Board of Commissioners are included.

e The subsurface system at the Radnor Middle School is currently
underutilized. The feasibility of using this system to its fullest
extent is to be evaluated.

e Looking throughout the drainage area, upstream of the South
Wayne Avenue, to implement SWM and green infrastructure.

I'would like to have Meliora present this project to the SWMAC, and receive
SWMAC input, at the August or September meeting also.

3. 2019 Stormwater Fund Budget and 5 Year Capital Plan

The budget process will most likely begin in September of this year. The
2019 budget year and those moving forward will be affected by current
activity in the stormwater fund. Most notably, there are projects that
were not budgeted for:

e Wistar Road Outfall
Wooton Road Storm Sewer
Arbor & Cumberland Places
Mill Road Endwall
Arthur Road
Possibly Banbury/Francis/Windsor?

The five-year plan will need to be updated, as well any other projects
that may come forth. Township staff will be seeking SWMAC input on
the budget. I respectfully request this be an agenda item of the
September SWMAC meeting.



4. Authorization for the Engineering Department to Receive Sealed
Bids for the Cleaning and Repairing of the North Wayne Field Basin
(cost to be determined by sealed bids), plans attached.

The North Wayne Field Basin consists of an underground SWM system,
as well as an above ground basin. The subsurface system, which is
comprised of ten runs of 48” perforated CMP, a manifold, outlet
structure, and piping is need of repair and cleaning. The pipes contain
anywhere from 6” to 2’ of debris, and the pipe on the north side of the
basin is in need of repair. The bidding plans are attached for your
information. The contract calls for:

e The cleaning of all pipes in the subsurface system, and disposal
of the spoil

o The repair of the pipe on the north side of the system

o The installation of an additional manifold to better distribute
runoff within the system

e The installation of two Vortech Devices (as designed by Contech
Engineering Solutions, Incorporated). These devices are designed
to separate the sediment and debris (up to a five - year event)
prior to the debris entering the subsurface system. they are
designed so that they may be cleaned with a vacuum truck.

o This installation of a “cable-crete” spillway. This spillway will
also be used for the access of the maintenance trucks to the
Vortech units. The concrete allows the travel of large trucks; the
voids in the matting will allow grass to grow through.

S. Authorizing Meliora Design to Provide Stormwater Analysis and
Green Infrastructure Design for Projects Upstream of the North
Wayne Field Basin, $48,980

During the budget process last year, the Board of Commissioners
requested that projects upstream of the North Wayne Field Basin be
evaluated, to possibly reduce stormwater runoff to that facility. The
proposal before the Board of Commissioners is to provide services for
this purpose. Meliora Design, Incorporated, has submitted a proposal
(please see attached) to analyze projects to reduce runoff to the North
Wayne Field Basin. Meliora will perform infiltration testing, meet with
the Commissioners, staff, and the residents, and ultimately provide
design for five projects.



The following projects are in various stages of design or bidding:
6. Roberts Road Culvert

The culvert on Roberts Road that conveys Valley Run is deteriorating.
The stone fagade needs repointing, erosion has undermined a storm
sewer inlet pipe, an additional inlet is needed on Roberts Road, guiderail,
to name a few. Gannett Fleming is performing survey and an evaluation
of the endwall and associated items.

7. Malin Road Culvert, Meliora Design, $115,005

This infrastructure project has been before the SWAMC several times
over the last few years. The culvert is in poor condition, the road above
it is subsiding, and there is severe erosion along its foundations. This
project, for design, permitting, and bidding documents was awarded to
Meliora in June of this year. With the length of time required for
permitting, it is anticipated that the project will be bid in 2019.

8. Maplewood Outfall (price to be determined by sealed bids)

This outfall has caused serious erosion, and a dangerous condition, on
property on Maplewood Avenue. This project will be bid in July.

Enclosures:  Meliora Proposals
Project Spread Sheet
North Wayne Basin Plans
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July 10, 2018

Mr. Stephen F. Norcini
Township Engineer
Radnor Township

301 Iven Avenue
Wayne, PA 19087

RE: North Wayne / Poplar Avenue Flood Reduction Options
Dear Mr. Norcini:

Meliora Design is pleased to submit this proposal to provide Professional Design and Consulting Services
for the feasibility study to reduce flooding in North Wayne, specifically in the area of North Wayne
Avenue and Poplar Avenue.

Project Understanding and Work Tasks

Recent community engagement on the flood occurrences in the North Wayne neighborhood
contributing to Gulph Creek in and around the Poplar Avenue area have formed the basis for this
proposal to address flooding in a variety of ways. It was clear from public comments that
flooding occurs in the area for a number of reasons. Inefficient drainage infrastructure, lack of
flood plain, stream cross-section restrictions, stream alignment, and many other factors create
different flooding impacts on different residents. Approaches to alleviate flooding have to be as
diverse as the causes which is the foundation of this proposal. Meliora Design’s goal for this
feasibility study is to build on previous studies and community knowledge to find buildable
solutions to area flooding that do not impact downstream residents adversely.
This proposal includes the work effort associated with identifying constructible stormwater
solutions to flooding issues, including the following tasks:

1. Review existing information.
Determine land use and runoff volume by sub drainage area.
Desktop Analysis.
Field Investigation.
Refine concept opportunities and costs.
Public Communication throughout the work effort with both Radnor Township Staff, Board
Members, and the public.

o (U 3= (B

Review Existing Information

Meliora Design will review previous modeling exercises for the area in question, compile
existing utility information through the use of PA One Call, compile property parcel data, and
other background information that will be helpful in guiding this work effort. The previous
modeling study by CH2MHill is of use because this area has already been studied for other
purposes, but the basic approach of the model can still provide useful information. Meliora
Design will rerun the models developed by CH2MHIIll in later tasks and extract useful
information. We will also coordinate with Township staff to determine utility upgrade needs and
extent the future stormwater interventions can overlap with the Township’s need for upgrades to
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water, sanitary sewer, gas, or telecom services. We will meet with township staff once during
this phase for utility coordination purposes.

Land Use and Runoff Volume by Sub-area

Meliora Design will take information gathered in the first task and generate maps and land use
data to support the reapplication of CH2MHills modeling effort for this area to determine runoff
volumes and sources by sub-area and land use. Where the previous study looked at flood
elevation and impacts, our analysis will work to quantify stormwater runoff sources with the goal
of illustrating what areas contribute to which flooding issues within the project area. Meliora
Design will produce a narrative report of these findings
Tangible Work Products:

o Narrative Report of findings

Desktop Analysis

Based on information gathered from previous community and staff engagement and the
reapplication of the CH2MHill modeling effort, Meliora Design will analyze opportunities and
constraints of possible flooding interventions. This analysis will include feasibility of the Poplar
Bypass as proposed in previous studies with a focus on topography, pipe capacity, storage
potential in Cowan Park, and geotechnical evaluations in the study area. Meliora Design will
also investigate other similar strategies high in the drainage area to Gulph Creek. Because we
believe a diverse approach to the problem is required to address the multitude of reasons for
flooding within North Wayne occurs, we will also investigate floodplain capacity, on-lot
reduction strategies, localized controlled flooding opportunities, and green infrastructure
opportunities throughout the Gulph Creek drainage area in and around the Poplar Avenue area.
Within this task we have allotted time for meetings with Township staff, SWMAC, community
residents (4), and the Board of Commissioners.

Field Investigation

Meliora Design will conduct three days for field investigation to visually assess conditions that
could impact stream flows, storm water discharges from outfalls, disconnections of floodplain,
and opportunities for improvement of stormwater conveyance function. We have also allowed
for survey time to document detailed conditions as needed that would impact our feasibility
analysis. This could include culvert properties, stream cross-sections, floodplain elevations,
obstruction locations, etc. This investigation would not provide construction level survey
information but would supplement any future work done in this area. We would meet with
Township staff to discuss findings following the field investigation.

Refine Concept Opportunities and Costs

In this task, Meliora Design will use information gathered during the field investigation in
combination with the desktop analysis to provide recommendations, benefits, and construction
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cost estimates of recommended interventions. Discussion of phasing of interventions will also
be included to help the Township and residents understand how the order of implementation
can help make certain approaches more viable. For instance, volume reducing interventions
prior to infrastructure improvements could reduce costs of infrastructure construction by
reducing scope of necessary improvements.

Public Communication

Throughout the previous 5 tasks, Meliora Design has allotted time for meetings with Township
Staff, SWMAC, residents, and Board of Commissioners. We break out the total number of
meetings in this task for clarity. A summary of the meeting totals our scope assumes is below:

e Township Staff — 4 meetings

e SWMAC —2 meetings

e Community Meetings with residents — 10
e Board of Commissioner meetings —2

All work products will be provided in hard copy and digital format.

We look forward to supporting Radnor Township in this complex work effort and appreciate the
opportunity to complete this project. If you have any questions or concerns, we can be reached
at 610-933-0123, or MicheleA@Melioradesign.com and MarcH@Melioradesign.com.

Sincerely yours,

)‘ # = .‘/ /7 1
V4 / LJ/ L\»\w ‘,,f AL ‘L‘-’_/-’/' ///Zdw, LI’L.;,, B

Michele C. Adams, PE, LEED AP Marc B. Henderson, PE
Principal Project Manager

melioradesign guided by nature



North Wayne/ Poplar Avenue Flood Reduction Options
Meliora Detailed Fee Estimate

Prepared for Radnor Township

July 10, 2018

\Meliora Design - Fee Estimate - Summary

Review Existing Information Total 108 S 12,260 S 500 $ 12,760

Land Use and Runoff Volume by Sub-area Total 100 S 11,740 S 470 S 12,210

Desktop Analysis Total 184 $ 21,320 $ 860 S 22,180

Field Investigation Total 76 S 8,580 S 350 $ 8,930

Refined Concept Opportunities and Costs Total 272 S 33,600 $ 1,350 §$ 34,950
Public Communication Total 214 S 30,070 S 1,210 S 31,280
Survey for Cross-sections and constraints $ 15,000 $ 15,000
Subconsultants Subtotal $ 15,000 $ 15,000

Totals 954 $ 117,570 $ 19,740 $ 137,310



North Wayne/ Poplar Avenue Flood Reduction Options
Meliora Detailed Fee Estimate

Prepared for Radnor Township

July 10, 2018

Meliora Design - Fee Esilm;te - Detalled

Senlor Landscape Water Water Ca
Title Principal Resources Resources  Technical Aide Total
Engineer Architect Techniclan Total Fee
Designer Designer Hours
__bilingRate _ = §19500  $13500  $10500  $9500  $95.00 __$100.00
|74 Review Existing information R e 7 1
$ =
Revlew previous CH2 model and previous studies 4 8 $ 1,860
Request and compile One Call utility information into GIS 24 $ 2,280
Update GIS parcel data regarding ownership 16 S 1,520
Obtain Treddyfrin PRP Plan information 8 $ 1,080
Clarify and confirm Radnor utility upgrade needs and plans 2 2 i |8 5,520
(township meeting)
[ -
Revlew Existing Information Hours 4 40 0 64 0 0 0 108 |
Revlew Existing Information Total $ 780 $ 5,400 S - $ 6,080 $ - $ - $ - $ 12,260
LR : & 5 el
o |$ -
Define Sub- Areas, generate maps and land use data 8 16 24 |$ 2,600
Re-apply CH2 model to generate runoff valumes and sources 4 24 40 6 |8 7,820
by sub-area and land use
Narrative summary of runoff volumes and sources 4 4 8 $ 1,320
o |$ =
Land Use and Runoff Volume by Sub-area Hours 8 36 0 56 0 0 L] 100
Land Use and Runoff Volume by Sub-area Total $ 1,560 $ 4,860 $ - $ 5320 $ - $ - $ - $ 11,740
3 E ¢ AT |
Analysis of opportunities and constraints 8 80 80 16 184 | $ 21,320
Poplar Bypass grade, capacity, Cowan Park capaclty, etc. 0 $ -
Neighborhood street bypass/storage opportunities In general 0 S -
Potential Floodplain capacity 1] $ -
On-lot reduction opportunities 0o | -
Localized controlled flooding opportunitles 0 S -
Gl opportunities 0 $ -
o |$ -
Mtg with Township 0 S -
Mtg with SWMAC 0 $ -
Mtg with Community and residents (4) 0 $ -
BOC Mtg 0 $ -
0 |$ -
Desktop Analysis Hours 8 80 0 80 0 1] 16 184
Desktop Analysis Total $ 1,560 $ 10,800 $ - $ 7,600 S - S - $ 1,360 $ 21,320
4 Fiefd Tnvestigation STOR LS SRt GERESE &5 s PR
o |$ -
Assume 2 days field work plus 1 day follow-up 4 24 24 24 76 |$ 8,580
Survey allowance for cross-sections . 0 $ -
GPS documentation of conditions 0 $ -
0 |$ »
Mtg with Township 0 $ -
[ =
Field Investigation Hours 4 24 0 24 24 0 0 76 i i
Field Investigation Total $ 780 $ 3,240 § - § 2280 $§ 2280 $ - 8 - $ 8580
{78 Refined Concept Opportunities and Costs o3 S 0 SR 2 82| Y |
0o |$ -
Concept recommendations, benefits, and consrruction cost 2 a0 40 20 24 |$ 27,280
estimate
Poplar Bypass grade, capacity, Cowan Park capacity, etc. 0 $ =
Neighborhood street bypass/storage opportunities In general ] $ -
Potential Floodplain capacity - locations and benefits 0 $ -
On-lot reduction opportunities 0 $ -
Localized controlled flooding opportunities 0 S -
Gl opportunities 0 $ -
| tation R dations with Phasing 8 24 16 48 |$ 6,320
o |$ -
Mtg with Township 0 S -
Mtg with SWMAC 0o | -
Mtg with Community and residents (6) 1] $ -
BOC Mtg 0 $ -
o |$ -
Refined Concept Opportunities and Costs Hours 32 104 40 96 0 0 0 272
Refined Concept Opportunities and Costs Total $ 6,200 $ 14,040 S 4,200 $ 9,120 $ - $ - $ - $ 33,600
|6 publicCommunication 3 AN e SAaReEde T ]
0o |$ -
Mtg with Township (4) 24 32 5 |$ 9,000
Mtg with SWMAC (2) 8 8 16 |$ 2640
Mtg with Community and residents (10) 20 40 50 20 130 | $ 16450
BOC Mtg (2) 6 6 12 |$ 1,980
0 |$ -
Includes preparation of materfal for meetings 0 $ -
o |$ -
o |$ -
Public Communication Hours 58 86 50 20 0 0 0 214
Public Communication Total $ 11,310 $ 11,610 S 5,250 $ 1,900 $ - $ - $ - $ 30,070




North Wayne/ Poplar Avenue Flood Reduction Options
Mellora Detailed Fee Estimate
Prepared for Radnor Township

July 10, 2018
Wieliora Design - Fee Est S . i i g i
Water Water
Senijor Landscape nieal d
Title Principal Engineer Architect Alde Techniclan Total Total Fee
Designer Deslgner Hours
Billing Rate $195.00 $135.00 $105.00 $95.00 $95.00 $100.00 $85,00
Project Hours Total 114 370 0 340 24 1] 16 954 H
Project Labor Tota! $ 22230 § 49950 % 9,450 S 32300 § 2,280 § - $ 1,360 $ 117,570

Expense Estima

Survey for Cross-sections and constraints
N/A

N/A

Subconsultants Subtotal

of fee {includes mileage, printing, etc.)

$ 4,740

15,000

15,000

Total Fee

v [V n

137,310
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July 10, 2018

Mr. Stephen F. Norcini
Township Engineer
Radnor Township

301 Iven Avenue
Wayne, PA 19087

RE: South Wayne / Midland Avenue Flood Reduction Options
Dear Mr. Norcini:

Meliora Design is pleased to submit this proposal to provide Professional Design and Consulting Services
for the feasibility study to reduce flooding in South Wayne, specifically in the area in the general vicinity
of Midland Avenue, within the Ithan Creek watershed downstream from Radnor Middle School.

Project Understanding and Work Tasks

Discussions with Radnor Township staff have described a variety of stormwater issues in the
general vicinity of Radnor Middle School and Midland Avenue. Past projects at Radnor Middle
School were designed to reduce regional flooding. Due to site constraints at the time of
construction, the full benefit of the Radnor Middle School stormwater system below the playing
field could not be realized. Other regional opportunities for stormwater management are
desired along with an analysis to provide opportunities for flood mitigation and flow reductions
in Ithan Creek in the area of Midland Avenue.

Similar to other areas of Radnor Township, inefficient drainage infrastructure, lack of flood
plain, stream cross-section restrictions, stream alignment, and many other factors create
different flooding impacts on different residents. Approaches to alleviate flooding have to be
as diverse as the causes which is the foundation of this proposal. Meliora Design’s goal for this
feasibility study is to build on previous studies and community knowledge to find buildable
solutions to area flooding that do not impact downstream residents adversely.

This proposal includes the work effort associated with identifying constructible stormwater
solutions to flooding issues, including the following tasks:
1. Review existing information.
Determine land use and runoff volume by sub drainage area.
Desktop Analysis.
Field Investigation.
Refine concept opportunities and costs.
Public Communication throughout the work effort with both Radnor Township Staff, Board
Members, and the public.

o 0 g 0 D

Review Existing Information
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Meliora Design will review previous modeling exercises for the area in question, compile
existing utility information through the use of PA One Call, compile property parcel data, and
other background information that will be helpful in guiding this work effort. The previous
modeling study by CH2MHill is of use because this area has already been studied for other
purposes, but the basic approach of the model can still provide useful information. Meliora
Design will rerun the models developed by CH2MHIill in later tasks and extract useful
information. We will also coordinate with Township staff to determine how utility upgrade
needs and the future stormwater interventions can overlap to provide cost savings with the
Township’s need for upgrades to water, sanitary sewer, gas, or telecom services. We will meet
with township staff once during this phase for utility coordination purposes.

Land Use and Runoff Volume by Sub-area

Meliora Design will take information gathered in the first task and generate maps and land use
data to support the reapplication of CH2MHills modeling effort for this area to determine
runoff volumes and sources by sub-area and land use. Where the previous study looked at
flood elevation and impacts, our analysis will work to quantify stormwater runoff sources with
the goal of illustrating what areas contribute to which flooding issues within the project area.
Meliora Design will produce a narrative report of these findings

Tangible Work Products:
e Narrative Report of findings

Desktop Analysis

Based on information gathered from previous community and staff engagement and the
reapplication of the CH2MHill modeling effort, Meliora Design will analyze opportunities and
constraints of possible flooding interventions. This analysis will include feasibility of the Radnor
Middle School accepting more stormwater runoff as proposed in previous designs with a focus
on existing utilities, pipe capacity, storage potential in the subsurface stormwater system, and
geotechnical evaluations in the study area as necessary. Meliora Design will also investigate
other similar strategies high in the drainage area to Ithan Creek. Because we believe a diverse
approach to the problem is required to address the multitude of reasons for flooding within
Midland Avenue and surrounding areas occurs, we will also investigate floodplain capacity, on-
lot reduction strategies, localized controlled flooding opportunities, and green infrastructure
opportunities throughout the Ithan Creek drainage area in and around the Radnor Middle
School / Midland Avenue area. Within this task we have allotted time for meetings with
Township staff, SWMAC, community residents (4), and the Board of Commissioners.

Field Investigation

melioradesign guided by nature
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Meliora Design will conduct three days for field investigation to visually assess conditions that
could impact stream flows, storm water discharges from outfalls, disconnections of floodplain,
and opportunities for improvement of stormwater conveyance function. Because of the larger
area and more complicated subsurface conditions of Ithan Creek, we have allotted more time
for the interpretation of the data gathered in the 3 days of site visits we are proposing. We
have also allowed for survey time to document detailed conditions as needed that would
impact our feasibility analysis. This could include culvert properties, stream cross-sections,
floodplain elevations, obstruction locations, etc. This investigation would not provide
construction level survey information but would supplement any future work done in this area.
We would meet with Township staff to discuss findings following the field investigation.

Refine Concept Opportunities and Costs

In this task, Meliora Design will use information gathered during the field investigation in
combination with the desktop analysis to provide recommendations, benefits, and construction
cost estimates of recommended interventions. Discussion of phasing of interventions will also
be included to help the Township and residents understand how the order of implementation
can help make certain approaches more viable. For instance, volume reducing interventions
prior to infrastructure improvements could reduce costs of infrastructure construction by
reducing scope of necessary improvements.

Construction Documents

As part of the project, we will document parking lot improvements in the South Wayne Parking
Lot owned by Radnor Township on S. Wayne Avenue to improve stormwater management on
site, benefit downstream residents, and improve a surface lot in need of repair. Because this
project site takes place in the drainage area of this feasibility study, an earmarked project can
be addresses efficiently as part of an overall approach to addressing stormwater management
issues in this area. The refinement of concept opportunities in previous tasks that include this
site area will allow Meliora Design to produce a buildable project from this feasibility study as it
has already been identified to have a high priority, but not necessarily a quantifiable benefit.

Tangible Work Products:

e Construction Documents

o Existing Conditions
Erosion and Sediment Control Plans
Site Plan
Grading Plan
Stormwater Plan
Lighting Plan
o Landscape Plan

e Construction Specifications

O O O O O
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o Necessary Permit submissions
e Two (2)Board of Commissioner Presentations
e Two (2) Meetings with Township Staff

Public Communication

Throughout the first 5 tasks, Meliora Design has allotted time for meetings with Township Staff,
SWMAC, residents, and Board of Commissioners. We break out the total number of meetings
in this task for clarity. Separate meetings were provided as part of the South Wayne Parking Lot
documentation task. A summary of the meeting totals our scope assumes is below:

Township Staff — 4 meetings

SWMAC -2 meetings

Community Meetings with residents — 10
Board of Commissioner meetings — 2

All work products will be provided in hard copy and digital format.

We look forward to supporting Radnor Township in this complex work effort and appreciate the
opportunity to complete this project. If you have any questions or concerns, we can be reached
at 610-933-0123, or MicheleA@Melioradesign.com and MarcH@Melioradesign.com.

Sincerely yours,

1L -/ /4 /) ,
# ("*“—(‘"-’/\\\‘-M_ / Z"’L’(—"l:»—‘—ﬁ//.‘éf/jff-‘«.--c’gc“?“ﬁtw\_.u» """ =
Michele C. Adams, PE, LEED AP Marc B. Henderson, PE
Principal Project Manager
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Midland Avenue Flood Reduction Options
Meliora Detailed Fee Estimate

Prepared for Radnor Township

July 10, 2018

Meliora Design - Fee Estimate - Summary

Review Existing Information Total 100 S 11,180 $ 450 $ 11,630

Land Use and Runoff Volume by Sub-area Total 100 S 11,740 S 470 S 12,210

R R R TR T

Desktop Analysis Total 184 S 21,320 § 860 S 22,180

R D e e I T T T B R T

Field Investigation Total 116 S 13,260 S 540 S 13,800

Refined Concept Opportunities and Costs Total 272 S 33,600 $ 1,350 $ 34,950

Public Communication Total 214 S 30,070 $ 1,210 §$ 31,280

Construction Documents Total 388 S 47,700 §$ 1,910 § 49,610
Survey for Cross-sections and constraints $ 15,000 $ 15,000
Subconsultants Subtotal S 15000 S 15,000

Totals 1374 $ 168870 $ 21,790 $ 190,660



Midland Avenue Flood Reduction Options
Meliora Detalled Fee Estimate

Prepared for Radnor Township

July 10, 2018

Mellora Design - Fee Estimate - Dér?ller{ s

senlor Land: Water Water
Title Principal Engineer Architect Technical Alde Techniclan Total Total Fee
Designer Deslgner Hours
_ BllingRate ~ — $19500 $135.00  $10500  $9500  $95.00 _ $10
{4 Reliew Existing infotma 3 EORELE RN R SR : i 5 i
o [$ -
Review previous CH2 model and previous studles 4 8 12 |$ 1,860
Request and compile One Call utility information into GIS 24 24 |$ 2,280
Update GIS parcel data regarding ownership 16 16 |$ 1,520
o |3 -
Clarify and confirm Radnor utility upgrade needs and plans 2 2 s |8 5,520
(township meeting)
o |$ -
Revlew Existing Information Hours 4 32 0 64 0 0 0 ‘100 |
Review Existing Information Total $ 780 $ 4,320 $ - $ 6,080 $ - $ - $ - $ 11,180
% £ B e 5 - 5 —— oI .
Define Sub- Areas, generate maps and land use data 8 16 24 |$ 2,600
Re-apply CH2 madel to generate runoff volumes and sources 4 2 40 68 |8 7,820
by sub-area and land use
Narrative summary of runoff volumes and sources 4 4 8 $ 1,320
o |s -
Land Use and Runoff Volume by Sub-area Hours 8 36 0 56 0 1] 0 100 :
Land Use and Runoff Volume by Sub-area Total $ 1,560 $ 4,860 $ - $ 5320 $ - $ - $ - S 11,740
{787 Desktop Analysis LETReES S TS £ 2 %R 5 S| BT
0o |35 e
Analysis of opportunities and constraints 8 80 80 16 184 |$ 21,320
Middle School SW System, storm sewer capacity, South 0 s N
Wayne Parking Lot capacity, etc.

\eighborhood street by /storage opportunities In general 0 $ -
Potential Floodplain capacity 0 $ -
On-lot reduction opportunities 0 $ -
Localized controlled flooding opportunities (1] $ -
Gl opportunities ] $ -

o |s -
Mtg with Township 0o | -
Mitg with SWMAC o |3 3
Mtg with Community and resldents (4) 0 $ -
BOC Mtg 0 $ &
o |$ &
Desktop Analysls Hours 8 80 0 80 o [} 16 184 4
Desktop Analysis Total $ 1,560 $ 10,800 $ - $ 7,600 $ - $ - $ 1,360 $ 21,320
| 4" Field Investigation % 8 g R 3 B8
[ Y -
Assume 2 days field work plus 1 day follow-up 8 36 36 36 116 | $ 13,260
Survey allowance for cross-sections 0 $ =
GPS documentation of conditions o s -
o |3 -
Mtg with Township [V I} -
o |3 -
Field Investigation Hours 8 36 0 36 36 0 0 116 | ]
Fleld Investigation Total $ 1,560 $ 4,860 $ - $ 3,420 $ 3,420 § - $ - $ 13,260
[ 57" Refined Concept Opportunities and Costs 3 T e z 4
[} -
Concept recommendations, benefits, and construction cost 2 80 40 20 24 |$ 27,280
estimate
Middle School SW System, storm sewer capacity, South . s }
Wayne Parking Lot capacity, etc,
Nelghborhood street bypass/storage opportunities in general 0 $ -
Potentlal Floodplain capacity o |s -
On-lot reduction opportunities o |3 -
Locallzed controlled flooding opportunities 0 $ -
Gl opportunities [} S -
Impl ion Rec dations with Phasing 8 24 16 a8 |$ 6,320
0 $ -
Mtg with Township 0o |$ -
Mtg with SWMAC [ -
Mtg with Community and residents (6) 4] S -
BOCMtg 0 $ -
0 |$ -
Refined Concept Opportunities and Costs Hours 32 104 40 96 0 0 0 272
Refined Concept Opportunities and Costs Total $ 6,240 $ 14,040 $ 4,200 $ 9,120 $ - $ - $ - $ 33,600
e e P D s S R S TR 7
$
Mtg with Township (4) 24 32 $
Mtg with SWMAC (2) 8 8 $
Mtg with Community and residents (10) 20 40 50 20 130 | $
BOC Mtg (2) 6 6 12 |
[ ®
Includes preparation of material for meetings 0 $ -
[ =
Public Communication Hours 58 86 50 20 [] ] 1] 214
Publlc Communication Total $ 11,310 § 11,610 §$ 5250 $ 1,900 $ - $ - $ - $ 30,070




Midiand Avenue Flood Reduction Options
Mellara Detalled Fee Estimate

Prepared for Radnor Township

July 10, 2018

Wielisra Baiigh : Fos Estimate . Bt
Title

Billing Rate

Principal

$195.00

Senior
Englneer

$135.00

Landscape
Architect

$105.00

Water
Resources
Designer
$95.00

Water cad
Resources  Technlcal Alde
Technlclan
Designer
$95,00 $100.00 $85.00

Total Fee

South Wayne Parking Bid Documents including Existing

Conditlons, &S Plan, Site Plan, Grading, Stormwater, Lighting, 16 160 60 120 356 | $ 42,420
Landscape Plan
Specifications [ -
Permit Submissions [I -
o1 -
BoC Presentations (2) 8 8 16 | $ 2,640
0 15 -
Twp Meetings (2) 8 8 6 | s 2,640
0 S .
Construction Documents Hours 32 176 60 120 0 o 0 388 : :
Construction Documents Total 3 6,240 5 23,760 § 6,300 $ 11,400 $ - $ - $ - S 47,700
Project Hours Total 150 550 150 472 6 ] 16 1,374 B
Project Labior Total $ 29250 § 74,250 § 15750 $ 44,840 5 3,420 $ - $ 1,360 il ¢ 168,870

Expense Estimated at

4%

of fee (includes mileage, printing, etc.)

$ 6,730

Survey far Cross-sectiol $ 15,000
N/A $ -
N/A -

b ¥ i 1 $ 15,000

Total Fea $ 190,660
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FsronsELTy couGToR 1O EEVER e CTITES OF TAM ASSOCKTES. N0
STANDARD. LEGEND D ok TGN To YN AL oF B 1o D PSS A, AT, s N
ST RRCUEET WORk, SC0SE HROR 1o TE RATATORL OF CORTRUCTION. AT A CHSTRETON/PRORLT ST Sk RELEVE TN COMTRGTOR OF 15
ST T COMRACTON, T38) A CONILCT WM THE GRAVERS. WD O, DTS 40 RESPOMSSLITES DEtzon, T Kt L 1o,
o s RESPONEEATEY To. NOTEY e TOAT] SoGRESs OF SRR Pon DR, SIPDTDIDGS R, CODDWTIG TE VoK
HORTH AzRo N o DI IR O e ST DF COMTRCTON MALKEY DE S e PRLCAITING REGURED BY v REBOLAION AEIES. ThH
(] ks fe e ASSOCATES P WVE AUTHDANTY TO_EXERCISE. CONTROL. R,
SEOPE O WORX 45 DEFMIED ORANDICS, SPEDICATRS, WD s oA 1D XERase
[BROPOSED S DOCUDITS i AL COWPIEE NI LOCKL REGRATONS A0 i i Vi 0 HEALTH OR SPETY PROCRALS OR PROCEDUSES, THE FETAATON, 10 DSIRE IE PR AW CONTATION SUTETY.
CONTRACTOR, SHALL BE SOLELY RESPONSALE FOR 403 SAE. SAPETY, THE.
2. ATVENTON AL CONTRACTORS: tOGATONS OF ALL EXSTING UTRITES SHOWN DIGEER OF REORD HERER 18 NOT RESPOKSIME FOR X0 ST SUETY S JROR To STARTG Aol DEMOLIION CONTRACTOR 1 RESPONSELE
e 1R 1S, BEDY REWED FOR SUCH PURPOSES, T ASSOOATES Sl YoR/To:
- , C O RN N o ot e R el i S BE HODUGFED (Y THE CONTRACTOR AVD SHALL BE WADE Ak ADOITONAL o ALL PERUTS 0 APPROVLS AT D SIE FOR
s o AT, U8 VoL B o SSOE NSTR T EONACTIAS FOURES OF MDA (ABUTY 1. B cores ERurs ROS m H
. o HABRBIC TNCE FURSOANT 15 REGRIEoNS OF T PMyOps ISOBAE fT MARER
32 TIE REDURED SOL EROSIH MD SEDMENT CONTROL WEASUALS
7T KRR ot A1 1 O e R TAT T 0 T ASSOCHTS SULL RN 40 CODIT 08 TAE OIS terPRTE DI, RSDURED S08. EROSION D SEDNENT, T
- - e uroR CoNTOUR YEoR 1D SR OF S BA N BB DAEE NORRR S AmeE SAO0LET ourh, SAPLES M O DA WHSCH THE CONTACION & 33 AL oty \TATES Mo SRS, pEleon B T s
PHASE, CALL THE PA OME GALL SYSTEM AT FELURED TD UmA T WY POk e PURPOSE OF CHELKNG
TR CONFDAEE HiT T DS LONCEFT o8 e $FORATON, oW R4S, WATER, ELIEITE, SOUTARY AD STORM SEWER, TELEPSOM
8002031776, SERL KO, ZISEAIT WAS PLACED TOR SUREY D [oR CORFDRAVEE Wmi TE ol EReery O NiE sshuAToN <A B S T o
NI - AR CONTOUR DISKN PURROSES OlaY. N FOASTRATON UERIS OR 7o iy Setaer Sl B oy o TBuieily oo
T R, o8 NP ONIE TS W KEASUAMAE EROUPTIESS, AT AL SUFHCIENT e O TIE APPUCILE VTR IOTPEATON SYSTE T LIGRTE AL H
VIRHEAD LTt R ey Area LS, FAVE BID 10 PLRAT ADEDUATE EVEW. REVDM OF A SPEEIFC {3 SHALL HOT e (NSERGROUND TS
o MWHEVIMMLHN&W BOCATE THAT Tkl ASSOCIATES HAS REVEWED THE ENTRRE ASSEMBLY OF
CONTRIZTOR 1S, RECENED D A ASSOcTES S VeI e BiTme Aol 36 PROTELT AND sBiTAN W OPERATON, ALL ACTVE SYSTEMS AT 7
. [T— OTHER BOCOMBNTS &Y ALL OF THE PERMTTMG ATHON JHCH T TE K A COUPOITT. TEU ASSOc TS AL BT B s wor T2 N1 BED REMOVED DLRMND. DEUOLTTIN AETVITES.
4 A UNTERWS, PLANS, SPECTCATONS, AMD REPORTS REFERDICED ME 1D BROUGHT 10 THE ATTENTON OF Tl ARSOCWTES 94 WHTWG BY THE 35, FAMLUREE THEMSELVES WITH THE APPLICABLE UILTY SCRVCE
o I OF DETURBANCE BE CONSOERED PANT OF THE DESON DOCUMENTS. THE COERIL g e S S N b MRy ool o PROVDER REOURUDNTE L & RESPOBBLE FOR AL
RESPONSIE 70 REVEW AL DOCUENTS AND SHALL HaTFY e O AOR e COORDRATION REARDAKG LTKITY DEMOUTION b rELOCATON A5 || RICHARD A YOUNG
TE R WUEHATILY B MG IF A COSLETS OF DSCREPACIES HAVE BT BEDI RECEMED, (SONPED O NESORED. FOR PN COMTRAGTOR PE
X cousmwoon e . N— PROVEE THE OVER WRRTEN KOTPXATON THAT D EXISDIE
x x x d 2 sk e Ul A 01 (ROSON MO P e R O D St w
SONSTRUCTEN 8L B PEAFORAD N ALEOROULCE M SOMLOT ACCOTDUIGE W' URSOERON A0 UYL COURAAT
sy SR, WOORVER 1 LRt RETREE RGBT
35 COOROMATE MTH UTLITY COUPNAES. REGARONS WORKWG
- rcowos 6 STRUCTUAL DESGH CACULATINS A0 EOSTRUCTION DEALS OF PROPOSED 1, susvey bATA ST ol OR o4 WIS A5, ). Be REGORED 10
Pt soe RETANN WALL(S) SHUL BE SUSUTTED T0 A4D APPROVED 1 THE AROEE T WPACY OF THE AFFEETED. PARTES.
VURLEAITY PROR YO CONSTRICTON. 1% TOPDORAPHC fEAI SURVEY BY ASH
7. NSH AND INSTALL ALL TEMS AND COMPLETE ALL ASSGCNES mm!n ’WBE 2. ZD|7 A 5 LwATED T AT A %&smy u?mh’%l&ﬂ;‘g)
PROPOSED ¥ORK NOEATED ON WPUED W THE PROVELT FLUS /07 STRUCTURES 70 BE REWOVED S{ALL BE DONE N ACCORDANCE WTH
H ADONE THAT ASC NOT EXSTR ON THE PROLT ST MO THAT ARE 1.2, WMTWEMVDWI&MISTAMMBPS AL APPLCATLE LOCA. STATE, AMD FEDERAL DIVRORUENTAL
wnnms'" JOTED A TRURE O WOT B CONTRAZY (JeCY', “SY OESERVATIONS REFEENGED TO THE HGS CORS METWORX, STE RECULATIONS. ALL EORTAMAANTS SHALL BE RDAVED A DISPOSED
e e o . BRGNS 577 TSP SET A5 Seoan. S7E B BB T e RS ALl AT
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@ worcom ; el e REroi. SER e 0 PROSEITY Ly e P i T s i oo
rorny = VNS DRI CORSIL
s e CONTRAGTDR SHAL BE TAULIN MTH AND RESPOKSELE. £OR 4. THE CONTRACTOR SHNL PROVOE AL THE “EAKS AND VERIODS™
st pox Ayl ECTREATONS, WSO, FIT. REURED WY AL COBIOE 1.4, THS PLAW DOCS HOT SHOW ENVROIDITAL HAZARDS, OR el Yo PO Lo, ST, o st or |
MRS PROVEUETS
Lot . L e ST T e RRBEEAL SIS, Emo ST omien T REWAN ON
AR SERACES SCEDAND s 15 THE COORMOWTED SYSTEM UTLIED FOR THS PUN 6 TIE
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CONDITONS DITER Faou THAT SHOWN ON TIE PLA OR IF TNE ProPoSED TRESIMATER WETLANGA, WATERE OF NES COMVOHWEALT. AWo/0R FERUTS A DXPLESHE \EASUES
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GRADING NOTES i

25, YAESS SoFED BSONERE 1 T FLAIS O A LUK OF TECiSAL
I ST BN & KD 1638 MO ESHLSED bY DESOTATONS e e et AR Bt T v
e e DT Svaumss O3 ToRSOt 5 o
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27, REFER TO TME STE PLAN FOR ADDITINAL HOTES.
4 AL OIS FROU REKOUL DPOWINS SO AE BEOED FROM THE ST by o b1y

e SR RS R i
1. BACKPILLMG, TO THE SUBGHADE ELEVATON, SHALL BE DONE (N LAYERS OF H
. aemveen e, e ST / Bezop e GBS T DT ) M R, Ay e Sk 3 kY
p i e AL S R g P Ay MECHAECAL TAUPER 0 & itiha)e
NOTRED N WRTNG OF ANY CONFUETS. -39 WITH SUTARE BACKIILL MATERWL. BACKRLLING Ok TAMPING
b SR TR A A St iy e s
A Lt AL DETSITE LA ANO/OR, RORROW % THE LL WTRIL SHALL CONTAN THE PROPER MXSTRE COHTENT TO
Ix: A T B e R, ™ S, o W WL
IR Phon o e BT U8R Ry, e e
7. EXSTAG IRETS AND STORU SEMER SHOWN TO BE FILLED W/DEBRIS A
TO PERWT PROPER COMPACTION, ALL WORK ON
g'mmmnmmwww;ssmx:amm 0TIV PROFER COMPAZTON, ML WORX o PORTC 3
a v BE ADDED UMTR. THE PREVIOUS LAYER HAS ATTABED THE REDUAED PIRCENT ¢
P et M S TR O W8 e 1
B L e M ot S LM iy 3 SIISE B AL 6 WTRL cONUNIE 10 DETRS, Ofce
FROR 6 TIRDER ConGTOCTON KEMTES M T ARER OF DD Bulr,  ATIER (AR UATERAL G AGE RS O STOUES WY & GAMETE : ) RIGHARD A YOUNG|
B AL DESDS ZHG ) BERG FIACED. 4 ADOITION, KFIL MATERIAL SHALL NOT CONTAN B FE
1, gesous o covmCTR TR - R et R S W S T SO e
POOSYLYAA AT 287, LOCATION OF EXISTING. AN i THEX MATERUL wHCH 1N THE OFasod
AT e o i Banos SR, UL
HAYE BEXN DEVELDPED FROM (NFORMATION MADE AVALABLE.
P o, RS e FAcaES Cosior
BTGl O R B T8 Vot e G o Lo
b R et 2 STARE 08 WOk, UTLEE T
BLCAUTER 15 i Woak ' Ao 10 S5 DO B JEEORBMRT
e i ¥ o
oy S it B R
PENNSYLVANWK ACT 34 VNU."‘EM’MM SHALL CONTACT THE

PEIDISYLVANA DHE CALL SYSTEM AT 1-800-242-1776, AT LEAST 3 bWrs
PROR 70 EXCAVATION.

10, AL WORX SilL BE 0N, B ACCORDANCE T TIE APPLOARE FEDERAL
STATE AND LOC. CODES, AND AL REAAATIONS
TOUL SIULTY o HEALTR AT OF 1870, ALL WORK BIALL BE ONE
B ACCORDACE WITH PROVECT SPECFLATIONS NCLIRIN CURRI

STQRARDS AND REQUAEMEMTS.
COUmICT Wi THESE DANNGS, HOTEY TIE COSTIUCTON IAKGER TOR
BIRECTON PROR T0 PROCEEDAE WTH WO

91, CONRALIONS SHALL FAVE M. REQURED SUBWITIAL APPROVALS PROR TO
BECINEHG ORK OR ORDERSIS WATERWLS.

2. CONTRACTORS ShLL YERDY ALl GLENSOUS. DNERTS, ELEV
ERSTOES CONNTONS, 0N 10, PROCELDAIE Wt T, WORK. YARATISHS
DRAVBIOS AND ACTIS. FIELD CONDTIONS SFALL BE BROUGHT To

THE AR OF T ENGAEER Alb RESOCSED PROR T PROCEEDI W

prsnares
T TS EN B
STUTEoF PA DB s o ih_AM

3 CONTRAZTOR SHALL B RESPONSELE FI? SUETY, PROCEDURYS, MENG M
UETHODS, SSOUDNCNG, AND COORDMTON.

34, AL VORX SHALL BE PERFORUED §Y QUALIFED, EXPERENCED PERSONMEL.

CONTRAZION SHALL NOTFY THE DWIER OF PREIXSTRG CONDIIONS OF

DETERIRATION 13 AREAS. OF WORX THAT AAE UHCOVERED OR DXPOSED

DRI THE WORK,

36, PED CHAUORS REGUSE PRI ENGMEDSNG REVEW AND WATTDY
CONFRWATION.

7. CONTRICTOR SHALL BE RESPONSELE FOR REPAR 10 ANY SDERALKS, Lumd,
TR, PGS, b O1iER UPROEUENTS DETUASED 08 DAWGED Y
AETMTIIES PROPOSED MEREDA.

B, COMIRACTOR SMATL PROVIDE PROPER TEUPORAYY BRACING AN SHORNO OF
AL CONSTRUGTION TO REUAM OR DEMOUTION WORK N PROGRESS.

15, EONTRACTOR SHALL PADADS LATOLT, LINE ME) GAADE UIRESS GRemrss

0. DOTRACTUR Sl MOTEY T OwER OF A DRCRERMES

Wi Y
DRAWSCS, SPECEICATIONS, COOES DR STANOARDS FDR CORREETWE ACTION
PRON TO SUAT OF WORK.
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mmnrm D PROCRESS L GRADEMT.

FACE POOTS {CADSSRGS) WITH BXSTRG
PR UTITES SHLL B RELD. CENFRD 57 TEET T
PRIDR TO CONMENCEMENT OF CONSTRUCTION.

SETUE AD LOCATE VEXTEALY AND HORGOTALY AL ACTHE
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2

e
DicOU) FROU THE CONSTRUCTION
wvmssk:m;\nwmoammmmas

TAED W D T, S G LAY AT couniict
NTH. APPROVAL OF THE CHANGE GROER 16
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3. A CONLCT ARSES, NG TV NSTALATON OF A0 PART O T
o DuGeEy & Th B MOTVED WREDATEY N
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5 AL WILE WD BAET SRS SHUL BE WOE OF PROTIST
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S Cone o S AL
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CONSTRUCTION SEQUENCE

At AT pemmasce 20 scomues w e

gl by et e T

SVADCBIWMTDI CLEARNG AND GRUSEING SHALL BE LWHTED ORLY O THOSE ¥
RS DS BB ES

AT LDAST SEVDI [7) DATS PRIOR TO STAXTRG ANY EARTH DETURRANCE ACTVATIES,

TEUPORARY” STABLZATION OF ALL DSTUREED AREAS. N

¥, DURNG CONSTRUCTON, SEDIENT Forr & S Lot e s
DiREATED, Sk DSy HCAEER On SR URvATaN LT Sl B MDA
COMIETED L THE ETcion SLL BE RISPOISELE FOR LG
SUPFLEMBAARY BUFS, VB § HOT OPKTED ON THE FLM, TO CORRECT SUCH

1. KSULL ROCK CONSTRUCTION ENTRANCES, DOWNSLORE SLT FENCE, AND BAXT
PROTECTION, ESTAELEN COMCRETE WASHOUT AREA.

2. UNSTE A DISTURBOCE N THE BISKCATED AEA TO PREVENT DAUAGE T0

DXETIHG UNDERGROUND DETENTIN FACRITY AND BASIN SDAS Y LAATHO
STOCKPLME AND VERCLE TRATTE,

3 PROVIE SANDBAG DAM AND BYPASS PLWP AS WIDICATED IF NEEDED,

4. DICAVATE DS OF EXSTHG 48" CuP DEYENTION FACLIY, PROVOE DEWATERING AS
FEEESSARY WITH DISCHARGE THROKGH A FRIER BAG,

5. REMOVE SEDAENT FROW DOSTMG 4B® CUP PRES. MUSFDLD, A2 DUTET
STRUCTURE. REUOVE 43" Clip FREVIOUSLY REPAKID ALONG NTH ANY CONCRETE

BJCHARD AYOUNG

K. REPUCE 124 LF OF PERDRATED 48" CUP, ISTMLL NEW ACCESS MASHOLES, 48"
PERDRATED CP WAFOLD AHD ELICH.

7, RESTORE EXSTIG GAADE ASD STABRE THS AREA. DYSTALL TEPORARY EROSON
CONTROL. BUONXETS O WTERWAL/DATERNAL SLOPES DREATER THAN i1,

B, EXCAVATE AREA DR HYDRODTNAV SEPARATORS ASD REMOYE EXSTIG STORM

0.RESTORE. EXSTHG GRADE AND STABLDE THS AREA MISTALL TEMPORARY EROSON
‘CONTROL BLAAKETS ON WIERNAL/IXTERRAL SL0PES DREATER THAN 3:

11.CRADE ACCESS DANEWAY AND PROPOSED GRADES.

12.5TABLZE AL REWUNSNG SISTURBED MIEAS ACCORDING YO THE PLAN, MSTALL
TRPORARY EROSKR CONTROL BLANETS 0N NTERNAL/EXTEIAL SLOPES. GREATER

ILUPON STABLZATON OF ALL DISTURBED AREAS, CONTAZT THE. COMTIGNO
COMSENVATION DSTRSCT PRIOR TD REUOYWO ANY KEDAIENT CONTROL DEVECES OR
FACLITES. TEMPOAARY SEDAENT CONTROL DIVICES TAY BE REUOVED OIY AFTER
EERANDIT SUBLIATON OF UM MFOINE T0X PEROUIA VEBEIATHE Eovon
WH A DENSITY CAPABKE OF RESSTAG ACELERA) I0H AN SEDRHTATION
HAS BIEM ACHEVED AGROSS. UPSLOPE ARY

14,M1H AUTHORZATION FROU THE COMSERVATON DSTRIT, AVD WITH ALL TRUTARY
SHBLIZD, RO/ TEPOMRY £hs TACINS AMSDMIEY SHSLZHG

T
S oF FAIE TR N Ble_ A

WAEDWILY AFTER TARTH DSTURBUACE AUTNTEES CEASE, THE OPOWTOR SHAL
UG HON--CERUBMATI

FoR

90% PROGRESS PLANS
SOIL EROSION AND SEDIMENT CONTROL

Ha
HOX-YEBEIATNE COVER NITH A DENSTTY SUFTICENT TO RESST ACCELIRATED SURSACE

FACE. omER
MNVBENTS.

PLAN

ATER FRUL SAE STABLIZATION |6 BEEN ACHEVED, TEUPORARY EROSION AND
SEOAONT BUPS KT BE ROVOVED, 'AREAS DISTURGED DURINO REUOVA, OF THE
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LA s, Teiowe it b Cusa 1s YL e cns 4 Thls 28 BEDATIY 4TEL e AT et v o s or v RESCONSIBILIIES FOR_Fill, MATERIALS MAINTENANCE_OF EROSION CONTROL FACILITIES i
HAL B oOnE KGVED TS PLUL A COPY APROVED  PROKET, TN OPCRATOR SHALL STABLILE THSE AREAS ACTHITES.
DRANBICS (STAUPER. SXNED AND DATED BY THE RIVEWMO AGOWCY) MUST BE AVALARLE AT DURMG KON -GERUPATSG PERIDOS, WLCH OR OTHER PROTECTIE BLANKETNG SHALL BE . THE DPERATOR WUIST USE ENVRORUENTAL DUE DHIGENCE 1O ENSURE DI DPOUSOR SULL BE RESPONSRE MO R CoNSTRITIOH,

THE PRORLT SNE AT ALL TWES. THE REVEWMG AGENCY SHALL BE°NOTFIED DF ANY APPUED AT THE RECOMUEMOED RATES AND WETHOOS. DISTURBED AREAS WHICH ARE NOT AT THAT ANY NECESSARY PLL MATERUL ASSOCWTED WITH THE PROVELT mmwwmo‘uwmwm"mmmm B

CHANGES T THE APPROVED BLAN PRIOR 10 IUPLEMENTATION OF THOSE CHANGES, THE FIESHED GRADE AWD WHCH WEL BE RE-DISTURSED WiTHSt 1 YEAR SHALL BE SEEDED AND AS CLEA FPLL ALL PLL WATERWL MUST D€ LSED S RELATED DEUZ SIUDED WM THE PLWN HEREVIL THE CONTIUCTOR SHAL.

REVEWING AGENCY SIAY REDURE A WRITTDN SUBSTIAL OF THOSE CHANGES FOR REVIEW AWVD MULCHED WITR A OUCK GRONSK TEMPORAXY SEEDNG MOXTURE AND MULLW. DSTLRBED ACCORGMICE WITH PADEF'S POLICY "MAGEUENT OF FKA', BOCUMENT SCHEDILE AMD COWOUCT HS OPERATIONS TD WRMARZE FROSON DF S04S AND T0

R Y e el e i e i R o L VAABER 168-31820 195, & COPY OF TS POLIY & MARABLE DANE PREVENT SATBG AND JADOYIHG OF STREAUS, RNERS AND DRADMOE SYSTEMS.

L o YOR BULL BE STABLITED R ACCORDWICE MIH THE PERUMNENT STABLEZATON AT w67 PA OV, 3 ERmy e SEONBTA PINON GONIOL SPESASTE CoGrs:

LEAST SEVEM PROA TO STARYING ANY EARTH IRBANCE ACTMITEES, HCLUDBIG 9 g

£455 om0l e o s oy S e e sy VIS > o oo e e uE, I o, L T

SIS 0, JRUBERNG, TIE OUNER /R DPERATDR SHLL SR AL SOTIACTORS 27, peawuait STABLIZATON 15 DEFWED 45 & LENWUAL NORW, PERDIVAL 70 VECEIATHE . BEXL SOLD WTERAL The TERU PADEP SOUTHEAST REINAL OFFICE (484) 250-8070

ERG0% A0 SEDUDET LONTHOL FLAN, PAEPANER, THE LCLISES PROFESSOHAL COVER O UTHER PERWARENT NOW-VEGEIATIE COVER WITH & DENSHTY SUFFICENT 10 RESsT Rocx, STDIE, SREOm WD, USED e, o Bk, XK on

RESPOMIIBLE, FOR. CAMEAL STAGED OF Tt OF THE PCSM PLAN, ACCELERATED EROSON. CUY AMD FILL SLOPES SHALL BE CAPAGLE OF RESISTDI FAILURE OUE = FROU CORSTRUCTION AND DEUOLION ACTMIES THAT 3. AL EROSKH MD SEMENIATON POLLUTON CONTR. MEASURES WUST RERAR 1

AHO A REPRESENTATNE OF THE DELAWME CORNTY CONMSDIVATON DISTRCY TO AN ON-STE YO SUNPAL, SIOHG, OR UOTHER UCVEMINTS. O T, JATE A0, 1 SIECOGNILANE, A5 SUcH JOE ToAu FLACE L THE STE & STARLZED, REAADLESS ¥ CORSTRUGTION 5 TRORG PLACE

0 A SEPREENIINE O ‘NOLLDE AT PCED D4 OR ON TE WATERS OF e ey

28 hosow A SN CONTROLS BE CONSTRUCTED, STABLIZED, AND R e D L,
S AT LOST DS (3) Bivs ok TO TIE SURT OF ANt EART TUTCE ACTHITES, R FUNCTONAL BETORE CRERAL ST m‘“""’"‘“‘““’m’m“ BEEN PROCESSED FOR RE-USE). T s I o o P A T
Al T AT OF, AN A DeTIrCE TS, THBEE CoNTRGLS. — ExOSON 'S SLL TEAN FUMETRIAL A8 FOEH T 15T B PR LT, kTS AT SIS BFETTORS OF
S, e :mmvwmwmmmmv R T T3 e AR PRI SHBIED Ot NEL N, M REOACED A CLEA FRL AFFECTED BY A SPLL OR RELEASE OF A AEG: D B A A RaY DAKT D, DH A
R e B s s Jme B AR P ArRorD BY D LoCA. CORSRATON DSTC DX N LA SR TR SLA TR 8 RORTE O ANIITD, DAY BiGeL WL paoomE U8 KU UaTDiics wor. eilnen
. o s e s, o i sczomue i scpupcs 7. VRO COUEDO OF L AT DSTAmAES TS 0 PRI s of AT Saes s Gt 16 b Bl b 12 e e B
D ON THE PUAN, ORAWEES. DOVATION FiOM THAT SEQUERCE MY BE ASPACVED 3t AL DETUREED AREAS, THE OHNER AVD/OR OPZRATOR SHALL CONTACT THE 100K FEDULATED SUSSTANCES THAT ARE BELDM THE: RESDONIWL LTS 3¢ SRS, L TD bl 4, EXSECTED. REAACOIDN CONTROLS O LOGTEATRNS oF
WRIHG FROU THE LDCAL CONSERVATION DISTRCT OR BY THE DEPARTWDNT FROR TO CONSERVATIN DISTWICT FOR A% ICONERSON OF THE fas TARLES FP-14 KD FP-18 TOUND M PADE'S “AnGRIDR oF BISTALLED Wal B REDUED.
RPLBUENTATON. BUPS. TEUPORARY CONTIOLS SkY B2 REWGED SHLY UPON APPROVAL OF THE DELAWARE g

. v By OIS 5 gmuon Mo Mmou dus sUuL € osese or M Uussc ks
3 FHEMEWBEMMBED.MMWEDFNMWM ERSON PLACE AFFECTED o H
THEES, VEGELATOH, OKITS, AHD UTHER ORSECTORALE WA 30. AFTER AMAL SITE STABLIZATON HAS BEEN ACHEVED, TEUPORARY EROSON AND - 5 e D BmEACE M b o WEy SHaRsED, o8 FALED W TIPSoK, STECKPLES: H

SEDUENTATON CONTROLS ST BE ADMOVED DR CONVERTED TO PERUNENT POST ulm:cwmmAmmmsmMEmmmzmm“

. e, caveeoic, p ToPsow sTapru st se LN 1o Thost s pescree  CONSTRUCTON STDRUANTER LAWCHIDIT P IACAS DSTURBED, BUTHE ROV 0 TSNS O D ML, TSt TS QLY T MARAL 15 S SEEDCD MEIS TWAT MASH DUT WUST SE LD WD CRADED A5 seCesu. mR
GG S G CormImCnOl SEUDIEL. ComnaL ST CLeAw, S 1 RO e ne CoMTRals Sl SUaLED KusDary. G T G GLENI TAL. FORU FP-001 WIST BE RETABED BY THE OMER OF THE m‘m%%wmmﬁmnmﬁmw ¢
oy eyl e A S T TR SRR 1 N G L RS TS SIRG TR SRR

z A
pescas 1. Fantee 10 coR . 7. 0 THE SVENT GUNERS OF THE PROPENTY O THE OFERATON TALS Y0 PROPERLY
. 1 0 s, comenn s 1 g o o e s e o SSES,T SONEERY PO, ST SO A o8 PAUE D MEDT . SHRGGIA DU DLEEGE MESIADS TR, e, WIRIR S SR IR RIS RS I | RICHARD AVOUNG
SHOWN ON THE PLAN_UAPS. THESE AREAS LAIST BE CLEARLY BAIEDATE COMELTVE ACTIONS 0 RESOLVE FALLAES DF SEDMENT CONTROL TACLITIES WAY BASE SEARCHES, REVEW OF PROPERTY OWNERSHP, REVEW OF PROPERTY it B R e € = =
AWARKED AND FENCED OFF REFORE CLEARING AND GRUBEBING OPERATONS QIG8l. RESIAT By ADURSSTRATIVE, CML AND/DR PEHALT BEMG BEWTUTED BY THE USE 12STORY, SUDORN APS, ENVROHMENTAL OLESTIONNARES, oK OF THE ol
PETIINGA DOWRTY Serwien phree R oo s

0. ToPSOL REDUATD FOR TIE ESTABUSHUENT Of VEGCIATON SHALL BE STOCKPHED AT THE Y SRR AN o PV HERS STRAS LAY FROMES FOR U or scrent. W RSt I o eI L BELAARE
LOCATION(S) SHONN ON THE PLAN W THE NECESSARY TO £ PSH TO $10.000 PR DAY i CVR. FENALTES, UP TO $10,000 N SUMKARY C; Coli RN T U D e oS SASE
B L ot 0 e 0 071 fii H Licon cHLA, FATE 18 D WA * paou mmo w4 e, e o o s arss i e e
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EGaEch S BE EOAETED BoRens LT ASqEes e DOLMARE COATY SPLL OR REEASE OF A NEGOUTED SUBSTAIGE, ¥ THE FAL WY HiYE DERED REASOMARLY WECESSARY AMD WARAMTED,
AEDATELY UPON DXRCOVERNO UNFORESEEN CHCIASTANGES POSHG THE POTENTAL FOR CONSERVATION DISTRICT SHALL BE BIMEDITELY WADE AMARE OF THE SHBKHOLE DISCOVERT, ‘BEDI ATPECTED BY A SPLL OR RELEASE OF A -
ACCRIAEY EroSON A40/0k SEDAIET SOLLLTOR, e OPEMTOR. s i { ST 9 TESTED T DETERME F N OUMEES K iy 5 WO ST, STORES
TR et FRACTIES 10 LBzt T OO TR EROSION I THE OPOUTIA SHAL ASSIME TIAT THE APMOHED EROSIOH A0 SEDSIENY CONTRGL PLAN TESTHo SHOULD 3 PEIFORVED B ACCORDANE Wi APPDIK A OF R Tl & TUEKED DT THE SO s ST B Sk
msww:w‘"»&ﬂ»mmmmsnmmmn»n/onmsmm & PROPERLY AND COMPLETELY RAPLEMENTED, PADEP'S POUCY “MANAGEMINT OF FLL”, OFF BIYDAE T £ND OF THE DAY UTILIZNG [
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MANAGEMENT RECULATIONS AT 28 PA, COOE 2809 EY SEQ. 2781 ET SED, AND RESOURCES, ARMCLE 8, WATER RESOURCES, CHAPTER 102, EROSION COMTROL. CHAPTERS 287 NESENAL RASTE WANACEMENT OR 271 WAMCPAL WASTE " "
873 71550, 90 Bl mg WTERALS o8 WASTES OR Ui Glionis IWTERMLS ShAL o NAHAGEENT, WHCHIVER & APPLCABLE. EPLACED. WMEDITELY WITH ROCK FLTER OURETS.
M DSCHMIGER AT THES SITE. A5, STRAN WULCH SHALL BE APPLIED B4 LONG STRANDS, HOT CHOPPED OR FMELY BROXEN. m B S Y R oen ILIADNSMWNWLM.NMMYWS%MVEMMM

11, AL OFF-SITE WASTE AMD BORROW AREAS WRSST WAYE AN EAS PUN AFPROVED BY THE 6, THE OPCRATIR / PERWTTEE SHALL BE RESPONST proPER PURPOSE A0 A5 REQURED TO AEDUCE SUPPONG, EROSDN OR EXCESS ST ORI B . EAESSS JAVTRAS S B Vikat, T
il g ) S 5 iy FETn ) ST SRS, (hUre) N RARED TS SanmiTOR. TR DTN IR TS S e S R SPRLAGE. TRk
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R et T g mmmmzmmmmmwuorn:nwsmnwn: Z i Z o
z TR M Rinor . BRLARIRE COUTY CONSERIATION DETHCT. 5§ SrEEnOTON M0 DS TOR MICKTLSG Mo COUPICTIN REUEDITS M HEEER
ACTION, 44D, BIENPLL WTDRALS REURED) FOR LMLITY
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MELIORA DESIGN

Civil, Water Resources, and Structural Engineering Meliora (mel/ee/or/ah): Latin for “always better”

April 16, 2018

Mr. Stephen F. Norcini
Township Engineer
Radnor Township

301 lven Avenue
Wayne, PA 19087

RE: North Wayne Basin — Stormwater Analysis and Green Infrastructure Design Documentation
Dear Mr. Norcini:

Meliora Design is pleased to submit this proposal to provide Professional Design and Consulting Services for the
North Wayne Basin Stormwater Analysis and Green Infrastructure Design Documentation. This work effort will
identify and evaluate five (5) viable Green Infrastructure projects in the North Wayne Basin drainage area, and
develop these designs to a Design Development, or pre-Construction document level.

Project Understanding and Work Tasks

Previous work efforts by CH2 provided a high level hydrologic analysis of the flooding conditions downstream of the
North Wayne Basin, and evaluated several scenarios for stormwater management options. This effort will focus on
identifying and developing viable, effective, and constructible Green Infrastructure (Gl) solutions upstream of the
North Wayne Basin. We will provide a detailed analysis of the volume, flow rate, and pollutant reduction benefits of
these Gl measures within the drainage area to the North Wayne Basin. This study will not focus on demonstrating
flood reductions through models but instead the use of Gl practices to provide a downstream reduction in
stormwater runoff volume. Upon Township approval, five Green Infrastructure projects will be documented to a
“Design Development” level including the following tasks:

1. Brief review of CH2 Analysis to understand previous works in the study area.

2. Compilation of Drainage Area Base Maps to include existing utilities based on Township information and PA
One Call documents, as well as right-of-way information, soils, etc.

3. Site Visits to evaluate opportunities and constraints, and to identify potential Gl locations, types, and sizes.

Quantification of stormwater benefits (volume reduction, flow rate reduction into basin, and Pollutant

Reduction benefit for PRP). Development of initial Concept Costs.

Meeting with Radnor Township to review the findings and recommendations.

Infiltration testing at up to five locations.

Design Documentation level plans for five Gl installations.

Meeting with Township to review documentation.

Two Public Meetings including powerpoint presentation for public documentation.

&

© 0N o »

If five feasible Gl projects cannot be identified, work will be billed on a Time and Materials not to exceed basis.

Tangible Work Products:
e Working base to include utilities, ROWs, soils, etc.
e Site evaluation Gl opportunities
e Quantified stormwater benefits (volume reduction, flow rate reduction into basin, and Pollutant Reduction
benefits) for PRP for each Gl project.

259 Morgan Street, Phoenixville, PA 19460 | T:610.933.0123 F: 610.933.0188 | www.melioradesign.com



Mr. Stephen F. Norcini 2 April 16, 2018

e Two (2) Township meetings
°* Design Documentation level plans for five (5) Gl projects, suitable for survey confirmation and Construction
Documentation (not in this scope).

All work products will be provided in hard copy and digital format.

We appreciate the opportunity to undertake this effort. If you have any questions or concerns, we can be reached at
610-933-0123, or MicheleA@Melioradesign.com and MarcH@Melioradesign.com.

Sincerely yours,

/‘?"//2/' i ‘./',,‘.": //? 'v..»‘l
‘v-'/" (.___(—/ (\N\ S // [/1’/(-/2;——(/ f/ E”“""££“"’J~b1./ ——
Michele C. Adams, PE, LEED AP Marc B. Henderson, PE
Principal Project Manager

259 Morgan Street, Phoenixville, PA 19460 | T:610.933.0123 F:610.933.0188 | www.melioradesign.com



Radnor Township North Wayne Green Infrastructure Feasibility and Design
Meliora Detailed Fee Estimate

Prepared for Steve Norcini

April 16, 2018

FMeIiora Design - Fee Estimate - Detailed

Senior Iyatar
Title Principal Resources | Total
Engineer Total Fee
Engineer Hours
__ GilimgRate $195.00  $13500  $95.00 .
{ 1 Green Infrastructure Feasibility Analysis and Design % |
0 |$ -
Brief review of previous study within proposed area 2 4 4 10 |$ 1,310
Compila |‘on of base map to include existing utilities (One Call) 4 16 20 |3 2,060
and conditions
seate | . ints: Identi
Site VIS‘ItS to eva x.Jate opportunmeAs and constraints; Identify 16 16 3 | 3,680
potential Gl locations, types, and sizes.
Quantification of stormwater volume reduction, peak rate
r tion fi sub-water: d tan i
Aeducf rom waf fa shed, an p‘0|‘|(:| ant reduction for 4 16 32 52 |s 5,980
identified Gl opportunities. Develop initial Concept cost
estimate for construction.
Two (2) Meetings with Township to review opportunities and
constraints, and proposed Gl locations, sizes, construction 4 8 4 16 |$ 2,240
costs, and recommendations.
Coordination of Infiltration Testing Five (5) locations 8 8 S 760
Design Documentation of five (5) Gl installations. 8 40 120 168 |$ 18,360
Public Meetings (2) 4 8 12 |$ 1,860
0 S -
0 $ -
Green Infrastructure Feasibility Analysis and Design Hours 22 96 200 318
Green Infrastructure Feasibility Analysis and Design Total $ 4,290 $ 12,960 $ 19,000 $ 36,250
Project Hours Total 22 96 200 318
Project Labor Total $ 4290 $ 12,960 $ 19,000 $ 36,250
Refmbursables R SR 3 : 7
Expense Estimated at 2% of fee (includes mileage, printing, etc.) $ 730
R R R T R T
Geotechnical Investigation $ 12,000
Subconsultants Subtotal $ 12,000
Total Fee $ 48,980




