Downstream Analysis — Wrong Method completed by Applicant

Table of Contents

Summary of RIDEM request for DiPrete to perform a Downstream
Analysis

RIDEM review by Engineer dated 1/04/2016 requesting downstream
analysis |

RIDEM review by Engineer dated 12/12/2017 requesting downstream
analysis

DiPrete's response to RIDEM review by the Engineer dated 01/23/2018,
requesting downstream analysis

RIDEM review by Engineer dated 3/12/2018 (missing from RIDEM
Wetland File) requesting downstream analysis

DiPrete's response to RIDEM review by the Engineer dated 04/10/2018,
requesting downstream analysis

RIDEM review by Engineer dated 7/12/2022 requesting downstream
analysis

DiPrete's response to RIDEM review by the Engineer dated 1/04/2023,
requesting downstream analysis

Reach analysis using HydoCAD for downstream analysis

RIDEM review by Engineer dated 06/30/2023 accepted DiPrete’s
analysis

Graphic representative of Uniform and Non-Uniform Flow

Section of HydroCAD Stormwater Modeling System Manual indicating
that the HydroCAD is not to be used for determining constant river flow
and flood elevations

Comment on DiPrete HydroCADreach model results



L Suotgipuos Obuipooy
LO 20DULDLD UmoOUy

02) wajgoed v Lursrnvo
PDILID LD SUOLILDUOD
OULISITE UYL
Ss709004d 4gf posinbos sz
SLSRIDUD ULDILISUMOP |
SISAJOUE UDILISUMO[ 9SS

‘sisAjeue uie)d pooy} Jo) pasn 9Q 0110U
SI1l1eys seieis QyQolpAH Jojjenuew ay|
"UoIIpuU0d 8oeLINS pue ‘adols

‘Urdap ‘sadols apis ‘Yipim JULISUOD B sey 1
‘adid

10 JBuuBYD ‘Weslls Wioun e s| yoeay vy
"AvO04pAH Buisn yoeay e se yaain

J9NIS Bunspow Aq S9810) JaAIS 10 sisAjeue
98eulelp ysgnol,, e para1dwos 1ueonddy
S109)J9

WESIISUMOP 19pow 01 QyDoJpAH Suisn
sisAieue weansumop e pardeooe W3aiy
"M3IA8] J1I8Y] SulInp sawii

uslallp saiys sisAieuy weanisumoq e
wiojlad o1 1ueonddy sy) peisanbay NIAIY

3uIp0o0}y Weassumop
10J 1e11us10d ay) ssaippe 10U S0P
1eoslddy Aqg peysjdwioo poyisyy Suoipm
-SISAleuy Weslisumoc




e RIDEM has requested in numerous reviews that the Applicant perform a
Downstream Analysis.
A RIDEM review dated December 12, 2017 recognized the downstream flooding and
requested that the applicant perform a downstream analysis considering the existing
limitation at the twin 48”culverts at the high school. The RIDEM review request is based
the R.I Stormwater Design and Installation Standards Manual that states when there is a
known flooding problem, regardless of whether the peak runoff rates from the proposed
development are decreased, a downstream analysis is still required. DiPrete response was
that the drainage system, at the proposed hotel site, not only reduced the peak flow rates
but also resulted in a decrease in flood volumes from pre to post conditions. This did not
represent a valid response to RIDEM request (DiPrete response dated January 23, 2018

p-3).

Since the previous response to RIDEM request for a downstream analysis was inadequate.
A RIDEM review on March 12, 2018, Ttem 2 requested the downstream analysis and even
suggested that “a downstream analysis would be to revise the existing Silver Creek
Drainage Study. DiPrete response was that there is no increase in peak runoff, however in
order to verify that peaks do not create flood rate, “we completed a rough drainage
analysis....not having the raw watershed data from Beta study...” ( DiPrete response
dated April 10, 2018 p.2).

Again, on July 12,2022, RIDEM requested on Engineering Review Comments No. 11 that
you (the Applicant) submitted analysis indicates pre and post project drainage diagrams of
flows to Bristol Harbor. No analysis was provided. DiPrete response was that they
completed a rough drainage analysis for Silver Creek (using the wrong methodology)
because “not having the raw watershed data from the Beta Study” ( DiPrete response

dated January 4, 2023.

RIDEM complete their review on June 30, 2023 concluding that” the designer has
addressed potential downstream flooding concerns by indicating that the submitted
analysis shows that the total runoff volume of runoff to the receiving wetlands will be
decreased in 1, 10, and 100-year 24 hour Type III storm events”. This is not consistent
with RIDEM regulations concerning the requirement for a Downstream Analysis if it there
is a decrease in the peak runoff rates from the proposed development.

Conclusion A Downstream Analysis should be completed. It is my opinion, that after several
RIDEM reviews of the Applicant’s submittals and numerous requests to conduct the analysis,
using the appropriate HEC-RAS method, RIDEM accepted a useless and erroneous assessment.
RIDEM accepted the Applicant excuse of “Not having the raw watershed data from the BETA
study, we model the following parameters. It is curious why RIDEM ignored their own
requirements and accepted such a useless assessment of the flooding issues.
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lm, WETLANDS ENGINEERING FINAL REVIEW

Date 1/04/2016 Reviewer Nicholas A Pisan, PE P
\ \ «
Apphcation Number Fuvwi 15-0033 %M}y P /}va/l*\ i

WQc#

GWD/UIC# 001650
RIPDES# RIR101247
OTHER

Appheant Name KenDan, LLC
Project Name Proposed Hotel Facility

Plans and Analysis Reviewed Revised Plans and Reports received by DEM on
9/02/2015

Engineering Review conducted with Checklist rev date 2/20/2014

Recommended Action Several 1ssues have been denfified which need to be
addressed These are

1 Please note that this reviewer was made aware of an oversight in the designer's
pre-project time of concentration value The use of the default 6 minute time of
concentration value 1s unacceptable, given the length of the anticipated time of
concentration flow path The use of a site specific time of concentration analysis
results in smaller existing condition peak runoff discharge rates in the events
modeled, such as the 10-year and 100-year 24-hour Type Il rainfall events By
using a smaller existing condition peak flow for comparison with proposed
condition peak flows, the design has utilized a smaller volume of detention storage
than what would otherwise be needed This reviewer therefore considers that
additional detention storage volume would be needed to properly mitigate against
any increases in peak runoff discharge rates to the immediate receiving wetland
area If any permit i1s 1ssued additional detention storage will need to be
incorporated into the design so as to avoid any Iincreases In peak runoff discharge
rates from the site 1n the 10 and 100-year 24-hour Type Il ranfall events

2 The submitted downstream analysis will need to be modified so as to utilize the
updated rainfall depths associated with the 10- and 100-year storm events that are
found in the 2010 Rhode Island Stormwater Design and Installation Standards
Manual (2010 RISDISM) These ranfall depths are 4 9” for the 10-year 24-hour
Type |1l event and 8 6" for the 1 00-year 24-hour Type Il event

3 The downstream analysis will need to be extended downstream at least to take-
into account the twin 48° culvert located at the Mount Hope High Schoal This.is
considered to be necessary because this represents the first major constriction
paint in the stream / niver proceeding downstream from the subject site The

applicant may wish to consider the possible effects of any bypass / weir flow which

may exist around the culvert in the area located to the west of the school The
relatively low grades in this area may tend to allow some camponent of large storm
events to bypass around the culverts It is unclear as to whether or not such
bypass flow was taken into account in the Silver Creek Drainage Study dated

November 2007 by Beta Engineers-Scientists Please note that 1s evaluating any

such overland bypass flow, be mindful of the fact that the Town of Bristol has a R

F-’age 1of 2,—FWW File 15-0033, RIPDES File RIR101247, report date 1/04/2016 Revised 3/20/2014
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DEM approval for some proposed grading in that area, as part of proposed athletic
field improvements See Rl DEM / Freshwater Wetlands Program File 10-0119)

4 In order to avoid any questions of any potential discrepancies in floodplain
elevations owing to any differences in datum planes used, please address the
elevation datum used on the site plan, in the Silver Creek Drainage Study, and on
the latest FEMA Flood insurance Rate Map for the site  If different data are used,
please provide a conversion to a common datum

5 The site plan needs to clearly depict the proposed connection to sanitary sewer
ine This connection will need to avold and mimmize any impacts to wetland
areas to the maximum extent practicable

Page 2 of 2, FWW File 15-0033, RIPDES File RIR101247, report date 1/04/2016 Revised 3/20/2014




E"‘?l’g-‘ STORMWATER ENGINEERING REVIEW
o REQUEST FOR ADDITIONAL INFORMATION

Date 12/12/2017 Reviewer Nicholas A Pisan, PZ ; /?
b P C
FWW# 150033 )4 WATIN

Application Number

waQc#

GWD/UIC# 001650
RIPDES# RIR101247
OTHER

Applicant Name KenDan, LLC
Project Name Gooding Avenue Development

Plans and Analysis Reviewed Plans and Reports received by DEM on 11/06/2017
Engineering Review conducted with Checklist rev date 2/20/2014 o

Interim Review Findings ‘
1) Drainage Issues- See comments below
2) Floodplamn Issues- The site of the proposed work 1s located nland of the 100-

year floodplain

Interim Technical Justification [f the site plans for the proposed development include a
BMP that does not fully comply with all the applicable design requirements of the
RISDISM, then please note below
1) The design of the proposed underground infiltration practice will meet the
50" minimum setback to waters of the state assuming permisston Is granted
to fill the area of wetland between A7 and A13, as depicted on the
proposed grading plan

Review Comments

(1) The submitted analysis of the 1 2” storm event models the Isolator Row-TM as a
separate storage and infiltrafion practice However, the submitted analysis ignores
this Isolator Row-TM bypass and the Isolator Rows-TM Please include the
Isolator Row-TM and the Isolator Row-TM by pass in the modeling of the 1, 10,
and 100-yr larger storm events

(2) With respect to the proposed Qp / WQ ByPass structure, the submitted analysis
indicates that the 18" outlet pipe to the detention practice will have an invert of
73 50', but the submutted plan shows this pipe at an invert of 73 0° Please revise
the plans and/or analysis to ensure consistency on this matter

(3) The submuitted channel protection volume analysis needs to also include the one-
year flow from proposed Subcatchment 107 Please note that the one year
discharge to the wetland includes the 0 11 cfs from proposed Pond 106 UDS plus
the secondary / bypass discharge of 0 51 cfs from the proposed Pond 108
Forebay to the proposed sand filter This flow totals about 0 62 cfs, ignoring any
fime of peak differences Please revise the design to provide the required channel
protection volume storage to attain a total peak one-year event release rate of 0 19
cfs or less from the total collected drainage that 1s being discharged to the wetland
(This 1s calculated as follows total volume n one year storm equals 0 250 + 0 037
= 0 287 acft, from subcatchments 101 and 107, respectively This equals 12,502

Page 1 0f 1, FWW File 15-0033, UIC File 001650, RIPDES File RIR101247
Comments date 12/12/2017 Revised 3/20/2014
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STORMWATER ENGINEERING REVIEW
REQUEST FOR ADDITIONAL INFORMATION

cf Multiplying by the required 0 65 factor gives a total of 8126 ¢f Multiplying by
24 x 60 x 60 gives an average release rate over 24 hours of 0 094 ¢fs Doubling
this amaunt to provides an approximate peak one -year release rate of 0 188 cfs,
which round to 0 19 cfs )

With respect to pre-development Subcatchment 10, please address whether the
Tc flow path represents the path from the most hydraulically distant point in the
subwatershed Please note that there are more distant areas to the west of the
point chosen If a change Is needed, please submit a revised analysis and a
revised detention design if needed

Please provide a narrative and a drainage diagram to accompany the submitted
“Drainage network Hydraulic Calculations” The diagram needs to label each
catch basin and manhole in a manner which will allow them to be identified on the
submitted utilities plan  Also, the in submitted “Drainage Network Hydraulic
Calculations”, the “Inlet Report” indicates that the pipe system uses the 100-year
storm event Please confirm that the “Pipes” analysis table 1s also based on the
100-year storm event  Please confirm that all runoff in the 100-year storm event
will enter the proposed drainage system without bypass to the adjacent wetland
area

This office I1s aware of downstream flooding Issues along the receiving
watercourse One of the most significant concerns I1s at the Mount Hope High
School located downstream of the site  Section 3 3 6 of the Rhode Island
Stormwater Design and Installation Standards Manual (RISDISM) states that a
downstream analysis Is required “ when deemed appropriate by the approving
agency when existing conditions are already causing a problem (e g , known
drainage or flooding conditions or existing channel erosion i1s evident), to
determine whether peak flow impacts are fully attenuated by controlling the 10-
and 100-year events” The known drainage or flooding conditions are evidenced
In the Silver Creek Drainage Study. Bristol, Rl dated November 2007 by Beta
Engineers-Scientists Therefore, as per Section 3 3 6 of the RISDISM, please
provide a downstream analysis On page 11 of Silver Creek Dramnage Study,
Bristol, RI, it indicates that there 1s an existing limitation at the twin 48" culverts at
the high school (Mount Hope High School) Please ensure that the downstream
analysis extends at least to a point downstream of the twin 48" culverts at Mount
Hope High School

Please address any potential tallwater conditions in the 100-year storm event that
may exist at each of the proposed outlets, including the pipe outfall and the weir
outlet from the proposed sediment forebay Please note that the floodplain
elevations in the FEMA Study and in the Silver Creek Drainage Study may be
exceeded because neither study appears to use the latest available 100-year
rainfall data

Please add appropriate long-term pollution prevention items to the long-term
Operation and Maintenance Plan

Page 1 0f 2, FWW File 15-0033, UIC File 001650, RIPDES File RIR101247
Comments date 12/12/2017 Revised 3/20/2014



Bf] DiPrete Engineering

January 23, 2018

Nicholas A Pisani, PE
Office of Water Resources
235 Promenade Street
Providence, Rl 02908-5767

RE Gooding Avenue Department
Bristol, Rhode Island
FWW Application No 15-0033
Project # 2536 001 N

J o oo te. AD

Dear Mr Pisani

We respectfully resubmit the attached revised materials for DEM Office of Water Resources review and
approval The plans and design intent have been modified to address the comment provided by RIDEM
tn the original denial letter  The area of biological wetlands alternation has been reduced from 5,2005q
ft to approximately 4,700 sq ft, and the total perimeter wetlands alteration has been reduced from
61,2155q ft to approximately 44,750 sq ft Additionally, the area of tree cleanng and buffer impacts
has been reduced significantly to contan disturbance to the northwest portion of the parcel and ensure
the functions and values of the wetland are not impacted

DiPrete Engineerning has recewved your comments dated Decemberfl-z, 2017 }We have reviewed these
comments and offer the following in response The oniginal comm € provided n italics with
responses in bold

Rewiewt Comments

1 The submutted analysis of the 1 2" storm event models the Isolator Row-TM as a separate
starage and ifiltration practice However, the submitted analysisignores this Isclator Row-T\M
bypass and the Isolator Rows-TM Please nclude the isolator Row-TM and the isolator Ro w-TM

by pass in the modehng of the 1, 10, and 100-yr larger storm events ’

The Isolator Row has now been shown in the mode! for all storm events Please refer ta the
rewised HydroCad printouts in the Stormwater Report

2 With respect to the proposed Qp / WQ ByPass structure, the submitted analysis indicates that
the 18" outlet pipe to the detention practice will have an invert of 73 50, but the submtted plan
shows this pipe at an invert of 73 0’ Pleaserevise the plans and/or analysts to ensure consistency

on this matter

As part of the revised design for optimizing WQ flow, channel! protection and 1solator bypass,
we made minor revisions to the UIS-A/UDS-A madel The invert for the 18” outlet pipe for the
proposed Qp/WQ ByPass structure 1s now 72 50 and labeled identically within the HydroCad

analysis and Underground System details

3 The subnutted channel protection volume analysis needs to also include the
one- year flow from propased Subcatchment 107 Please note that the ane year
discharge to the wetlond includes the 0 11 cfs from proposed Pond 106 UDS

BOSTON PROVIDENCE NEWPORT | Two Stafford Court Cranston Rhode Istand 02920 | 401943 1000
www diprete eng com



Page 2 of 4
Gooding Avenue, Bristol
FWW App No 15 0033
January 23,2018

|

plus the secondary/ bypass discharge of 0 51 cfs fram the proposed Pond 108
Forebay to the proposed sand filter This flow totals about 0 62 cfs, ignoring any
time of peak differences Please revise the design to provide the required
channel protection volume storage to attain a tatal peak one-year event
rélease rate of 0 19 cfs or less from the total coflected drainage that Is heing
discharged to the wetland (This is calculated as follows total volume in one
year storm equals 0 250 + 0 037= 0 287 acft, from subcatchments 102 and
107, respectively ‘This equals 12,502 c¢f Multiplying by the required 0 65
factor gives a total of 8126 ¢f Multiplying by 24 x 60 x 60 gives an average
release rate over 24 hours of 0 094 cfs Doubling this smount to prowides an
approximate peak one -year release rate of 0 188¢cfs, which round to 0 19

cfs)

In combination with modifymng the drainage system to address downstream flooding concerns

(see response #6), the design has been modified to optimize the release rate for the 1-year

storm event to arnive at a maximum of 0 19 cfs in the updated HydroCad model This was

done for each contrnibuting subcatchment by

1) Designing UIS-A with a larger footprint in order to infiltrate greater than the 1 2” starm
event and mmmmizing flow reaching UDS-A for the 1-year storm event The UDS was able
to be designed with a smaller WQ ornifice and a smaller WQ flow

2) Adding an underground storage component (UDS-B) connected to the eastern Sand Filter
Stormwater will flow into UDS-B through four 6” pipe openings in the retaining wall which
connect to the UDS manifold The pipe openings will be protected from clogging by trash
racks as detailed on Sheet 8

With these madifications, the revised 1-year storm peak flow combining the Forebay and UDS-
A outflows 15 0 02 cfs (UDS-A) + 0 17 cfs (Sediment Forebay Secondary Flow) =0 19 cfs

4 With respect to pre-development Subcatchment 10, please address whetherthe Tc flow path
represents the path from the most hydroulically distant point in the subwatershed Please note
that there are more distant areas to the west of the point chosen If @ change is needed, please
submit a revised analysis and a revised detention design if needed

While the origm of the Tc flow path could have been modeled from a tengthier lacation, the
flow path used for modeling pre-development Subcatchment 10 resulted in a longer time of
concentration and was therefore the more conservative and hydraulically distant option for
the purposes of post-development peak flow comparison  We have included a map and
summary of the alternate time of concentratian for a separate path upgradient of the
driveways The most distant point results in a sheet flow short of 100’ (the flow path hits the
first driveway at 57’ from the high pomnt) and the ground cover does not take advantage of a
section of woods sheet flow as the original 1B-1C segment does

In summary, the alternate lengthier flow path of 1A-Alt to 1D-Alt will take a total of 14 1
minutes, or 0 5 minutes less than the onginally chosen 1A-1E flow path

Note that 1f we start from the backyard, the sheet flow 1s also fully in grassed areas and the
overall length of flow path is substantially reduced by reaching the southern subcatchment

hine quickly

BOSTON PROVIDENCE NEWPORT | Two Stafford Court Cranston Rhode Island 02920 | 401943 1000
www diprete eng com



Page 3 of 4

Gooding Avenue, 8ristol
FW\W App No 15-0033
fanuary 23,2018

5  Please provide a nariative and a drainage diagram to accompany the submitted "Drainage
netwark Hydraulic Calculations” The diagram needs to label each catch basin and manhole i a
manner which will allow them to be identified on the submitted utilities plan Also, in the
submutted "Dramage Network Hydraulic Colculations®, the "Inlet Report” indicates that the plpe
system uses the 100 year storm event Please confirm that the “Pipes" analysis table 1s also
based on the 100-year storm event Please confirm that all runoff n the 100 yeor storm event
will enter the propased dramnage system without bypass to the adjacent wetland area

The proposed drainage capacity spreadsheets were originally placed 1n Appendix A3 4 2 which
was not fully referenced from the accompanying narratwve in Section3 4 1 We have revised
the report layout to include and reference the tables directly after this aforementioned
section Also, a statement has been added to the end of Section 3 4 1 to confirm the drainage
system will fully handle the 100-year storm flow without bypass

The “Line ID” numbers correlate to the structure numbers shown on the Utility Plan For
example, Inlet Report Line No 1 with Inlet ID of 6 refers to CB-6 located in the south central
portion of the parking area And Pipes Line No 1 for Line ID 6-7 refers to the 18” HDPE pipe
segment located between CB 6 and 6’ diameter DMH-7

This office 1s aware of downstream flooding 1ssues along the receiving watercourse One of the
M most significant concerns s at the Mount Hope High School located downstream of the site

Section 3 3 6 of the Rhode Island Stormwater Design ond Installation Standards Manual
(RISDISM) states that a dowrstream analysis is required ¥  when deemed appropriate by the
approving agency when existing conditions are already causing a problem (e g, known drainage
or flooding condrtions or existing channel eroston is evident), to determine whether peak flow
impacts are fully attenuated by controliing the 10- and 100 year events” The known drainage or
flooding conditions are evidenced in the Silver Creek Drawnage Study, Bristol Ri dated November
2007 by Beta Engineers-Scientists Therefore, as per Section 3 3 6 of the RISDISM, please provide
a downstream analysis On page 11 of Siiver Creek Drainage Study, Bristol R!, it indicates that
there 1s an existing hnutation ot the twin 48" culvertsat the high school {Mount Hope High
School} Please ensure that the downstream analysls extends at least to a point downstream of
the twin 48" culverts at Mount Hope High School

% The applicant has rewised the dramage system ta not only reduce peak flow rates, but also
results in a decrease in flow volume fram pre to post-development conditions '[hgl:efore
there will be no change or shightly improved flood conditions due to this development _ See
Section 3 5 6 for the pre to post-development volume summary

7  Please address any potential tallwater conditions in the 100 year storm eventthat may exist at
each of the proposed autlets, including the pipe outfali and the weir outlet from the proposed
sediment forebay Please note that the floodplain elevations in the FEMA Study and in the Stlver
Creek Drainage Study may be exceeded because nerther study appears to use the latest available

100 year rainfail data

Based on the Silver Creek Drainage Study, the 100 year starm event tailwater behind the
existing High Schoal culverts extending past the subject site 35 elevation 67 0 Based on
reviewing the downstream area and from online topographic information, 1t appears there

BOSTON PROVIDENCE NEWPORT | Two Stafford Court Cranston Rhode Istand 02920 ] 401943 1000
www diprete eng com
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Gooding Aveaue, Bristol
FWW App No 15 0033
January 23, 2018

would be outlets at a lower elevation for the water to bypass the culverts to the downstream
water body prior to reaching an elevation well above the low pont of Gooding Avenue

That said, for the purposes of reviewing tallwater conditions, we conservatively estimated an
addittonal 3’ of floodwater to an elevation of 70 0 to accaunt for the increase in 100-year
storm events between the ariginal analysis and the new Stormwater Regulations

As shown n Appendix A3 5 4 6 of the Stormwater Report, we modeled a Reach approximating
the section of Silver Creek adjacent to the subject site As detailed in the previous Drainage
study, we modeled a 2,100"+/- reach with a starting bottom ele\yatlon of 59 and end elevation
of 56, for aslope of 0 14% We estimated the side slopes of the stream, and set both the
depth of reach and depth of constant flow at 11’ to set a consistent water elevation of 700
Subcatchment 100, Pond 106 {UDS-A) and Pond 108 (Forebay) were connected to this reach to
determine any impacts due to tallwater

As shown tn our analysis, the tailwater will not negatively impact the drasnage system and no
floading will result The mimimum finish grade within the building, dnveways and parking
area portton of the site is proposed to be approximately 71 at the eastern-most curb cut along

Gooding Avenue

8 Please add appropriate lang-term pollution prevention items to the long term Operation and
Mantenance Plan

The Operation and Maintenance Plan has been reviewed and a few notes added to ensure all
itemns are covered

Please feel free to contact me if you have any further questions regarding this matter

Sincerely,
DiPrete Engmeering Associates, Inc

Kevin DeMers, PE
Senior Project Engineer

cc Kendan, LLC
Jane Kelly, DEM OWR

BOSTON PROVIDENCE NEWPORT | wo Stafford Court Cranston Rhodelsland oz920 | 401 943 1000
www diprele eng com



DiPrete Engineering

April 10, 2018
Revised May 11, 2018

Nicholas A. Pisani, P.E.
Office of Water Resources
235 Promenade Street
Providence, RI 02908-5767

RE: Gooding Avenue Department
Bristol, Rhode Island
FWW Application No. 15-0033
Project #: 2536-001 1

Dear Mr. Pisani: R

DiPrete Enginreering (DE) has received your comments ciated'_3/12_/201_8__z)We have reviewed these commeﬁt;'v_,,”"

as well as the guidance and clarification from our meeting on 3/20/2018 and offer the following in
response. The original comments are provided in italics with responses in bold.

Review Comments:

1. The latest revision states that the proposed total runoff volume will not be increased in the 100-
year event by utilization of infiltration. The concerned party has raised concern that the soil at
the site may be able to accept this larger runoff volume. Therefore, as per RISDISM Section 5.3.1
b7, the design be revised to demonstrate a minimum 4’ separation to the seasonal high
groundwater table (SHGWT) from the proposed bottom of stone of proposed infiltration
practice. Also, the designer should submit a groundwater mounding analysis to attempt to
demonstrate that none of the infiltrated runoff volume will break out to the ground surface in
storm events up to and including the 100-year event. This should also consider the possible
outflow through any proposed weep holes in the proposed retaining wall to be located between
the proposed underground infiltration practice and the receiving wetland.

The proposed infiltration practices are proposed as recharge (Rev) for the water quality volume
(wQy) only. Channel Protection Volume (CPv) and Overbank Flood Protection (Qp) are both
managed by an underground detention system (UDS). As per the RISDISM Section 7.4.1, a
groundwater mounding analysis shall be done if the infiltration practice is designed for a 10-year
storm event or greater.

To determine the likely location of breakout to the surface on the east/wetlands side of the
development, DE reviewed the horizontal hydraulic conductivity. Based on a guidance document,
“Representative hydraulic conductivities in saturated groundwater flow”, authors Xavier Sanchez-
Villa, Alberto Guadagnini, and Jesus Carrera, published 23 September 2006, the horizontal
hydraulic conductivity may be estimated as approximately an order of magnitude (10 times) higher
than the vertical conductivity. In order to perform the most conservative calculation, rather than
use the RISDISM book value of 0.52 inches per hour the maximum value of the USDA.gov
published range of 0.6-2 in/hr was used to arrive at a more conservative horizontal conductivity of
2 in/hr x 10 = 20 inches per hour. This will result in a rise:run gradient of 0.52 inches per hour / 20
inches per hour = 0.026 vertical feet per horizontal foot (2.6% slope).

On the eastern side of the UIS, the applicant proposes an impermeable line to elevation 68.0 to
eliminate sidewall infiltration and promote vertical flow of infiltrated stormwater. At the bottom

| Two Spaffard Court  Cranston, Rhode Istand 02020 | 401-943-1000
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Gooding Avenue, Bristol
FWW App No 15-0033

May 11,

(2

2018

of impermeable barrier, the infiltrated column of water can be modeled to travel a1 run 0 026
drop slope at 20 inches (1 67 feet) per hour in the harizontal direction The proposed distance of
the retaining wall from the eastern edge of UlS 1s 32 feet As per the attached analysis, the time
when the first infiltrated stormwater reaches the subsoil 1s at Hour 5 4

The first flush of infiltrated stormwater will reach the wall at time
5 4 hours + {50'/(1 67°/hr}) = 35 3 hours into the storm

The elevation of infiltrated stormwater at this point assuming unsaturated conditians 1s 68-{0 026
X 50 0) = Elevation 66 7 More likely, this infiltrated flow will join the gradient of saturated sall as
it approaches the new wetlands hne east. of proposed retaining wall In any case, the infiltrated
stormwater will be at or below the bottom ground surface of 67 8 at the base of wall

If the increase n total runoff volume being discharged to the recewing wetland, then the
designer should provide a downstream analysis Please note that one option in the preparation
of such a downstream analysis would be to revise the existing Silver Creek Drainage Study,
8ristol, Rl {Beta Engineers-Scientists, 2007) to use the updated ramfoll amounts and the existing
and proposed conditions at the subject site

There 15 no increase !n total runoff volume discharged to the receiving wetland As shown above,
the infiltration’s daylighting within the new wetland edge will not begin unti! hour 35 8 at the
earliest, and the sum from the two “discarded” flows from the UIS and Isalator Row 15 0 13 cfs
Even If directly adding in the infiltrated runoff hack into the taotal volume reaching the proposed
design point, the volume goes from 1 402 acre-feet for existing conditions to 1 058 [surface) + (17
hours x 3600 seconds x 0 13 cfs)/43,560 (infiltrated) = 1 076 acre-feet for proposed conditions at
Hour 24 of the 100-year storm event

However, in order to verify that peaks do not combine to create a greater flow rate or volume
from pre to post-development conditions, DE completed a rough dralnage analysis for Silver Creek

J¥< Not having the raw watershed data from the BETA study, we modeled the following parameters

Leading to onsite Wetland Design Paint

Area =352 93
Ground caver was broken into grassland, woaods, 1/3 acre residential, and urban industrial uses

based on aerial mapping

Majority C soils were observed on the USDA mapping and therefore C soils were entirely used for
the HydroCad ground covers

Time of concentration = 42 7 minutes using slopes hased an USGS topography

Downstream of onsite Wetland Design Point

Area =897 07

Ground cover was broken into grassland, woods, 1/3 acre residential, and urban industrial uses
based an aerial mapping

Majority C soils were observed on the USDA mapping and therefore Csoils were entirely used for
the HydroCad graund covers

Time of concentration = 57 8 minutes using slopes based on USGS topography

Modified Reach 11/111
Modified from summation point only to V channel reach
Length of channel to Bristol Harbor based on USGS = 7,022 feet and Slope = 0 0078’/

BOSTON PROVIDENCE NEWPORT | Two Stafford Court Cranston Rhode Island 02920 | 401 943 1000
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Used 5" depth and approximate side slopes hased on segment of stream through subject site
Assumed Manning’s n of 0 035 (earth, dense weeks)

The resulting runoff 1s not meant to be an accurate output for the Silver Creek watershed, only a
representation of the overall watershed for the purposes of determining the development’s effect

on watershed flows

As shown on the attached supplemental HydroCad analysis, the resulting flows/volumes at the
onsite and Bristal Harbar reaches are as follows

OP)

Subwatershed 100-yr Peak Flow 100-yr Peak
(design point) (cfs) Volume (ac-ft)
Pre Post Pre Post
DP-11/111 (Onsite DP} 1,270 1,266 194 10 193 86
DP-12/112 (Proposed 3555 | 3,551 | 65681 | 65655

Therefore we have confirmed there will be no adverse impacts an the overall Silver Creek
watershed due to the praposed development

3 Please also provide a calculation of the time from discharge of drainage into the groundwater to
discharge to surface waters from the infiltration proctices ot the site  Please clearly demanstrate
that thus flow component will not add to the surface component in @ manner which would need
to be considered in the surface water hydrograph analysts

As descnibed in response #1, the earliest estimated arnval of infiltrated runoff to the existing
ground within the new wetlands edge {east of the retaining wall) will occur at 35 3 hours into the
storm event Based on the proposed hydrograph for the upgradient watershed, the flow at that
time will be roughly 1% or less of the peak flow occurnng at 12 57 hours

Also as calculated in #2, even if the sum of infiltrated volume was directly added to the surface
runoff, there will be a substantial decrease in water from the site reaching the Creek from pre to
post development conditions at Hour 24 of the 100-year storm event

4 Please provide a companison of the existing condition hydrograph and the proposed conditron
hydrograph Please address whether there will be an ncrease in esther the peak of any of the
proposed condition hydrographs or whether there will be any change in the ime of he peak of
the proposed condityon hydrograph Please perform this task Sforthe 1, 10, and 100 year 24 hour

Type It storm events

A comparison of pre to post-development for each of the 1, 20 and 100-year storm events 1s
provided For each of the 1 and 10-year storm events, the praposed hydrograph stays entirely
under the proposed hydrograph as flows approach zero around Hour 24 of the respective storm
events During the 100-year storm event, the proposed hydrograph stays enfirely under the
existing conditions hydrograph until approximately Hour 16 5, when both the existing and
proposed flows are roughly 0 5¢fs As shown on the 100-year hydrograph table for the overall
Silver Creek watershed ta the site Design Paint, the flow within the stream 1s approximately 8% of
the peak flow occurring at 12 57 hours Therefore this mimmal increase in peak flow between
Hours 16 5 to 24 will not impact the overall flood issues of Silver Creek

BOSTON PROVIDENCE NEWPORT |
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Gooding Avenue, Bristol
FWW App No 15 0033
May 11, 2018

Also of note is the proposed 100-year storm outflow to the wetland Design Point will reduce to
below 0 29 cfs between Hour 24 and 25, which 1s the aflowable channe! protection release rate for
the 1-year storm event

5 The proposed underground nfiltration practice UIS-A does not maintam the mimimum standard
S0’ to waters of the state (the adjacent wetland to the €ast, just m front of the proposed
retaining wall, in vicinity of Wetland Flag #13) Please provide a written technical yustification
Sor this design addressing any potentiaf water quality issues

The closed drainage system and UDS geometry have been revised in order to enable a shift of the
UIS to a location 50° from the nearest wetland areas under proposed conditions The existing
grades at each corner are shown for reference to confirm the average seasonal high groundwater
table (SHGWT) does not change from what was previously provided The average groundwater
will be 72 5 (average existing grade) — 2 5 (TP groundwater depth)=70 0 Therefore no elevation
changes need to be made to USS A or connected UDS-A

DE respectfully encloses the revised plans for your review and approval The reports remain unchanged since
the previous copies were submitted on 1/23/2018 (Soil Erosion & Sedsment Control Reports and Operations
and Maintenance Plans) and 4/11/2018 (Stormwater Management Repaorts), respectively Note that the
response to comments letter submitted digitally dated March 9, 2018 1s also attached for your use

Please feel free to contact me if you have any further questions regarding this matter, or if further copies are
needed

Sincerely,
DiPrete Engineering Associates, Inc

Voo o

Kevin DeMers, PE
Senior Project Engineer

cc Kendan, LLC
lane Kelly, DEM OWR
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DEPARTMENT OF ENVIRONMENTAL IMANAGEME
OFFICE OF WATER RESOURCES

STORMWATER ENGINEERING REVIEW e >
REQUEST FOR ADDITIONAL INFORMATION

Srw W {\“—'L,;;V]

Date: 7/12/2022 Reviewer: Nicholas A. Pisani, P.E.
F . X
Application Number: FWWi: 22-0264 %uj, J@’-’ /‘4 fﬁbm‘ﬁé
WaQc#: 22-114
GWD/UICH#: UIC 0601650
RIPDES#: RIR101247
OTHER:

Applic;nt Name: KenDan, LLC

Project Name: Gooding Avenue Development

Plans and Analysis Reviewed: Plans and Reports réceived by DEM on 6/27/2022.
Engineering Review conducted with Checklist rev. date: 2/20/2014.

Interim Review Findings:
1) Drainage Issues- See comments below.
2) Floodplain Issues- The site of the proposed work is not located within a

100-year floodplain.

Interim Technical Justification: If the site plans for the proposed development
include a BMP that does not fully comply with all the applicable design
requirements of the RIDEM Stormwater Management Design and Installation Rules
(250-RICR-150-10-8), then please note below:

1) NA

Review Comments:

(1) In Appendix A Please provide a waterbody name for the ultimate receiving
waterbody. Please note that in Appendix A Table 4.1 Silver Creek is
appropriately indicated.

(2) In Appendix A, with respect to the entry for the required recharge value,
please provide a supporting calculation. Please note that the soils present
are C and D hydrologic groups. Therefore an apportioning analysis is
appropriate. In any case the recharge provide is sufficient.

(3) With respect to the proposed sand filter, the table on Sheet 9 indicates a
bottom of pond elevation of 69.0'. However, the lowest contour on the
submitted site plan for this sand filter shows a 68.0 contour at its bottom.
Please revise the plan to provide consistency on this item.

Page 1 of 3;
FWW File No.: 22-064; STW / WQC File No.: 22-114; UIC File No.: 001650; RIPDES File No.: RIR101247

Review Comments Date: 7/12/2022 Revised 3/20/2014



(4)

(5)

(6)

(7)

(8)

(9)

(10)

(

N

DEPARTMENT OF ENVIRONMENTAL IVIANAGEMENT

OFFICE OF WATER RESOURCES

STORMWATER ENGINEERING REVIEW
REQUEST FOR ADDITIONAL INFORMATION

Please indicate the invert and diameter of the four (4) pipes from the sand
filter to the proposed Underground Detention System B.

With respect to proposed Underground Detention System B, the submitted
analysis indicates the length of pipes to be 85°. However the length
represented on the detail site plan on Sheet 9 appears to only be 78'.
Therefore, please revise the plans and/or the analysis to provide consistency
an this item.

With respect to the proposed Pond 104: UIS {Isolator Row) please revise the
detail of the proposed Isolator Rows-TM so as to provide an adequate access
structure and adequate diameter of inlet pipe to allow for the efficient
“hydro-jetting of sediments and vactoring {vacuuming)” as indicated in the
submitted long-term operation and maintenance plan. The arrangement as
is proposed, and the small diameter of inlet pipes proposed present cancerns
as to how the required maintenance will be successfully performed.

With respect to proposed Pond 104: UIS A (Isolator Row) the submitted
analysis indicates a 6" diameter outlet at invert elevation of 74.0° Please
direct the reviewer to where on the plan this outlet is located.

With respect to proposed large Underground Detention System, the
submitted analysis indicates the length of the 13 interior pipes to be 75’.
However the length represented on the detail site plan on Sheet 9 appears to
only be 67'. Therefore, please revise the plans and/or the analysis to provide
consistency on this item.

With respect to proposed Pond 104 UIS A (Isolator Row) and Pond 105 (UIS
A) please revise their labels to indicate that they contain underground sand
filter layers and as such are considered as sand filters.

Please revise the submitted “Written Narrative in Support of an Application
to Alter a Freshwater Wetland for a Hotel Development, A.P. 111, Lot 1;
Gooding Avenue, Bristol, Rhode Island”. Please note that this document
contains more than one instance of information that is not accurate with
respect to the current submittal, including incorrect plan preparer
information and incorrect proposed stormwater practice.

With respect to the submitted analysis, the submitted drainage diagram
indicates pre- and post- project drainage diagrams of flows to Bristol Harbor
(Reaches 12 pre-project and Reach 112 post-project). However, no
supporting analysis has been provided. Please provide this supporting

Page 2 of 3;
FWW File No.: 22-064; STW / WQC File No.: 22-114; UIC File No.: 001650; RIPDES File Na.: RIR101247

Review Comments Date: 7/12/2022

Revised 3/20/2014



(12)

(13)

(14)

(15)

DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

OFFICE OF WATER RESOURCES

STORMWATER ENGINEERING REVIEW
REQUEST FOR ADDITIONAL INFORMATION

analysis.

The submittal indicates that proposed total runoff volume will not be
increased in the 100-year year event by utilization of infiltration. Please
provide a groundwater mounding analysis to attempt to demonstrate that
none of the infiltrated runoff volume will break out to the ground surface in
storm events up to and including the 100-year event. This should also
consider the possible outflow through any proposed weep holes in the
proposed retajning wall to be located between the praposed underground
infiltration practice and the receiving wetland. This should also consider the
possible outflow through any proposed weep holes in the proposed retaining
wall to be located between the proposed underground infiltration practice
and the receiving wetland.

Please also provide a calculation of the time from discharge of drainage into
the groundwater to discharge to surface waters from the infiltration practices
at the site. Please clearly demonstrate that this flow component will not add
to the surface component in a manner which would need to be considered in
the surface water hydrograph analysis. Please provide a comparison of
hydrographs to demonstrate that the volume being discharged from the site
over time will not increase the discharge to the river in comparison with the
existing condition hydrograph discharge from the site.

Please provide a comparison of the existing condition hydrograph and the
proposed condition hydrograph. Please address whether there will be an
increase in either the peak of any of the proposed condition hydrographs or

+ whether there will be any change in the time of the peak of the proposed

condition hydrograph. Please perform this task for the 1, 10, and 100-year
24-hour Type Ill storm events.

Please also provide a calculation of the time from discharge of drainage into

the groundwater to discharge to surface waters from the infiltration practices
at the site. Please clearly demonstrate that this flow component will not add
to the surface component in a manner which would need to be considered in
the surface water hydrograph analysis.

Page 3 of 3;
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B] DiPrete Engineering

lanuary 4, 2023

Martin D. Wencek, Supervisor -
RIDEM Office of Water Resources B
Freshwater Wetlands Program

235 Promenade Street

Providence, RI 02908-5767

RE:

ST/ WGC Me.
Gooding Avenue Department

Bristol, Rhade Island 27~ | ) L{
FWW Application No. 22-0264

Qwner: KenDan, LLC

Project #: 2536-001

Dear Mr. Wencek:

DiPrete Engineering (DE) has received your comments dated August 1, 2022. We have reviewed these
comments and offer the following in response. The original comments are provided in italics with responses

in bold.

Biological Review Comments:

1

Please revise the site plans to depict a permanent buffer marker along the Limit of Disturbance
(LOD) approximately 32 feet north of wetland flag A2, as shown on the previously approved
plans dated August 22, 2018.

Awaiting copy of previously approved plans from Kev D.

Please label the wetland as a “Swamp” on the site plans, as shown on the previously approved
plans dated August 22, 2018.

Awaiting copy of previously approved plans from Kev D.

Please note that the submitted “Written Narrative in Support of an Application to Alter a
Freshwater Wetland for a Hotel Development, A.P. 111, Lot 1; Gooding Avenue, Bristol, Rhode
Island”, states that 5,000 square feet of alterations to swamp and 61,215 square feet of
alterations to the 50-foot perimeter wetland are proposed. However, the application form states
that approximately 4,717 square feet of swamp and approximately 45,200 square feet of the 50-
foot perimeter wetland would be altered by your project. Please update the written narrative.
See comment 10 under Engineering Review Comments. '

The narrative has been updated for consistency with the application form (see copies of report
Revised December 22, 2022.

Please provide an updated abutter’s map drawn to scale of not less than one inch to one
hundred feet (1” = 100°) showing the properties, lot numbers, and corresponding owners within
a radius of two hundred feet (200°) of the outermost boundary of the area of the proposed
wetland alteration(s) as required per Rule 250-RICR-150-15-1.10(B)(2)(e). Please provide an
updated list of the current property owners whose properties lie within two hundred feet (200°)
of the outermost boundary of the area of the proposed wetland alteration(s).

An updated 200’ radius abutters map and list has been provided.

BOSTON PROVIDENCE NEWPORT ] Two Stafford Court  Zranston, Rhode Island 02920 401-943-16G0
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Goading Avenue, Bristol
FWW App No. 22-0264
January 4, 2023

Engineering Review Comments:

1. In Appendix A Please provide a waterbody name for the ultimate receiving waterbody., Please
note that in Appendix A Table 4.1 Silver Creek is appropriately indicated.

Silver Creek (RI0007026R-01) has been added to Appendix A as the ultimate receiving waterbody.

2. In Appendix A, with respect to the entry for the required recharge value, please provide a
supporting calculotion. Please note that the soils present are C and D h ydrologic groups.
Therefore an apportioning analysis is appropriate. In any case the recharge provide is sufficient.

A calculation has been included in Table 2-1 of Appendix A. Note that the onsite impervious area
is located entirely on soils in the D hydrologic group.

3. With respect to the proposed sand filter, the table on sheet 9 indicates a bottom of pond
elevation of 69.0°. However, the lowest contour on the submitted site plan for this sand filter
shows a 68.0 contour at its bottom. Please revise the plan to provide consistency on this item.

/ The plan view has been revised to show the correct bottom of sand filter contour of 69,

4. Please indicate the invert and diameter of the four (4) pipes from the sand filter to the proposed
Underground Detention System B.

The invert and diameter of the four (4) pipes from the sand filter to the proposed Underground
Detention System B have been shown on Sheet 9.

5. With respect to the Underground Detention System B, the submitted analysis indicates the
length of pipes to be 85’. However, the length represented on the detail site plan on Sheet 9
appears to only be 78'. Therefore, please revise the plans and/or the analysis to provide

consistency on this item.

The detail site plan on Sheet 9 has been revised to be consistent with the submitted analysis
indicated length of 85'.

6. With respect to the proposed Pond 104: UIS (Isolator Row] please revise the detail of the
proposed Isolator Rows-TM so as to provide an adequate access structure and adeguate
diameter of inlet pipe to alfow for the efficient “hydro-jetting of sediments and vactoring
(vacuuming)” as indicated in the submitted long-term operation and maintenance plan. The
arrangement as is proposed, and the small diameter of inlet pipes proposed present concerns as

to how the required maintenance will be sufficiently performed.

The proposed Pond 104: UIS (isolator Row) and related details have been updated on Sheet 8 and
Sheet 9.

7. With respect to Pond 104: UIS-A (Isolator Row) the submitted analysis indicates a 6” diameter outlet
at invert elevation 74.0". Please direct the reviewer to where on the plan this outlet is jocated,

Based on new updates and revisions, we no longer need the 6” outlet connection and have
removed it from the plans and the analysis.

BOSTON PROVIDENCE NEWPORT | Two Stafford Court Cranston, Rhode Island 02920 |  401-943-1000
www.diprete-eng.com
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Gooding Avenue, Bristol
FWW App No. 22-0263
January 4, 2023

8. With respect to proposed large Underground Detention System, the submitted analysis indicates the
length of the 13 interior pipes to be 75°. However, the length represented on the detail site plan on
Sheet 9 appears to only be 67°. Therefore, please revise the plans and/or the analysis to pravide

consistency on this item.

The length of the interior pipes, for the large Underground Detention System shown on Sheet 9,
has been revised to 75’ to be consistent with the analysis.

9. With respect to proposed Pond 104 UIS A (Isolator Row) and Pond 105 (UIS A) please revise their
labels to indicate that they contain underground sand filter loyers and as such are considered as sand

filters.

The labels have been revised in the analysis and the plan set.

10. Please revise the submitted “Written Narrative in Support of an Application to Alter.a Freshwater
Wetland for a Hotel Development, A.P. 111, Lot 1; Gooding Avenue, Bristol, Rhode Island”. Please
note that this docurnent contains more than one instance of information that is not accurate with
respect to the current submittal, including incorrect plan preparer information and incorrect

stormwater practice.

The narrative has been updated for consistency with the application form (see copies of report
Revised December 22, 2022,

@Mth respect to the submitted analysis, the submitted drainage diagram indicates pre- and post-
“ drainage diagrams of flows to Bristol Harbor (Reaches 12 pre-project and Reach 112 post-project).

However, no supporting analysis has been provided. Please provide this supporting analysis.

The supporting analysis has been provided in the attached printouts. In order to verify that peaks
do not combine to create a greater flow rate or volume from pre to post-development conditions,
completed-a-rough drainage analysis for Silver Creek. Not having the raw watershed data.from

/\21( the BETA study, we modeled the following parameters:
= i

Leading to onsite Wetland Design Point:
Area =352.93
Ground cover was broken into grassland, woods, 1/3 acre residential, and urban industrial uses

based on aerial mapping.
Majority C soils were observed on the USDA mapping and therefore C soils were entirely used for

the HydroCad ground covers. !
Time of concentration = 42.7 minutes using slopes based on USGS topography.

Downstream of onsite Wetland Design Point:
Area = 897.07
Ground cover was broken into grassland, woods, 1/3 acre residential, and urban industrial uses

based on aerial mapping.
Majority C soils were observed an-the USDA mapping and therefore C sails were entirely used for

the HydroCad ground covers.
Time of concentration = 57.8 minutes using slopes based on USGS topography.

Madified Reach 11/111:

BOSTON PROVIDENCE NEWPORT | Two Stafford Court Cranston, Rhode Island 62920 |  401-943-1000
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Gooding Avenue, Bristol
FWW App No. 22-0264
January 4, 2023

12.

Modified from summation point only to V channel reach.
Length of channel to Bristol Harbhor based on USGS = 7,022 feet and Slope = 0.0078’/’.

Used 5’ depth and approximate side slopes based on segment of stream through subject site.
Assumed Manning'’s n of 0.035 (earth, dense weeks).

The resulting runoff is not meant to be an accurate output for the Silver Creek watershed, only a
representation of the overall watershed for the purposes of determining the development’s effect

on watershed flows.

As shown on the attached supplemental HydroCad analysis, the resulting flows/volumes at the
onsite and Bristol Harbor reaches are as follows:

Subwatershed 100-yr Peak Flow 100-yr Peak Volume
(design point) (cfs) (ac-ft)
Pre Post Pre Post
DP-11/111 (Onsite DP): 1,270 1,266 194.10 193.86
DP-12/112 (Proposed DP): 3,555 3,551 656.81 656.57

Therefore we have confirmed there will be no adverse impacts on the overall Silver Creek
watershed due to the proposed development.

The submittal indicates that proposed total runoff volume will not be increased in the 100-year event
by utilization of infiltration. Please provide a groundwater mounding analysis to attempt to
demonstrate that none of the infiltrated runoff volume will break out to the ground surface in storm
events up to and including the 100-year event. This should also consider the possible outflow through
any proposed weep holes in the proposed retaining wall to be located between the proposed

underground infiltration practice and the receiving wetland.

To determine the likely location of breakout to the surface on the east/wetlands side of the
development, DE reviewed the horizontal hydraulic conductivity. Based ona puidance document,
“Representative hydraulic conductivities in saturated groundwater flow”, authors Xavier Sanchez-
Villa, Alberto Guadagnini, and Jesus Carrera, published 23 September 2006, the horizontal
hydraulic conductivity may be estimated as approximately an order of magnitude (10 times) higher
than the vertical conductivity. In order to perform the most conservative calculation, rather than
use the RISDISM book value of 0.52 inches per hour the maximum value of the USDA.gov
published range of 0.6-2 in/hr was used to arrive at a more conservative horizontal conductivity of
2 in/hr x 10 = 20 inches per hour. This will result in a rise:run gradient of 0.52 inches per hour / 20
inches per hour = 0.026 vertical feet per horizontal foot (2.6% slope).

On the eastern side of the UIS, the applicant proposes an impermeable liner to elevation 68.0 to
eliminate sidewall infiltration and promote vertical flow of infiltrated stormwater. At the bottom
of impermeable barrier, the infiltrated column of water can be modeled to travel a 1 run: 0.026
drop slope at 20 inches (1.67 feet) per hour in the horizontal direction. The proposed distance of
the retaining wall from the eastern edge of UIS is 32 feet. As per the attached analysis, the time
when the first infiltrated stormwater reaches the subsoil is at Hour 5.4.

The first flush of infiltrated stormwater will reach the wall at time:
5.4 hours + (50'/(1.67'/hr)) = 35.3 hours into the starm.

BOSTON PROVIDENCE NEWPORT | Two Stafford Court Cranston, Rhode Island 02920 | 401-943-1000
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Gooding Avenue, Bristol
FWW App No. 22-0264
January 4, 2023

The elevation of infiltrated stormwater at this point assuming unsaturated conditions is 68-(0.026

% 50.0) = Efevation 66.7. More likely, this infiltrated flow will join the gradient of saturated soil as

it approaches the new wetlands line east of proposed retaining wall. In any case, the infiltrated _‘/
stormwater will.be at or below the bottom ground surface of 67.8 at the base of wall.

13. Please also provide a calculation of the time from discharge of drainage into the groundwater to
discharge to surface waters from the infiltration practices at the site. Please clearly demonstrate that
* this flow component wifl not add to the surface component in @ manner which would need to be
considered in the surface water hydrograph analysis. Please provide a comparison of hydrographs to
demonstrate that the volume being discharged from the site over time will'not increase the discharge ,
to the river in comparison with the existing condition hydrograph discharge from the site.

Response above also summarizes timeline of infiltrated stormwater flowing towards the wetland
area. See attachment for hydrograph table detail of potential arrival of infiltrated stormwater to
the edge of wetlands, as well as the paint where the post-development hydrograph flow will

surpass the pre-development hydrograph flow.

14. Please provide a comparison of the existing condjtion hydrograph and the proposed condition
hydrograph. Please address whether there will be an increase in either the peak of any of the
proposed condition hydrographs or whether there will be any change in the time of the peak of the
proposed condition hydrograph. Please perform this task for the 1, 10, and 100-year 24-hour Type Il

storm events.

Comparison of the design points has been provided for each of these storms. The peak flows
under proposed conditions will be at a lower magnitude for all storms, and occur approximately
0.1 hours earlier. As shown in these comparisons, the only occurrence of the proposed outflow
surpassing existing outflow occurs at approximately hour 16.5, when both the existing and
proposed flows are under 0.5 cfs. As marked on the hydrograph table provided in response to #13,
this crossing of hydrographs will occur when the Silver Creek design point is discharging at 82.3 cfs,

a fraction of the peak of 1,266 cfs occurring at Hour 12.57.

15. Please also provide a calculation of the time from discharge of drainage into the groundwater to
discharge to surface waters from the infiltration practices at the site. Please clearly demonstrate that
this flow component will not add to the surface component in a manner which would need to be

considered in the surface water hydrograph analysis.

This comment has been addressed under Comment 13.

Please feel free to contact me if you have any further questions regarding this matter, or if further copies are

needed.

Sincerely,
DiPrete Engineering Associates, Inc.

</
Al
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2536-001-ALLS-PHCD-INHS Type HI 24-hr 100-Year Ramnfali=8 60"

Prepared by DiPrete Engineering
HydroCAD® 10 00-22 s/n 01125 © 2018 HydroCAD Software Solutions LLC

Time span=0 00-72 00 hrs dt=0 01 hrs, 7201 poinis
Runoff by SCS TR-20 method UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment200 UpgradientOffsite  Runoff Area=352 930 ac 38 27% Impervious Runoff Depth=6 55"
Flow Length=5 196" Tc=42 7 min CN=83 Runoff=1,264 25 cfs 192 697 af

Subcatchment200 UpgradientOffsite  Runoff Area=352 930 ac 38 27% Impervious Runoff Depth=6 55"
Flow Length=5 196' Tc=42 7 min CN=83 Runoff=1 264 25 cfs 192 697 af

Subcatchment201 Downgradient Offsite Runoff Area=897 070 ac 28 39% Impervious Runoff Depth=6 19"
Flow Length=9 823 Tc=57 8 muin CN=80 Runoff=2,598 31 cfs 462 710 af

Subcatchment201 Downgradient Runoff Area=897 070 ac 28 39% Impervious Runoff Depth=6 19"
Flow Length=9 823 Tc=57 8 min CN=80 Runoff=2 598 31 cfs 462 710 af

Reach11 Silver Creek from site Avg Flow Depth=2 39" Max Vel=4 23 fps Inflow=1,269 86 cfs 194 099 af
=0035 L=70220' S=00078"" Capacity=6 91998 cfs Outflow=967 37 cfs 194 099 af

Reach 12 Bristol Harbor Inflow=3,555 02 cfs 656 809 af
Outflow=3 555 02 cfs 656 809 af

Reach111 Silver Creek from site Avg Flow Depth=2 39" Max Vel=4 23 fps Inflow=1 266 08 cfs 193 864 af
n=0035 [=7,0220" S=00078'7 Capacity=6 91998 cfs Oulflow=963 80 cfs 193 860 af

Reach 112 Brnistol Harbor Inflow=3,551 01 cfs 656 570 af
Qutilow=3 551 01 cfs 656 570 af



2536-001-ALLS-PHCD-INHS Type Ill 24-hr 1-Year Rainfall=2.80"

Prepared by DiPrete Engineering
HydroCAD® 10.00-22 s/n 01125 ® 2018 HydroCAD Software Solutions LLC




2536-001-ALLS-PHCD-INHS Type lll 24-hr 10-Year Rainfall=4.90"

Prepared by DiPrete Engineering
HydroCAD® 10.00-22 s/n 01125 © 2018 HydroCAD Software Solutions LLC




2536-001-ALLS-PHCD-INHS Type Il 24-hr 100-Year Rainfall=8.60"

Prepared by DiPrete Engineering
HydroCAD® 10.00-22 s/n 01125 © 2018 HydroCAD Software Solutions LLC
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2536-001-ALLS-PHCD-INHS Type lll 24-hr 100-Year Rainfall=8.60"

Prepared by DiPrete Engineering
HydroCAD® 10.00-22 s/n 01125 © 2018 HydroCAD Soitware Solutions LLC

Hydrograph for Reach 111.: Silver Creek from site to Harbor

Time Inflow Slorage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 55.00 0.00
0.50 0.00 0 55.00 0.00
1.00 0.00 0 55.00 0.00
1.50 0.00 0 55.00 0.00
2.00 0.00 0 55.00 0.00
2.50 0.00 0 55.00 0.00
3.00 0.00 0 55.00 0.00
3.50 0.00 0 55.00 0.00
4.00 0.00 0 55.00 0.00
4.50 0.00 0 55.00 0.00
5.00 0.55 272 55.02 0.01
5.50 252 2783 55.10 0.20
6.00 5.05 8.612 55.17 0.92
6.50 7.91 17.376 55.25 2.32
7.00 11.72 28.800 55.32 4.57
7.50 16.57 43,159 55.39 7.81
8.00 22.34 60.242 55.46 12.18
8.50 29.27 79.673 55.53 17.67
9.00 39.64 103.161 55.61 24 .91
9.50 53.00 132.806 55.69 34.90
10.00 68.52 167.949 55.77 47.73
10.50 86.79 207 445 55.86 63.23
11.00 114.09 255741 5595 83.56
11.50 154.98 318,986 56.07 112.21
12.00 339.84 457,285 56.28 181.37
12.50 1,237.44 1,211,339 57.08 664.61
13.00 732.31 1,543,866 57.34 918.30
13.50 325.19 1.081,528 56.96 571.37
14.00 206.01 739.175 56.62 344.01
14.50 156.64 552,559 56.40 233.36
15.00 132.37 447 441 56.26 176.16
15.50 114,90 384.097 56.17 143.74
16.00 98.18 338.158 56.10 121.25 ‘Post-development: |
16.50 82.33 298,855 56.03 102.88 | !
17.00 771.93] 265,845 55.97 88.02 < Passes pre-development
17.50 64.18 240.233 55.92 76.90 ihydrograph (both flows |
18.50 49.92 199,667 55.84 60.08 L : .
19.00 46.06 183,541 55.81 53.70
19.50 43.61 171.783 55.78 4918
20.00 41.34 162.837 55.76 45.79
20.50 39.18 155,447 55.74 43.03
21.00 37.39 149.021 55.73 40.70
21.50 35.73 143.404 55.71 38.66
22.00 34.05 138,290 5570 36.81
22.50 32.40 133.404 55.69 35.11
23.00 30.78 128,577 5568 33.44
23.50 29.12 123,779 55.66 31.78

24.00 27.45 118.989 55.65 30.12
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B =75
@ FRESHWATER WETLANDS /STORMWATER ENGINEERING

CLEARANCE for NOTICE & FINAL REVIEW
Sw e o W

Date: 6/30/2023 Reviewer: Nicholas A. Pisani, P.E.

%\JY&.@ /4(/{369 a/u\,\j?_ér

Application Number: FWWi: 22-0264
WQCH: 22-114
GWD/UIC#: UIC--001650
RIPDES#: RIR101247
OTHER:

Applicant Name: KenDan, LLC
Project Name: Gooding Avenue Development

Plans and Analysis Reviewed: Plans and Reports received by DEM on 6/27/2022,
with revised plans and analysis received on 5/25/2023.

Engineering Review conducted with Checklist rev. date: 2/20/2014.

Recommended Action: Adequate for Public Notice and Adequate for Approval with
Condition.

Findings:
1) Redevelopment Status: The proposed project represents new development.

2) Drainage and Water Quality Issues: The submittal meets the pertinent
requirements of the RIDEM Stormwater Management, Design and
Installation Rule (250-RICR-150-10-8). Specifically:

¢ Re: Water Quality Standard: The proposed design includes two (2)
water quality treatment practices to provide water quality treatment
for the proposed impervious area of proposed impervious areas
proposed areas of rooftop and parking and access drives. These will
consist of an infiltrating underground sand filter with proposed
Isolator Row-TM pretreatment and an infiltrating surface sand filter
with a sediment forebay as pretreatment. Together these will filter
and infiltrate the water quality volume {(one inch of runoff from
contributing impervious areas) from the proposed project. The
proposed design meets pertinent vertical separations to groundwater
table and pertinent horizontal setbacks. Based on the above
considerations the proposed design will meet the pertinent Water
Quality Standard of the Stormwater Rules.

s Re: Recharge Standard: The proposed design provides two (2)
infiltrating sand filters. Together these infiltration practices will meet
the pertinent Recharge Standard of the Stormwater Rules.

e Re: Channel Protection Standard: The proposed project design
includes an infiltrating subsurface sand filter, an infiltrating surface
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sand filter, and two underground detention practices. Together these
practices will provide a combination.of infiltration and detention that
will ensure that the discharge rate in the one-year storm event will be
less than the allowable release rate required to ensure the 24-hour
extended detention of the total runoff volume for the one-year storm
event. Therefore, the submitted analysis shows that the proposed
project design will meet Channel Protection Standard of the
Stormwater Rules.

e Re: Overbank Protection Standard: The proposed design includes a
proposed underground sand filter, a proposed surface sand filter, and
two underground detention practices. The submitted analysis
demonstrates that together these practices will serve to ensure that
there will not be any increase in the peak runoff discharge rates in
either the 10-year or the 100-year 24-hour Type lll storm events.
Therefor the proposed design meets the pertinent Overbank
Protection Standard of the Stormwater Rules.

e The designer has addressed potential downstream flooding concerns
by indicating that the submitted analysis shows that the total runoff
volume of runoff to the receiving wetland will be decreased in the 1,
10 and 100-year 24-hour Type lll storm events.

3} Re: Soil Erosion and Sediment Control Issues: The submittal includes an
acceptable Soil Erosion and Sediment Control Plan.

4) Floodplain and Floodway Issues: The site of the proposed development is
{ocated inland of the FEMA-mapped 100-year floodplain.

Technical Justification(s): If the site plans for the proposed development include a
BMP that does not fully comply with all the applicable design requirements of the
RISDISM, then please note below:

o NA

Permit Conditions:

1) The long-term operation and maintenance plan shall be strictly followed.
The long-term operation and maintenance plan shall be that entitled
“Operation & Maintenance Plan, Gooding Avenue Development, Located in
Bristol, Rhode Island; Applicant: Kendan, LLC”, dated 1-23-2018, Revised 4-
06-2021, dated received 6/27/2022, prepared by DiPrete Engineering.

Page 2 of 2;
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Report Date: 6/30/2023 Revised 3/20/2014



Graphic Representation Uniform and Non Uniform Flow
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The Routing Diagram
The routing diagram shows the individual nodes that make up each project. The nodes are usually
connected by arrows that indicate how their outflows are routed. Multiple inflows are summed

automatically as required.’

Based on the routing diagram, HydroCAD is able to determine the correct sequence of calculations,
and then calculate the flows throughout the project. Routing calculations are automatically
updated as required. You can manipulate the diagram display with the main scroll bars, the too]

bar, the main menu, the palette, and the mouse.

Watershed components
Bach drainage system is represented by a network of the following types of nodes:

© Subcatchment: A relatively homogenous area of land that typically drains into a reach
or pond. Each subcatchment generates a runoff hydrograph. A subcatchment may alsobe
used to account for the rain falling directly on the surface of a pond. A subcatchment cannot
be used to route an inflow hydrograph. Instead, use a subcatchment to calculate the runoff

and a separate reach to perform the routing.

© Pond: A pond, swamp, dam, catch basin, manhole, drywell, or other impoundment that
fills with water from one or more sources and empties in a manner determined by a weir,
culvert, or other outlet device(s). The outflow of each pond is determined by a hydrograph
routing calculation which attenuates and delays the peak flow. A pond may empty into a
reach or into another pond. An.optional secondary outflow may be used to divert the
discharge from specific outlet devices and route them separately. A discarded outflow is
also available for outflows that are not subject to further routing, such as exfiltration.

e Catch Basin: A special type of pond that provides an insignificant amount of storage, but
otherwise has all the properties and capabilities of a pond. Since a catch basin has no
storage capability, it cannot detain or attenuate its inflow. However, the routing
calculations will determine the water surface level (headwater) at each point in time.

© Reach: A uniform stream, channel, or pipe that conveys water from one point to another
and operates under open channel flow.? A reach may also be used to route an upstream

hydrograph through a subcatchment.? The outflow of each reach is determin a
hydrograph routing calculation. This generally delaysand attenuates the peak flow. A

reach may be routed into a pond or into another reach.

® Link: A link may be used to 1) enter a hydrograph generated outside HydroCAD,
2) interconnect several routing diagrams, 3) scale a hydrograph, 4) split a hydrograph into .
two components for independent routing, or 5) define a fixed or tidal tailwater elevation.

1o sum multiple flows without performing a hydrograph routing, use an undescribed reach, pond, or link.

2o model a pipe under other flow conditions, including headwater and tailwater effects, use a catch basin or pond with
a culvert outlet. This applies to most culverted road crossings, manholes, and other impoundments that feed a pipe.

% When a reach drains a subcatchment along its length, it may be best modeled as a component of the subcatchment's
Tc calculation, rather than as an independent reach.




=".Th1'5 technique is based on the assumption that the total flow is equal to the sum of the flows for
the individual segments. If applied to a section with a constant Manning’s value, the result is no#
the same as the original Manning’s value.

'éu.bdivision by Segment

Q=3 Q =

Q=Total flow for cross-section [ft¥sec] or [m¥/sec]
Q=Flow for segment i (see Eq.23) [ft¥sec] or [m¥/sec]

* This technique produces exactly the same flow as the Lotter method, described above. It differs
“only in the calculation procedure, in which the total flow is the sum of thé flows calculated
: separately for each segment, without the use of a composite Manning’s value.

j"."S'ubdivision by Manning's Value

Q=Total flow for cross-section [ft*/sec] or [m®/sec]
Q,=Flow for consecutive segments with same Manning's value

‘This technique subdivides the channel only when there is a change (break) in the Manning's value.
This produces more consistent results than subdivision by segment, in that the resulting flow is
independent of the number of points along the cross section. When all segments have the same
Marnining's value, the flow is identical to the traditional solution for a constant Manning's value.
This technique is similar (although not identical) to the current procedure used in HEC-RAS.

;Other Procedures

- Ifanother technique is used to calculate flow through a complex cross-section, the rating curve can
' be calculated separately and entered into HydroCAD using option 1, above. However, using a
_defined geometry or cross-section allows direct evaluation of the channel at any depth, without
‘having to interpolate between a (smaller) number of user-defined stages.

-Reach Routing Limitations

_ -The preceding stage-discharge calculations are based solely on Manning's equation, and do not
: .flonsider possible inlet, outlet, or tailwater effects. If a complete analysis is desired for a pipe,
"lglgluding entrance losses and possible tailwater effects, it should be modeled as a pond with a
culvert outlet. If a detailed water surface profile is required for a channel, you should use a

Program specifically designed for that purpose.”®

25 ) . . p
Water surface profiles are usuallv nalenlatad 1indar aamatant e ammditiamn wabl o i oo —ta1. 1 1 :



2536-001-ALLS-PHCD-INHS Type Il 24-hr 100-Year Rainfall=8.60"

Prepared by DiPrete Engineering Printed 2/28/2024
HydroCAD® 10.20-3g s/n 01125 © 2023 HydroCAD Software Solutions LLC

Primary Comparison
Time Reach11. Reach 111. Time Reach 11. Reach 111. Time Reach 11. Reach 111.
(haurs) (cfs) (cfs) | (hours) (cfs) (cfs) (hours) (cfs) (cfs)

0.00 0.00 0.00 27.00 - 3.51 3.67 54.00 0.00 0.02
0.50 0.00 0.00 27.50 249 266 54.50 0.00 0.02
1.00 0.00 - 0.00 28.00 1.83 1.99 55.00 0.00 0.02
1.50 0.00 0.00 28.50 1.36 1.52 55.50 0.00 0.02
2.00 0.00 0.00 29.00 1.05 1.19 56.00 . 0.00 0.02
2.50 0.00 0.00 29.50 0.81 0.96 56.50 0.00 0.02
3.00 0.00 0.00 30.00 0.63 0.78 57.00 0.00 0.02
3.50 0.00 0.00 30.50 0.51 0.65 57.50 0.00 0.02
4.00 0.00 0.00 31.00 0.42 0.55 58.00 0.00 0.02
4,50 0.00 0.00 31.50 0.34 0.48 58.50 0.00 0.02
5.00 .0.01 0.01 . 32.00 0.28 0.42 59.00 0.00 0.02
5.50 0.20 0.20 32.50 0.23 0.37 59.50 0.00 0.02
6.00 0.92 0.92 33.00 0.19 0.33 60.00 0.00 0.02
6.50 2.32 2.32 33.50 0.16 0.29 60.50 0.00 0.02
7.00 4.57 4.57 34.00 0.14 0.26 61.00 0.00 0.02
7.50 7.83 7.80 34.50 0.12 0.24 61.50 0.00 0.02
8.00 12.22 1217 35.00 0.11 0.22 62.00 0.00 0.02
8.50 17.74 17.67 35.50 0.09 0.20 62.50 0.00 0.02
9.00 25.02 24.91 36.00 0.08 0.19 63.00 0.00 0.02
9.50 35.06 34.89 36.50 0.07 0.18 63.50 0.00 0.02

10.00 47.96 47.72 37.00 0.06 0.17 64.00 0.00 0.02

10.50 63.55 63.26 37.50 0.05 0.16 64.50 0.00 0.02

11.00 83.97 83.68 38.00 0.04 0.15 65.00 0.00 0.02

11.50 112.72 112.36 38.50 0.04 0.14 65.50 0.00 0.02

12.00 182.30 181.75 39.00 0.03 0.13 66.00 0.00 0.02

12.50 669.59 665.36 39.50 0.03 0.13 €6.50 0.00 0.02

13.00 920.95 918.61 40.00 0.03 0.12 67.00 0.00 0.02

13.50 572.45 571.50 40,50 0.03 0.11 67.50 0.00 0.02

14.00 344.61 344.09 41.00 0.02 0.11 68.00 0.00 0.02

14.50 233.75 233.41 41.50 0.02 0.10 68.50 000 ~ 0.02

15.00 176.45 176.20 42.00 0.02 0.09 69.00 0.00 0.02

15.50 143.95 143.77 4250 0.02 0.08 69.50 0.00 0.01

16.00 121.40 121.27 43.00 0.02 0.08 70.00 0.00 0.01

16.50 102.86 102.89 43.50 0.02 0.07 70.50 0.00 0.01

17.00 88.06 88.03 44,00 0.01 0.07 71.00 0.00 0.01

17.50 76.21 76.91 44,50 0.01 0.06 71.50 0.00 0.01

18.00 67.93 67.95 45,00 0.01 _ 0.06 7200 000 .. Ond .

18.50 60.04 60.08 45,50 0.01

19.00 53.64 53.71 46.00 0.01

19.50 49.11 49.18 46.50 0.01

20.00 45.71 45.79 47.00 0.01

20.50 42.85 43.03 47.50 0.01

21.00 40.61 40.70 48.00 0.01

21.50 38.56 38.66 48.50 0.01 ,

22.00 36.71 36.81 49.00 0.01 DiPrete using HydroCAD for ‘Downstream Analys

22.50 35.00 35.11 49.50 0.01 NO water surface elevations

§3~OO 2?23 33.44 50.00 88(1) Flow Rate does not compare with HEC RAS anal
3.50 67 31.78 50.50 ' ;

2400 3001 3012 | 5100 0,00 T s it . 6090

24,50 27.20 2733 | 5150 0.00 efa. Studly 387,93 €18 Elev. 90,

[ dy 358.46 cfs Elev. 67.22

25.00 18.94 1909 | 52,00 0.00 Spinard Study

25.50 11.86 12.12 52.50 0.00

26.00 7.67 7.83 53.00 0.00 0.03

26.50 5.10 5.26 53.50 0.00 0.03

50



