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Professionals Delivering Quality Solutions 

 

May 11, 2022 
 
City of Gardiner 
Mr. Kris McNeil, Code Enforcement Officer 
6 Church Street 
Gardiner, Maine 04345 

 
Subject: Stormwater Report 
 Iron Mine, LLC 
 
Dear Kris, 
 
E.S. Coffin Engineering & Surveying has completed the hydrologic calculations for Iron Mine, 
LLC and their trailer park located off Brunswick Avenue in Gardiner.  The 8.9-acre parcel is 
identified as Lots 14, 15A & 15B on Tax Map 27 in the City of Gardiner tax maps.  We have been 
asked to address stormwater flowing down Williams Lane and towards the Griffin 
Street/Commonwealth Avenue intersection.     
 
This past winter runoff from the trailer park was flooding the intersection mentioned above.  
Part of the issue can be contributed to the plugged 8” diameter ADS pipe flowing north under 
Griffin Street.  We have met with Jerry Douglas, Public Works Director regarding this situation 
and it was agreed that the best solution is to install a new detention pond at the bottom of 
Williams Lane.   
 
A detention pond located 135’ south from Williams Lane was installed last fall.  The pond was 
designed for an area of 3.77 acres with an outlet control structure having two 12” diameter 
orifices.  Several smaller peak-storm events this past winter and spring resulted in runoff 
flowing through the outlet control structure and not being stored in the detention pond.  We 
have reevaluated the pond and determined that a 6” orifice will provide the needed storage in 
the pond while not allowing larger peak-storm events to go over the top of the berms.  
Therefore, we are proposing to reduce the bottom orifice down to 6” in diameter by capping 
the orifice and cutting a 6” diameter hole.  This should result in runoff being detained in the 
pond and slowly releasing this water at a controlled rate.  We are also proposing to install a 
riprap ditch at the end of the outlet pipe to route this runoff directly into the aforementioned 
8” diameter ADS pipe under Griffin Street. 
 
The proposed detention pond will treat 41,685 sf (0.96 acres) of runoff from Williams Lane and 
the surrounding residential lots.  This pond will be 3.5’ deep and flows will be controlled by an 
outlet control structure.   
 
 



  

 

 

Modeling assumptions:  The “Hydro-Cad” computer program was used to determine the peak 
storm water runoff for the pre- and post-development conditions.  Hydro-Cad is a storm water 
modeling system, which utilizes the TR-20 method developed by the Soil Conservation Service 
(SCS). 
 
The design assumptions used for this project are: 
 Design storm:  24-hour, Type III rainfall distribution. 
 

 Rainfall:  24-hour precipitation values from U.S. Weather Bureau Technical Release  
  No. 40: 

 2-year storm = 2.8 inches 
 10-year storm = 4.2 inches 
 25-year storm = 5.2 inches 
 
 
Site specific parameters for the project are listed below: 
 
 Soils: Soils information to determine the hydrologic soil group for the site is derived 

from the Soil Survey of Kennebec County by the United States Department of 
Agriculture Soil Conservation Service.  The soils and hydrologic group are listed 
below: 

 
 Soil Classification Hydrologic Group 
 Lyman-Tunbridge (HrC) “C” 
 
 Ground Cover:  

  Pre-Development: The existing watershed ground cover is modeled as 
impervious and meadow. 

 
  Post-Development: The proposed watershed ground cover is impervious and 

lawn. 
 
 Cover Description Curve Number: 
 ¼ acre Lots  83 
 
Results: 
The pond will treat 41,685 sf of area that is a combination of lawn, roofs and pavement.  These 
results are shown on the Hydro Cad output sheets enclosed at the end of the report.  A 
detention pond will provide the storage and outlet control structure will limit the amount of 
flow exiting the pond for any particular rainfall event.  The outlet control structure will contain 
two orifices with a 5” diameter orifice at elevation 109.5’ and a 2.5” diameter orifice at the 
bottom of the pond (elevation 108.0’).  The 2.5” orifice is small and would clog eventually and 
therefore a 6” diameter pvc pipe with twelve 3/4” diameter holes, which equate to a 2.5” 
diameter hole, will be embedded in stone (see detail on sheet C-4).   
 



  

 

 

The proposed site (see plan entitled “C-1”) will be comprised of impervious area and lawn.  The 
post-development is broken down into one drainage areas and is shown on the plan entitled 
“POST”.  Summary tables showing the input values and resulting peak flows for Sub Areas and 
reaches are also included at the end of the report.  In the post development condition without 
the pond and outlet control structure being implemented, the 2-, 10- and 25-year peak storm 
events yield 1.20 cfs, 2.30 cfs and 3.13 cfs.  In the post development condition with the pond 
and outlet control structure being implemented, the three peak storm events yield 0.53 cfs, 
0.97 cfs and 1.17 cfs.  See the table below for results. 
 

POST-DEVELOPMENT HYDROLOGIC RESULTS 
 Event No Pond  With-Pond Difference 
    2 year   1.20 cfs   0.53 cfs -  0.67 cfs 
   10 year   2.30 cfs   0.97 cfs -  1.33 cfs 
   25 year   3.13 cfs   1.17 cfs -  1.96 cfs 

 
Conclusion: 
By comparing the peak storm events with and without the pond in the post-development 
condition, the results show that there will be a decrease of 0.67 cfs, 1.33 cfs and 1.96 cfs for the 
three peak storm events.  The implementation the 6” diameter orifice into the bottom of the 
outlet control structure of the existing pond will reduce flows significantly.  This coupled with 
the proposed detention pond and outlet control structure will help mitigate the flooding issues 
at the corner of Griffin Street and Commonwealth Avenue.  If you should have any questions or 
concerns, please do not hesitate to contact me at 623-9475. 
 
Respectfully submitted, 

 
James E. Coffin, PE 
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The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Kennebec County, Maine
Survey Area Data: Version 20, Aug 30, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Data not available.

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BuB2 Lamoine silt loam, 3 to 8 
percent slopes

3.7 1.6%

BuC2 Buxton silt loam, 8 to 15 
percent slopes

9.1 4.0%

CF Cut and fill land 13.9 6.1%

HrB Lyman-Tunbridge complex, 0 
to 8 percent slopes, rocky

51.8 22.6%

HrC Lyman-Tunbridge complex, 8 
to 15 percent slopes, rocky

57.1 24.9%

HtC Lyman-Abram-Rock outcrop 
complex, 8 to 15 percent 
slopes

5.0 2.2%

ML Made land 1.6 0.7%

PdB Paxton-Charlton fine sandy 
loams, 3 to 8 percent slopes

11.7 5.1%

PdC2 Paxton-Charlton fine sandy 
loams, 8 to 15 percent 
slopes, eroded

2.2 0.9%

PeB Paxton-Charlton very stony 
fine sandy loams, 3 to 8 
percent slopes

0.7 0.3%

PeC Paxton-Charlton very stony 
fine sandy loams, 8 to 15 
percent slopes

19.1 8.3%

RcA Ridgebury fine sandy loam 0.5 0.2%

RdA Ridgebury very stony fine 
sandy loam

0.5 0.2%

ScA Scantic silt loam, 0 to 3 
percent slopes

0.1 0.0%

WrB Woodbridge fine sandy loam, 3 
to 8 percent slopes

44.5 19.4%

WsB Woodbridge very stony fine 
sandy loam, 3 to 8 percent 
slopes

7.8 3.4%

Totals for Area of Interest 229.2 100.0%
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Type III 24-hr  2-Year Event Rainfall=2.80"Williams Lane Pond
  Printed  5/11/2022Prepared by E.S. Coffin Engineering & Surveying
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Summary for Subcatchment 2S: Sub 2

Runoff = 1.20 cfs @ 12.16 hrs,  Volume= 0.095 af,  Depth> 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Event Rainfall=2.80"

Area (sf) CN Description
41,865 83 1/4 acre lots, 38% imp, HSG C
25,956 62.00% Pervious Area
15,909 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 100 0.0200 0.2 Sheet Flow, AB

Grass: Short   n= 0.150   P2= 2.80"
0.9 323 0.0929 6.2 Shallow Concentrated Flow, BC

Paved   Kv= 20.3 fps
11.4 423 Total

Subcatchment 2S: Sub 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr
2-Year Event Rainfall=2.80"

Runoff Area=41,865 sf
Runoff Volume=0.095 af

Runoff Depth>1.19"
Flow Length=423'

Tc=11.4 min
CN=83

1.20 cfs



Type III 24-hr  2-Year Event Rainfall=2.80"Williams Lane Pond
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Summary for Pond 2P: Det. Pond

Inflow Area = 0.961 ac, 38.00% Impervious,  Inflow Depth > 1.19"    for  2-Year Event event
Inflow = 1.20 cfs @ 12.16 hrs,  Volume= 0.095 af
Outflow = 0.53 cfs @ 12.48 hrs,  Volume= 0.094 af,  Atten= 56%,  Lag= 18.8 min
Primary = 0.53 cfs @ 12.48 hrs,  Volume= 0.094 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 109.93' @ 12.48 hrs   Surf.Area= 1,004 sf   Storage= 1,229 cf

Plug-Flow detention time= 45.9 min calculated for 0.094 af (99% of inflow)
Center-of-Mass det. time= 41.6 min ( 846.9 - 805.3 )

Volume Invert Avail.Storage Storage Description
#1 108.00' 3,393 cf Custom Stage Data (Conic) Listed below (Recalc)

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

108.00 320 0 0 320
109.00 640 471 471 649
110.00 1,035 830 1,300 1,057
111.00 1,500 1,260 2,561 1,539
111.50 1,835 832 3,393 1,881

Device Routing     Invert Outlet Devices
#1 Primary 108.00' 15.0"  Round Culvert   L= 25.0'   Ke= 0.9?   

Inlet / Outlet Invert= 108.00' / 107.00'   S= 0.0400 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 
1.22718463030851?   

#2 Device 1 108.00' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 109.50' 5.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.53 cfs @ 12.48 hrs  HW=109.93'   (Free Discharge)
1=Culvert  (Passes 0.53 cfs of 5.33 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.22 cfs @ 6.5 fps)
3=Orifice/Grate  (Orifice Controls 0.31 cfs @ 2.3 fps)



Type III 24-hr  2-Year Event Rainfall=2.80"Williams Lane Pond
  Printed  5/11/2022Prepared by E.S. Coffin Engineering & Surveying

Page 4HydroCAD® 10.00-12  s/n 00434  © 2014 HydroCAD Software Solutions LLC

Pond 2P: Det. Pond
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Inflow Area=0.961 ac
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Summary for Subcatchment 2S: Sub 2

Runoff = 2.30 cfs @ 12.16 hrs,  Volume= 0.184 af,  Depth> 2.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Event Rainfall=4.20"

Area (sf) CN Description
41,865 83 1/4 acre lots, 38% imp, HSG C
25,956 62.00% Pervious Area
15,909 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 100 0.0200 0.2 Sheet Flow, AB

Grass: Short   n= 0.150   P2= 2.80"
0.9 323 0.0929 6.2 Shallow Concentrated Flow, BC

Paved   Kv= 20.3 fps
11.4 423 Total

Subcatchment 2S: Sub 2

Runoff

Hydrograph
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Type III 24-hr
10-Year Event Rainfall=4.20"

Runoff Area=41,865 sf
Runoff Volume=0.184 af

Runoff Depth>2.30"
Flow Length=423'

Tc=11.4 min
CN=83

2.30 cfs



Type III 24-hr  10-Year Event Rainfall=4.20"Williams Lane Pond
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Summary for Pond 2P: Det. Pond

Inflow Area = 0.961 ac, 38.00% Impervious,  Inflow Depth > 2.30"    for  10-Year Event event
Inflow = 2.30 cfs @ 12.16 hrs,  Volume= 0.184 af
Outflow = 0.97 cfs @ 12.47 hrs,  Volume= 0.182 af,  Atten= 58%,  Lag= 18.7 min
Primary = 0.97 cfs @ 12.47 hrs,  Volume= 0.182 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 110.84' @ 12.47 hrs   Surf.Area= 1,421 sf   Storage= 2,330 cf

Plug-Flow detention time= 43.9 min calculated for 0.182 af (99% of inflow)
Center-of-Mass det. time= 40.4 min ( 830.8 - 790.4 )

Volume Invert Avail.Storage Storage Description
#1 108.00' 3,393 cf Custom Stage Data (Conic) Listed below (Recalc)

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

108.00 320 0 0 320
109.00 640 471 471 649
110.00 1,035 830 1,300 1,057
111.00 1,500 1,260 2,561 1,539
111.50 1,835 832 3,393 1,881

Device Routing     Invert Outlet Devices
#1 Primary 108.00' 15.0"  Round Culvert   L= 25.0'   Ke= 0.9?   

Inlet / Outlet Invert= 108.00' / 107.00'   S= 0.0400 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 
1.22718463030851?   

#2 Device 1 108.00' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 109.50' 5.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.97 cfs @ 12.47 hrs  HW=110.84'   (Free Discharge)
1=Culvert  (Passes 0.97 cfs of 6.94 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.27 cfs @ 8.0 fps)
3=Orifice/Grate  (Orifice Controls 0.70 cfs @ 5.1 fps)
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Pond 2P: Det. Pond

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

2

1

0

Inflow Area=0.961 ac
Peak Elev=110.84'

Storage=2,330 cf

2.30 cfs

0.97 cfs



Type III 24-hr  25-Year Event Rainfall=5.20"Williams Lane Pond
  Printed  5/11/2022Prepared by E.S. Coffin Engineering & Surveying

Page 8HydroCAD® 10.00-12  s/n 00434  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Sub 2

Runoff = 3.13 cfs @ 12.16 hrs,  Volume= 0.252 af,  Depth> 3.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Event Rainfall=5.20"

Area (sf) CN Description
41,865 83 1/4 acre lots, 38% imp, HSG C
25,956 62.00% Pervious Area
15,909 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 100 0.0200 0.2 Sheet Flow, AB

Grass: Short   n= 0.150   P2= 2.80"
0.9 323 0.0929 6.2 Shallow Concentrated Flow, BC

Paved   Kv= 20.3 fps
11.4 423 Total

Subcatchment 2S: Sub 2

Runoff

Hydrograph
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Type III 24-hr
25-Year Event Rainfall=5.20"

Runoff Area=41,865 sf
Runoff Volume=0.252 af

Runoff Depth>3.14"
Flow Length=423'

Tc=11.4 min
CN=83

3.13 cfs
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Summary for Pond 2P: Det. Pond

Inflow Area = 0.961 ac, 38.00% Impervious,  Inflow Depth > 3.14"    for  25-Year Event event
Inflow = 3.13 cfs @ 12.16 hrs,  Volume= 0.252 af
Outflow = 1.17 cfs @ 12.50 hrs,  Volume= 0.249 af,  Atten= 62%,  Lag= 20.6 min
Primary = 1.17 cfs @ 12.50 hrs,  Volume= 0.249 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 111.47' @ 12.50 hrs   Surf.Area= 1,815 sf   Storage= 3,341 cf

Plug-Flow detention time= 45.4 min calculated for 0.249 af (99% of inflow)
Center-of-Mass det. time= 41.6 min ( 824.7 - 783.1 )

Volume Invert Avail.Storage Storage Description
#1 108.00' 3,393 cf Custom Stage Data (Conic) Listed below (Recalc)

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

108.00 320 0 0 320
109.00 640 471 471 649
110.00 1,035 830 1,300 1,057
111.00 1,500 1,260 2,561 1,539
111.50 1,835 832 3,393 1,881

Device Routing     Invert Outlet Devices
#1 Primary 108.00' 15.0"  Round Culvert   L= 25.0'   Ke= 0.9?   

Inlet / Outlet Invert= 108.00' / 107.00'   S= 0.0400 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 
1.22718463030851?   

#2 Device 1 108.00' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 109.50' 5.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.17 cfs @ 12.50 hrs  HW=111.47'   (Free Discharge)
1=Culvert  (Passes 1.17 cfs of 7.87 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.30 cfs @ 8.8 fps)
3=Orifice/Grate  (Orifice Controls 0.87 cfs @ 6.4 fps)
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Pond 2P: Det. Pond
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