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1.0 INTRODUCTION 
Morrow Acquisition Company, LLC (MAC) is proposing to perform closure of the Morrow Coal 
Combustion Residuals (CCR) Impoundment (Impoundment, Site) located southeast and adjacent 
to the Former Morrow Power Plant (Plant) in Kalamazoo County, Comstock Township, Michigan 
(Figure 1).  The Impoundment is a diked unit, located adjacent to Morrow Lake, and is 
approximately 61 acres.  The Plant was owned and operated by Consumers Power for the duration 
of its operating history, from 1939 to 1982.  The Plant utilized coal in its power generation 
operation from 1939 to 1969, before converting to oil and natural gas.  STS Hydropower, LLC 
(STS) acquired the Site as part of a hydroelectric project land acquisition around 1983 and 
currently owns and operates the adjacent Morrow Hydroelectric Project, which is sited at the 
Morrow Lake Dam, located on the Kalamazoo River.  The approximately 56-acre parcel of the 
Impoundment owned by STS was purchased by AP Jaguar, LLC in January 2026, and MAC 
assumed the environmental liability for the Impoundment in January 2026.  Approximately five 
(5) acres of the Impoundment are owned by others.   

The U.S. Environmental Protection Agency’s (EPA) Code of Federal Regulations (CFR), Part 40, 
Section §257.100(f)(3)(v) regulates legacy CCR surface impoundments. 40 CFR 
§257.100(f)(3)(v) requires that the owner or operator of a legacy CCR surface impoundment must 
design, construct, operate, and maintain an inflow design flood control system as specified in 
§257.82(a)(1) and §257.82(a)(2).  Additionally, §257.82(a) requires the owner or operator to have 
an inflow design flood control system plan. This document presents the results of Key 
Environmental Inc.’s (KEY) assessment for the inflow design flood control system for the Morrow 
CCR Impoundment in accordance with 40 CFR §257.82(a)(1) and §257.82(a)(2) and presents the 
main components of the inflow design flood control system in accordance with §257.82(c).    
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2.0 DESCRIPTION OF CCR UNIT 
The Morrow CCR Impoundment is approximately 61 acres, with approximately 24 acres being 
inundated by water or swamp, and the remaining acreage being wooded. The Impoundment is 
generally bounded to the north and east by Morrow Lake, and to the south and west by wooded 
property owned by STS. Northwest of the property, on a parcel owned by others, are the remnants 
of the former Morrow Power Plant, including a vacant brick power house and two concrete stacks. 
The Plant is not in operation and has not discharged water or CCR material to the Impoundment 
since the early 1980s. A former screenhouse is located immediately east of the powerhouse and is 
situated on the western edge of Morrow Lake, but is also vacant.  Located immediately north of 
the former substation area, STS is currently operating a hydroelectric generating plant that forms 
the outlet works for Morrow Lake and discharges to the Kalamazoo River, which then flows west 
toward the city of Kalamazoo.  The hydroelectric generating plant is situated on Morrow Dam, 
which is the impounding structure of Morrow Lake. 

Review of historical aerial photographs indicates the Impoundment’s first stage of construction 
began with the completion of the Morrow Dam in 1941.  The left embankment of the Morrow 
Dam would eventually form the western berm of the current Impoundment. By 1946, the northern 
section of the perimeter dike projecting into Morrow Lake was completed, and as of 1976, the dike 
had been extended to the southeast to connect to the existing raised access road on Morrow Lake’s 
southern shoreline, forming the current boundary of the Impoundment. 

Available reports for the Impoundment have indicated the following estimates and observations: 

• The depth of impounded water ranges from 0 to 5 feet. 

• The thickness of CCR ranges from approximately 0 to 20 ft. The thickness of the material 
is greatest in the northwest corner of the Impoundment and generally decreases moving in 
a southeastern direction. 

• The volume of impounded CCR is estimated to be approximately 576,000 cubic yards, of 
which approximately 479,000 cubic yards is believed to be on the 56 acres owned by AP 
Jaguar, and the remaining 97,000 cubic yards on property owned by others. Additionally, 
it is estimated that 112,000 cubic yards of CCR were used as fill material to construct the 
access berm along the north, east, and a portion of the south perimeter of the Impoundment. 
These estimates are based on limited subsurface data.
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3.0 INITIAL INFLOW DESIGN FLOOD CONTROL SYSTEM 
EVALUATION 

40 C.F.R. §257.82(a)(1) through §257.82(a)(3) states: 

The inflow design flood control system must adequately manage flow from the CCR unit to collect 
and control the peak discharge resulting from the inflow design flood specified in paragraph (a)(3) 
of this section. 

The inflow design flood is: 

o For a high hazard potential CCR surface impoundment, as determined under 
§ 257.73(a)(2) or § 257.74(a)(2), the probable maximum flood; 

o For a significant hazard potential CCR surface impoundment, as determined under 
§ 257.73(a)(2) or § 257.74(a)(2), the 1,000-year flood; 

o  For a low hazard potential CCR surface impoundment, as determined under 
§ 257.73(a)(2) or § 257.74(a)(2), the 100-year flood; or 

o For an incised CCR surface impoundment, the 25-year flood. 

The Impoundment has been determined to be classified as a Significant Hazard potential unit 
(KEY, 2026); therefore, the inflow design flood control system must adequately manage the peak 
discharge from the 1,000-year flood. The precipitation depth value for the 1000-year, 24-hour 
storm was determined from NOAA’s Precipitation Frequency Data Server (Atlas‐14), which is 
provided as Attachment A. 

A hydrologic and hydraulic analysis was completed utilizing HydroCAD version 10.20-5c. 
HydroCAD is a computer-aided design tool that utilizes methods from Natural Resource 
Conservation Service’s (NRCS) TR-20, TR-55, and Santa Barbara Urban Hydrograph (SBUH) to 
analyze the hydrology and hydraulics of a drainage system. In reviewing the existing site 
conditions and topography, the stormwater drainage area of the diked Impoundment is the area of 
the Impoundment itself (see Figure 2); therefore, the only inflow to the unit is direct precipitation.  
Additionally, only the water collected by the Impoundment itself was considered in this analysis 
and not any potential inflow from Morrow Lake, which is hydraulically controlled to limit pool 
variance by the operation of the Morrow Dam. Topographic data for the Impoundment was 
obtained from a drone survey of the unit completed in September 2025.   

The available storage volume for the Impoundment was modeled as the storage from the assumed 
initial pool elevation within the Impoundment (Elevation ±775 feet) to the perimeter dike crest 
elevation (Elevation ±780 feet), as shown on Figure 3.  The hydraulic outlet structure is located in 
the southeastern corner of the Impoundment and is comprised of a metal riser structure and outlet 
pipe, which was installed through the perimeter dike, and discharges to Morrow Lake.   
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No known historical design drawings or original design hydraulic calculations are available for 
this structure.  Therefore, the outlet structure conduit was modeled to be 4 feet in diameter as 
indicated in the History of Construction report (AECOM, 2026) for the Impoundment, and it was 
assumed to be constructed of a cast iron material.  Additional conservative assumptions, including 
discharge elevation and pipe slope, were made regarding the modeling of this outlet structure based 
on site photographs and historical inspection reports.   

Two analyses were completed to determine the maximum water elevation within Morrow Lake 
under different initial pool conditions. In the first analysis, it was assumed that the normal pool 
and tailwater elevation within the Impoundment and Morrow Lake, respectively, was Elevation 
±775 feet. In an additional analysis, it was conservatively assumed that elevation within the 
Impoundment and Morrow Lake were both at the 500-year flood elevation of Morrow Lake, 
which, according to FEMA mapping, is Elevation ±779 feet. 

Table 1 below provides the parameters utilized when modeling the general site hydrologic and 
hydraulic system for the Impoundment.  

Table 1: Impoundment Characteristics 

Impoundment Surface Area  62.9 acres 

Initial Pool Elevation  Elevation ±775.0 feet 

Weighted Curve Number (CN) 82 

Time of Concentration  6 minutes 

Table 2 below provides the parameters utilized when modeling the hydraulic outlet system for the 
Impoundment. 

Table 2: Outlet Characteristics 

Outlet Diameter  4 feet 

Outlet Length  80 feet 

Pipe Material Cast Iron 

Inlet Invert Elevation  Elevation ±772.1 feet 

Outlet Invert Elevation  Elevation ±772.0 feet 
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The calculated results for the inflow design flood control system analysis are summarized as 
follows: 

Table 3: Results of Inflow Flood Analysis 

Impoundment Peak Water Elevation 

(Starting at Normal Pool Elevation ±775 feet) 

778.0 feet 

Impoundment Peak Water Elevation 

(Starting at 500-Year Flood Elevation ±779 feet) 

779.5 feet 

As stated above, the perimeter dike crest for the Impoundment is Elevation ±780 feet; therefore, 
the inflow design flood control system analysis indicates that the Impoundment’s storage capacity 
and hydraulic outlet structure are sufficient to pass the inflow design flood event (1000-year flood), 
while still providing approximately 2.0 feet of freeboard with the Impoundment and Morrow Lake 
starting at a normal pool elevation of Elevation ±775 feet. The analysis also indicates that the 
Impoundment’s storage capacity and hydraulic outlet structure are sufficient to pass the 1000-year 
flood event, while still providing approximately 0.5 feet of freeboard with the Impoundment and 
Morrow Lake starting at the 500-year flood elevation of Elevation ±779 feet. The HydroCAD 
reports are included as Attachment B. 
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4.0 SURFACE WATER DISCHARGE REQUIREMENTS 
40 CFR §257.82(b) states: 

Discharge from the CCR unit must be handled in accordance with the surface water requirements 
under §257.3-3, which states: 

(a) For purposes of section 4004(a) of the Act, a facility shall not cause a discharge of
pollutants into waters of the United States that is in violation of the requirements of the
National Pollutant Discharge Elimination System (NPDES) under section 402 of the Clean
Water Act, as amended.

(b) For purposes of section 4004(a) of the Act, a facility shall not cause a discharge of dredged
material or fill material to waters of the United States that is in violation of the requirements
under section 404 of the Clean Water Act, as amended.

(c) A facility or practice shall not cause non-point source pollution of waters of the United
States that violates applicable legal requirements implementing an areawide or Statewide
water quality management plan that has been approved by the Administrator under section
208 of the Clean Water Act, as amended.

(d) Definitions of the terms Discharge of dredged material, Point source, Pollutant, Waters of
the United States, and Wetlands can be found in the Clean Water Act, as amended, 33 U.S.C.
1251 et seq., and implementing regulations, specifically 33 CFR part 323 (42 FR 37122, July
19, 1977)

Based on historical documents, located by KEY, prepared by Consumers Power, the current 
hydraulic outlet structure for the Impoundment was previously identified as Outfall 003 and 
regulated pursuant to NPDES Permit No. MI 0001384 during the Morrow Power Plant’s operation.  
In 1984, Consumers Power requested that the permit be terminated when the Plant was shut down 
and decommissioned.  There is no known existing NPDES permit for the Impoundment; however, 
active CCR placement activities have not occurred in the Impoundment since 1969, and the unit 
is stabilized and heavily vegetated. Therefore, any surface water discharge from the Impoundment 
meets the requirements of 40 CFR §257.3-3. 



Inflow Design Flood Control System Plan 
Morrow CCR lmpoundment 
Former Morrow Power Plant 
Kalamazoo County, Comstock Township, Michigan 

5.0 CERTIFICATION 

May2026 

Pursuant to 40 CFR §257.82 _(c) of The Hazardous and Solid Waste Management System; Disposal 

of Coal Combustion Residuals from Electric Utilities; Final Rule, the owner or operator of a CCR 

unit must prepare initial and periodic inflow design flood control system plans for the CCR unit to 

document how the inflow design flood control system has been designed and constructed to meet 

the requirements of this section. Per the requirements of 40 CFR §257.82(c)(5), the owner or 

operator must obtain a certification from a qualified professional engineer stating that the initial 

inflow design flood control system plan meets the requirements of this section. In accordance 

therewith, this certification is provided to document that the initial inflow design flood control 

system plan for the above-referenced CCR unit meets the requirements of 40 CFR §257.82(c) by 

way of 40 CFR §257.l 00(f)(3)(v). 

5.1. LIMITATIONS 

The signature of Consultant's authorized representative on this document represents that, to the 

best of Consultant's knowledge, information, and belief in the exercise of its professional 

judgment, it is Consultant's professional opinion that the aforementioned information is accurate 

as of the date of such signature. Any opinion or decisions by Consultant are made on the basis of 

Consultant's experience, qualifications, and professional judgment and are not to be construed as 

warranties or guaranties. Opinions relating to environmental, geologic, and geotechnical 

conditions or other estimates are based on available data, and actual conditions may vary from 

those encountered at the times and locations where data are obtained, despite the use of due care. 

5.2. CONSULTANT'S CERTIFICATION 

I, Mark Keck, being a Registered Professional Engineer in good standing in the State of Michigan, 

do hereby certify that, to the best of my knowledge, information, and belief, that the information 

contained in this certification is prepared in accordance with the accepted practice of engineering; 

that the information contained herein is accurate as of the date of my signature below. 

• Mark • 
Keck 

License No. 
20131655 

Mark Keck, P .E. 

Project Manager 

11-uL- S-'i5-¼-

Michigan Professional Engineer #6201316553 

5-1
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NOAA Atlas 14, Volume 8, Version 2
Location name: Kalamazoo, Michigan, USA*

Latitude: 42.276°, Longitude: -85.4916°
Elevation: 772 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.331
(0.275‑0.398)

0.386
(0.320‑0.465)

0.479
(0.396‑0.579)

0.559
(0.459‑0.678)

0.672
(0.529‑0.843)

0.762
(0.582‑0.967)

0.853
(0.625‑1.11)

0.949
(0.660‑1.27)

1.08
(0.715‑1.48)

1.18
(0.757‑1.64)

10-min 0.484
(0.402‑0.583)

0.566
(0.469‑0.681)

0.702
(0.580‑0.848)

0.819
(0.671‑0.993)

0.984
(0.775‑1.23)

1.12
(0.853‑1.42)

1.25
(0.915‑1.62)

1.39
(0.966‑1.85)

1.58
(1.05‑2.16)

1.73
(1.11‑2.40)

15-min 0.590
(0.490‑0.711)

0.690
(0.572‑0.831)

0.856
(0.707‑1.03)

0.998
(0.819‑1.21)

1.20
(0.945‑1.50)

1.36
(1.04‑1.73)

1.52
(1.12‑1.98)

1.69
(1.18‑2.26)

1.93
(1.28‑2.64)

2.11
(1.35‑2.92)

30-min 0.820
(0.682‑0.988)

0.965
(0.800‑1.16)

1.21
(0.997‑1.46)

1.41
(1.16‑1.71)

1.70
(1.34‑2.13)

1.93
(1.48‑2.45)

2.17
(1.59‑2.82)

2.41
(1.68‑3.22)

2.74
(1.82‑3.75)

3.00
(1.92‑4.16)

60-min 1.02
(0.848‑1.23)

1.22
(1.02‑1.48)

1.57
(1.30‑1.90)

1.87
(1.54‑2.27)

2.31
(1.82‑2.91)

2.66
(2.04‑3.39)

3.02
(2.22‑3.94)

3.41
(2.37‑4.56)

3.93
(2.61‑5.40)

4.35
(2.79‑6.04)

2-hr 1.22
(1.02‑1.45)

1.48
(1.24‑1.77)

1.94
(1.62‑2.32)

2.34
(1.93‑2.80)

2.92
(2.32‑3.65)

3.39
(2.62‑4.28)

3.88
(2.88‑5.02)

4.40
(3.10‑5.84)

5.13
(3.44‑6.98)

5.70
(3.70‑7.85)

3-hr 1.33
(1.12‑1.58)

1.63
(1.37‑1.93)

2.15
(1.80‑2.56)

2.62
(2.18‑3.13)

3.31
(2.66‑4.13)

3.88
(3.02‑4.89)

4.48
(3.34‑5.78)

5.12
(3.63‑6.77)

6.02
(4.07‑8.17)

6.74
(4.41‑9.23)

6-hr 1.58
(1.35‑1.86)

1.90
(1.62‑2.24)

2.49
(2.10‑2.93)

3.02
(2.54‑3.57)

3.83
(3.12‑4.76)

4.51
(3.56‑5.65)

5.24
(3.97‑6.73)

6.04
(4.34‑7.95)

7.18
(4.93‑9.68)

8.10
(5.36‑11.0)

12-hr 1.92
(1.65‑2.23)

2.22
(1.91‑2.59)

2.79
(2.38‑3.25)

3.32
(2.81‑3.88)

4.13
(3.41‑5.09)

4.83
(3.86‑6.00)

5.59
(4.28‑7.11)

6.43
(4.68‑8.38)

7.63
(5.30‑10.2)

8.61
(5.77‑11.6)

24-hr 2.28
(1.98‑2.62)

2.58
(2.23‑2.97)

3.13
(2.70‑3.61)

3.66
(3.13‑4.23)

4.48
(3.73‑5.45)

5.18
(4.18‑6.38)

5.96
(4.61‑7.50)

6.81
(5.02‑8.80)

8.05
(5.66‑10.7)

9.06
(6.15‑12.1)

2-day 2.60
(2.28‑2.96)

2.97
(2.60‑3.38)

3.63
(3.16‑4.14)

4.23
(3.65‑4.84)

5.13
(4.30‑6.14)

5.88
(4.79‑7.13)

6.69
(5.23‑8.31)

7.57
(5.63‑9.64)

8.81
(6.27‑11.5)

9.81
(6.75‑13.0)

3-day 2.86
(2.52‑3.24)

3.25
(2.85‑3.68)

3.93
(3.44‑4.46)

4.56
(3.96‑5.19)

5.49
(4.63‑6.54)

6.28
(5.14‑7.56)

7.12
(5.60‑8.78)

8.03
(6.02‑10.2)

9.32
(6.68‑12.1)

10.4
(7.18‑13.6)

4-day 3.09
(2.73‑3.48)

3.48
(3.07‑3.92)

4.18
(3.68‑4.72)

4.82
(4.21‑5.47)

5.79
(4.90‑6.86)

6.60
(5.43‑7.92)

7.47
(5.90‑9.18)

8.41
(6.34‑10.6)

9.75
(7.03‑12.6)

10.8
(7.55‑14.2)

7-day 3.65
(3.25‑4.07)

4.09
(3.63‑4.56)

4.86
(4.31‑5.45)

5.56
(4.90‑6.26)

6.62
(5.65‑7.76)

7.49
(6.22‑8.90)

8.43
(6.72‑10.3)

9.44
(7.18‑11.8)

10.9
(7.91‑14.0)

12.0
(8.46‑15.6)

10-day 4.16
(3.72‑4.62)

4.64
(4.15‑5.16)

5.48
(4.88‑6.10)

6.23
(5.50‑6.96)

7.33
(6.28‑8.53)

8.24
(6.86‑9.71)

9.20
(7.37‑11.1)

10.2
(7.82‑12.7)

11.7
(8.54‑14.9)

12.8
(9.08‑16.6)

20-day 5.75
(5.19‑6.31)

6.32
(5.70‑6.95)

7.29
(6.55‑8.03)

8.10
(7.24‑8.97)

9.25
(7.98‑10.6)

10.2
(8.54‑11.8)

11.1
(8.97‑13.2)

12.0
(9.31‑14.7)

13.3
(9.88‑16.8)

14.4
(10.3‑18.4)

30-day 7.12
(6.47‑7.77)

7.79
(7.07‑8.51)

8.88
(8.03‑9.72)

9.76
(8.77‑10.7)

11.0
(9.49‑12.4)

11.9
(10.0‑13.6)

12.8
(10.4‑15.0)

13.7
(10.6‑16.6)

14.8
(11.0‑18.5)

15.7
(11.4‑20.0)

45-day 8.89
(8.12‑9.63)

9.71
(8.86‑10.5)

11.0
(10.0‑12.0)

12.0
(10.8‑13.1)

13.3
(11.6‑14.9)

14.3
(12.1‑16.2)

15.1
(12.4‑17.6)

16.0
(12.5‑19.2)

17.0
(12.7‑21.0)

17.7
(12.9‑22.4)

60-day 10.4
(9.55‑11.2)

11.4
(10.4‑12.3)

12.9
(11.8‑13.9)

14.0
(12.7‑15.2)

15.4
(13.5‑17.1)

16.5
(14.0‑18.6)

17.4
(14.2‑20.1)

18.2
(14.3‑21.7)

19.1
(14.4‑23.5)

19.7
(14.5‑24.9)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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