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STATE OF MISSOURI 
 

DEPARTMENT OF NATURAL RESOURCES 
 

MISSOURI CLEAN WATER COMMISSION 
 
 
 
 
 
 
 
 

CONSTRUCTION PERMIT 
 
The Missouri Department of Natural Resources hereby issues a permit to: 

 
Doe Run Brushy Creek Mine & Mill 

10827 Highway KK 
 Bunker, MO 63629 

 
 
for the construction of (described facilities): 

See attached. 

 
Permit Conditions: 

See attached. 

 
Construction of such proposed facilities shall be in accordance with the provisions of the Missouri Clean Water 
Law, Chapter 644, RSMo, and regulation promulgated thereunder, or this permit may be revoked by the Department 
of Natural Resources (Department). 
 
As the department does not examine structural features of design or the efficiency of mechanical equipment, the 
issuance of this permit does not include approval of these features. 
 
A representative of the department may inspect the work covered by this permit during construction.  Issuance of a 
permit to operate by the department will be contingent on the work substantially adhering to the approved plans and 
specifications. 
 
This permit applies only to the construction of water pollution control components; it does not apply to other 
environmentally regulated areas.  
 
 

June 22, 2017      
Effective Date     Edward B. Galbraith, Director, Division of Environmental Quality 
 
 
 

June 21, 2032   
Expiration Date     David J. Lamb, Acting Director, Water Protection Program 
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CONSTRUCTION PERMIT 
 
 

I. CONSTRUCTION DESCRIPTION  
 

Doe Run is constructing a new impoundment and dam at the Brushy Creek Mine and Mill to store 
mine tailings. The basin will be 154 acres on the Lick Creek watershed. The stability and geotechnics 
of the dam are being evaluated by the Department’s Water Resources Dam Safety Program, and Doe 
Run cannot start construction until Dam Safety issues a permit to allow the construction of the dam. 
The Dam Safety program evaluated the design storm event of 0.75 PMP and amount of freeboard 
expected in the new impoundment. The Department’s Environmental Geology Section completed a 
geohydrological evaluation of the impoundment site and gave the site a moderate rating for overall 
geologic limitations. The basin is not over underground mining operations. 
 
The new impoundment will operate as no-discharge, with water being pumped to the existing tailings 
impoundment and then to the CoMag treatment facility before ultimate discharge through Outfall  
No. 001. The facility is constructing a new spillway to handle flows from extreme weather events 
(Outfall No. 005). 

 
II. COST ANALYSIS FOR COMPLIANCE 
 

Pursuant to Section 644.145, RSMo, when issuing permits under this chapter that incorporate a new 
requirement for discharges from publicly owned combined or separate sanitary or storm sewer 
systems or publicly owned treatment works, or when enforcing provisions of this chapter or the 
Federal Water Pollution Control Act, 33 U.S.C. 1251 et seq., pertaining to any portion of a publicly 
owned combined or separate sanitary or storm sewer system or [publicly owned] treatment works, the 
Department of Natural Resources shall make a “finding of affordability” on the costs to be incurred 
and the impact of any rate changes on ratepayers upon which to base such permits and decisions, to 
the extent allowable under this chapter and the Federal Water Pollution Control Act.  This process is 
completed through a cost analysis for compliance. Permits that do not include new requirements may 
be deemed affordable.  

 
The Department is not required to complete a cost analysis for compliance because the facility is not a 
combined or separate sanitary sewer system for a publically-owned treatment works. 

 
III. CONSTRUCTION PERMIT CONDITIONS 
 

The permittee is authorized to construct subject to the following conditions: 
 

1. This construction permit does not authorize discharge. 
 

2. All construction shall be in accordance with the plans and specifications submitted by Golder 
& Associates on February 14, 2017. 

 
3. The department must be contacted in writing prior to making any changes to the approved plans 

and specifications that would directly or indirectly have an impact on the capacity, flow, system 
layout, or reliability of the proposed wastewater treatment facilities or any design parameter that 
is addressed by 10 CSR 20-8, in accordance with 10 CSR 20-8.110(8). 
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4. State and federal law does not permit bypassing of raw wastewater, therefore steps must be taken 
to ensure that raw wastewater does not discharge during construction.  If a sanitary sewer 
overflow or bypass occurs, report the appropriate information to the department’s Southeast 
Regional Office per 10 CSR 20-7.015(9)(E)2. 

 
5. This construction permit is invalid for projects required to comply with the requirements 

contained in 10 CSR 20-4, “Grants and Loans” 
 

6. Protection of drinking water supplies shall be in accordance with 10 CSR 20-8.120(10).  “There 
shall be no physical connections between a public or private potable water supply system and a 
sewer, or appurtenance thereto which would permit the passage of any wastewater or polluted 
water into the potable supply.  No water pipe shall pass through or come in contact with any part 
of a sewer manhole.” 

 
7. Sewers in relation to water works structures shall meet the requirements of 10 CSR 23-3.010 with 

respect to minimum distances from public water supply wells or other water supply sources and 
structures. 

 
A. Sewer mains shall be laid at least 10 feet horizontally from any existing or proposed water 

main.  The distances shall be measured edge-to-edge.  In cases where it is not practical to 
maintain a 10 foot separation, the department may allow a deviation on a case-by-case basis, 
if supported by data from the design engineer.  Such a deviation may allow installation of the 
sewer closer to a water main, provided that the water main is in a separate trench or on an 
undisturbed earth shelf located on either side of the sewer and at an elevation so the bottom of 
the water main is at least 18 inches above the top of the sewer.  If it is impossible to obtain 
proper horizontal and vertical separation as described above for sewers, the sewer must be 
constructed of slip-on or mechanical joint pipe or continuously encased and be pressure tested 
to 150 pounds per square inch to assure water tightness. 

 
B. Manholes should be located at least 10 feet horizontally from any existing or proposed water 

main. 
 

C. Manholes shall be located with the top access at or above grade level. 
 

D. Sewers crossing water mains shall be laid to provide a minimum vertical distance of  
18 inches between the outside of the water main and the outside of the sewer.  This shall be 
the case where the water main is either above or below the sewer.  The crossing shall be 
arranged so that the sewer joints will be equidistant and as far as possible from the water 
main joints.  Where a water main crosses under a sewer, adequate structural support shall be 
provided for the sewer to maintain line and grade.  When it is impossible to obtain proper 
vertical separation as stipulated above, one of the following methods must be specified: 

 
a. The sewer shall be designed and constructed equal to the water pipe and shall be pressure 

tested to assure water tightness prior to backfilling; or 
 

b. Either the water main or sewer line may be continuously encased or enclosed in a 
watertight carrier pipe which extends 10 feet on both sides of the crossing, measured 
perpendicular to the water main.  The carrier pipe shall be of materials approved by the 
department for use in water main construction. 
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8. In addition to the requirements for a construction permit, 10 CSR 20-6.200 requires land 
disturbance activities of 1 acre or more to obtain a Missouri state operating permit to discharge 
stormwater.  The permit requires best management practices sufficient to control runoff and 
sedimentation to protect waters of the state.  Land disturbance permits will only be obtained by 
means of the department’s ePermitting system available online 
at www.dnr.mo.gov/env/wpp/epermit/help.htm.  See www.dnr.mo.gov/env/wpp/stormwater/sw-
land-disturb-permits.htm for more information. 

 
9. A United States (U.S.) Army Corps of Engineers (COE) permit (404) and a Water Quality 

Certification (401) issued by the department or permit waiver may be required for the activities 
described in this permit.  The facility shall not initiate construction activities covered in this 
permit until these requirements are satisfied.  If construction activity will disturb any land below 
the ordinary high water mark of jurisdictional waters of the U.S. then a 404/401 will be required.  
Since the COE makes determinations on what is jurisdictional, you must contact the COE to 
determine permitting requirements.  You may call the department’s Water Protection Program at 
573-751-1300 for more information.  See www.dnr.mo.gov/env/wpp/401/ for more information. 

 
10. Upon completion of construction: 
 

A. Doe Run will become the continuing authority for operation, maintenance, and modernization 
of these facilities; 

 
B. Submit the enclosed form Statement of Work Completed to the department in accordance 

with 10 CSR 20-6.010(5)(D); and  
 
C. Submit an electronic copy of the as builts of the project. 
 

  

http://dnr.mo.gov/env/wpp/epermit/help.htm
http://www.dnr.mo.gov/env/wpp/stormwater/sw-land-disturb-permits.htm
http://www.dnr.mo.gov/env/wpp/stormwater/sw-land-disturb-permits.htm
http://www.dnr.mo.gov/env/wpp/401/
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IV. REVIEW SUMMARY 
 

1. CONSTRUCTION PURPOSE 
The Brushy Creek Mine & Mill has submitted a construction permit application, CP0001852, for 
the construction of a new earthen basin to support the mining and milling operations onsite.  The 
proposed earthen basin will be located adjacent to the existing settling basin.  The proposed new 
earthen basin will be 154 acres.  The site has received a moderate geohydrological rating from the 
Missouri Geological Survey.  The proposed basin has a design application under review by the 
Department’s Water Resources Dam Safety Program.  The proposed basin received its modified 
Department Water Quality Certification on December 28, 2016. As of May 5, 2017, the facility is 
still awaiting approval from US Corps of Engineers-Little Rock District.  The proposed basin will 
not be located above any underground mine workings.  
 
The facility received an Antidegradation determination on May 6, 2016 which stated the water 
collected in the basin will receive treatment through Outfall No. 001 and the emergency spillway 
will only discharge with extreme weather conditions, Antidegradation was not required.  
 
The new impoundment is planned for construction on Lick Creek upstream of the existing 
impoundment.  The proposed new impoundment will be about 154 acres and will have an 
emergency spillway, Outfall No. 005. It will be piped to the other impoundment for treatment and 
ultimate discharge through Outfall No. 001. 

 
 

2. COMPLIANCE PARAMETERS 
 

The new impoundment will operate as no-discharge, with water being pumped to the existing 
tailings impoundment and then to the CoMag treatment facility before ultimate discharge 
through Outfall No. 001.  The facility is constructing a new spillway to handle flows from 
extreme weather events (Outfall No. 005).  If it discharges, it will be required to meet the 
following effluent limits. 
 

PARAMETERS UNIT DAILY 
MAXIMUM 

MONTHLY 
AVERAGE 

SAMPLE 
TYPE 

PHYSICAL      
FLOW MGD * * ESTIMATE 
PRECIPITATION INCHES * * MEASURE 
CONVENTIONAL     
PH SU 6.5-9.0 6.5-9.0 GRAB 
TSS  MG/L 30 20 GRAB 
METALS     
CADMIUM, TR μg/L 0.7 0.3 GRAB 
COPPER, TR μg/L 20.8 10.4 GRAB 
LEAD, TR μg/L 10.9 5.4 GRAB 
MERCURY, TR μg/L 2 1 GRAB 
ZINC, TR μg/L 195.0 97.0 GRAB 
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3. REVIEW of MAJOR TREATMENT DESIGN CRITERIA  

 
Doe Run is constructing a new impoundment and dam at the Brushy Creek Mine and Mill to 
store water from the mines along with tailings.  The basin will be 154 acres on the Lick Creek 
watershed.  The stability and geotechnics of the dam are being e evaluated by the 
department’s Water Resources Dam Safety Program, to allow the construction of the dam. 
The Dam Safety program evaluates the design storm event of 0.75 PMP and amount of 
freeboard expected in the new impoundment.  
 
The department’s Environmental Geology Section completed a geohydrological evaluation of 
the impoundment site and gave the site a moderate rating for overall geologic limitations.  
The basin is not over underground mining operations. 
 
The compacted soil liner will be compacted in 9 inch lifts until the 36 inch (3 ft) thickness is 
achieved.  The compacted soil permeability will meet the requirements of 10 CSR  
20-8.200(C)(1) of 1 x10-7 cm/sec, according to the borings and test pits that Doe Run 
collected to support the construction of the basin.  Doe Run collected 50 borings to 
characterize the soil, which had the 3 main soil characteristics of predominately gravely clay 
(CH), predominately silty gravely clay (CH), and coarse-grained gravel and sand (GM/SM). 
17 test pits were collected in August and September 2016 for visual analysis and 
characterization, determining remodeled permeability (ASTM D5084), standard proctor 
(ASTM D698), and modified proctor (ASTM D1557).  The predominately gravely clay and 
predominately silty gravely clay will comprise the compacted soil liner.  The borrow source 
for the soils is the area surrounding the new impoundment, which is an estimated quantity of 
450,000 cubic yards.  

 
The Acceptable Permeability Zone approach was utilized to calculate the target compaction 
criteria based on the Proctor density and the hydraulic conductivity testing of the borrow 
materials.  The compacted samples were tested at approximately 95% maximum dry unit 
weight and wet of optimum moisture content.  From there Golder developed a chart to 
encompass moisture-density points where the compaction met the hydraulic conductivity. 
The chart developed the target compaction criteria to meet the permeability of 1 x10-7 cm/sec. 
To meet the hydraulic conductivity of 1 x10-7 cm/sec, utilizing the Acceptable Permeability 
Zone, the moisture content vs. dry unit weight needs to follow in the set zone of: 

• At moisture content at 15%, the dry unit weight needs to be 115 pcf ; 
• At moisture content at 20%, the dry unit weight needs to be 100 pcf to 108 pcf; 
• At moisture content at 25%, the dry unit weight needs to be 92 pcf to 98 pcf; 
• At moisture content at 30%,  the dry unit weight needs to be 85 pcf to 92 pcf; and 
• At moisture content at 35%, the dry unit weight needs to be 85 pcf. 

 
Moisture contents below 15% and above 40% and dry unit weights below 80 pcf are not in 
the Acceptable Permeability Zone.  
 
The specifications submitted require that every 10,000 cubic yards placed have a soil sample 
collected and tested for Atterberg limits, grain size analysis, soil classification, and natural 
moisture content.  For every 20,000 cubic yards placed, an undisturbed sample of compacted 
soil must be collected and have hydraulic conductivity testing conducted.  n place moisture 
content and dry density of soil liner must be performed on a 400 ft grid to verify results. T he 
testing frequencies designated in the specifications do deviate from the recommended 
minimums established by Daniel and Koerner (1995); however their method testing 
frequencies are just recommendations and not requirements.  
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The new basin will be constructed with 2.5:1 slopes, which is a granted deviation from  
10 CSR 20-8.200(6)(A)3 requirement of 3:1 slopes.  
 
The construction of the basin will only be one unit and is not uniform in shape.  As the 
purpose of the basin is to facilitate settling, not BOD removal and the shape is to fit the 
existing landscape and minimize construction along Lick Creek, deviations were granted 
from 10 CSR 20-8.200(5)(E) requirement of cells should be less than 40 acres and 10 CSR 
20-8.200(5) (F) requirement of the shape of the basin.  
 
As the basin will be 154 acres and take time to fill with slurried tailings and water, the facility 
will be placing 6 inches of soil on top of the compacted soil liner to prevent the drying out of 
the liner.  Also, the facility is planning to put a layer of tailings in the basin.  This is to meet 
the requirements of 10 CSR 20-8.200(C)3 to maintain the moisture content of the seal and to 
protect the liner.  
 
Fencing is not required around the basin as it is located on Doe Run’s property and access to 
the basin is restricted, thus a deviation from 10 CSR 20-8.200(8)(A) is granted.  
 
Water will be pumped from the new impoundment to the existing impoundment and on to the 
CoMag treatment plant and ultimate discharge through Outfall No. 001.  The existing 
impoundment was constructed in 1970’s and has groundwater monitoring around it through 
the Department’s Land Reclamation Program.  The construction of the CoMag treatment 
plant was covered under CP0001413 and has been in operation since October 2014. 
 
Doe Run provided the following schedule for construction to request a fifteen year 
construction permit, as the construction will be phased. 10 CSR 20-6.010(4)(G) provides the 
reopener if there is a change in circumstances or conditions. 

• Clearing of construction area: November 1, 2017-March 1, 2018  
• Obtain remainder of applicable permits: by March 1, 2018  
• Construction of the soil liner: estimated completion March 2020  
• Construction of starter dam: estimated completion 2022  
• Placement of tailings in starter phase: estimated completion 2024  
• Dam Raise 1:2024-2027 dam construction, upper basin grading, and tailings 

placement  
• Dam Raise 2: 2027-2032 dam construction, upper basin grading, and tailings 

placement  
 

4. OPERATING PERMIT  
 

The operating permit renewal, MO-0001848, was public noticed March 30-May 1, 2017 and 
republic noticed in June 2017.  The public noticed renewal included the construction 
activities.  As the basin will be operated as no-discharge and will only discharge during 
extreme weather events, the operating permit renewal will be issued with the basin and new 
outfall, Outfall No. 005.  When construction is complete, the facility will submit a statement 
of work completed.  

 
Leasue Meyers, EI 
Engineering Section  
leasue.meyers@dnr.mo.gov 
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