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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:

Boy Scouts of America - Great Rivers Council, Inc.
1203 Fay Street
Columbia, MO 65201

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.
November 1, 2016 n .

tural Resources

Effective Date Harry D.%ozoia@ctor, Department

October 31, 2018 % /h 4%4/

Expiration Date John MglrasDirector, Water Protection Program
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CONSTRUCTION PERMIT

I. CONSTRUCTION DESCRIPTION

This construction permit is a reissuance of CP0001596. No changes were made. The project was not
completed in the timeframe of the original construction permit.

PHASE ONE: PooL AND WELCOME CENTER

Phase One of this project includes construction and installation of a new low pressure pipe subsurface
drip irrigation system to serve a new Pool and Welcome Center building with a design flow of 2990
gallons per day (gpd).

Effluent will gravity flow from the Pool and Welcome Center to a 4000 gallon, 2-chamber septic tank
with a Biotube effluent filter and then into a 4000 gallon duplex pump tank with each pump capable
of operating at 30 gallons per minute (gpm) at 40 feet of total dynamic head (TDH). The sewage will
be pumped through approximately 628 linear feet (If) of 2 inch Schedule 40 polyvinyl chloride (PVC)
force main with 1 air release valve to a Hydrotek distribution valve assembly with a PVC enclosure.

The distribution valve will alternate the flow between 4 zones, each with 5 laterals, 2 inches in
diameter and 100 feet in length installed 12 inches deep. The center-to-center spacing of the laterals
will be 5 feet. The pipe will be perforated with 5/32 inch holes at 12 holes per lateral (8 foot spacing)
with all holes facing downward. Each lateral will have a valve at the influent side and riser pipe to
allow venting. There will be 8 doses per day with 375 gallons per dose and each dose lasting 12.5
minutes at 30 gallons per minute.

The application rate of 0.3 gallons per day per square foot was used to determine the approximately
10,000 square foot application area. Distribution pipe will be installed in gravel trenches

6 to 12 inches wide and 4 inches below and 2 inches above the distribution pipe. Trenches will be
filled with clean, washed gravel or crushed stone 1 % to 2 % inches in size. At least 10 inches of soil
backfill will be placed over the gravel trenches.

This drip irrigation field will be located at approximately UTM: X=511182, Y= 4225103, near
270 Camp Hohn Drive, Gravois Mills, MO in Camden County. The project will also include general
site work appropriate to the scope and purpose of the project.

PHASE TwoO: 28,500 GALLON PER DAY DRIP IRRIGATION SYSTEM PENDING FUNDING

Phase Two of this project is a no-discharge drip irrigation system for a design average daily flow of
23,450 gpd from an estimated population equivalent of 600. The proposed drip system will be
designed with a 20 percent safety factor to treat a flow of 28,500 gpd. Primary treatment will include
2-chamber septic tanks with screened Biotube effluent filters and a grease trap with an 8000 Ib.
minimum grease retention capacity for the dining hall. The collection system will consist of a Septic
Tank Effluent Pump (STEP) system with force mains and gravity sewers that will carry primary
treated effluent to the 35,000 gallon dosing tank at the drip irrigation field.
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This project will include construction and installation or modification of 2 gravity flow septic tanks,
2 STEP tanks each with 2 screened effluent pumps each capable of pumping 30 gpm at 30 to 35 feet
of TDH, and a 2326 gallon duplex lift station with 2 submersible non-clog wastewater pumps each
capable of pumping 45 gpm at 60 feet of TDH.

This project will include installation of approximately 4050 linear feet (If) of 2 inch through 3 inch
polyvinyl chloride (PVC) Standard Dimension Ratio (SDR)-21 force main with air release valves,
approximately 620 If of 4 inch through 6 inch PVC SDR-35 gravity sewer lines with cleanouts, and
all other necessary appurtenances to make a complete and usable wastewater collection system.

One 35,000 gallon concrete or fiberglass storage basin/dosing tank will be constructed which will
pump to the irrigation field. The drip irrigation system will be installed at a 1 foot depth and will
consist of 8 drip irrigation zones each approximately 0.4 acres in size with turf grass cover. Laterals
will be installed on contour. The application rate of 0.2 gallons per day per square foot was used to
determine the approximately 3.3 acre size of the absorption field.

The system will include approximately 71,250 feet of drip line (8,906 feet per zone) with a minimum
of 34 and a maximum of 55 laterals per zone. The maximum length of the laterals will be 266 feet.
Emitters will have 1 foot spacing along the drip lines with 2 foot row spacing of drip lines. There will
be 3 inch PVC Schedule 40 supply lines to each zone and 3 inch PVVC Schedule 40 flush pipes. The
dosing pump will be capable of pumping 68.3 gpm at a TDH of 159 feet.

These facilities will be located at approximately UTM: X= 510467, Y=4224964 in Gravois Mills,
MO in Camden County. The project will also include general site work appropriate to the scope and
purpose of the project.

. 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.
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111. CONSTRUCTION PERMIT CONDITIONS

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

1.

2.

This construction permit does not authorize discharge.

All construction shall be in accordance with the plans and specifications submitted by
Engineering Surveys and Services on October 25, 2013; revised December 19, 2013, May 6,
2014, and July 7, 2014; and resubmitted September 27, 2016.

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).

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 Southwest
Regional Office per 10 CSR 20-7.015(9)(E)2.

This construction permit is invalid for projects required to comply with the requirements
contained in 10 CSR 20-4, “Grants and Loans”

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.”

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.
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8.

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.

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.

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. This permit is not valid 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. Submit the enclosed form Statement of Work Completed to the department in accordance
with 10 CSR 20-6.010(5)(D); and

B. Submit an electronic copy of the asbuilts if the project was not constructed in accordance
with previously submitted plans and specifications.


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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C. Submit an electronic copy of the asbuilts if the project was not constructed in accordance
with previously submitted plans and specifications.

IV. REVIEW SUMMARY

1. AMMONIA

The Water Protection Program is providing this notice to inform permittees that EPA’s
published ammonia criteria for aquatic life protection is lower than the current Missouri
criteria. The department has initiated stakeholder discussions on this topic and at this time,
there is no firm target date for starting the rulemaking to adopt new standards. More
information can be found at http://dnr.mo.gov/pubs/pub2481.pdf .

This facility will be installing a no-discharge drip irrigation system. Therefore, ammonia
effluent limitations are not applicable.

2. CONSTRUCTION PURPOSE

The Boy Scouts of America (BSA) Great Rivers Council is planning to upgrade their
facilities at the Lake of the Ozarks Scout Reservation near Gravois Mills, Missouri. Phase
One of the project will accommodate a new pool and welcome center and Phase Two will
accommodate an additional 250 campers and will include the addition of a dining facility.
The existing collection system and treatment facilities will need to be expanded to serve the
additional population.

3. EACILITY DESCRIPTION

The existing wastewater treatment facilities at the site include 5 septic tanks (3 concrete and
2 plastic tanks), and multiple latrines. Both types of systems are maintained by a contractor
who pumps the sludge and hauls it to a permitted offsite treatment facility. The current design
population of the camp site is 350. The planning and service area is limited to the 450 acre
Boy Scout property.

Phase One of this project will include construction and installation of a subsurface drip
irrigation system to serve a new pool and welcome center building with a design flow of 2990
gpd. The design population for the site as a whole will not change as a result of Phase One.

Phase Two of this project is to expand the camp site to accommodate an additional 250
campers bringing the total design population to 600. A new subsurface drip irrigation system,
separate from the one constructed in Phase One, will be installed to treat 28,500 gpd (design
average flow of 23,450 with a 20 percent safety factor). Phase Two construction is dependent
on the facility receiving sufficient funding. It is unknown when the facility will receive this
funding, so the timeline for beginning construction of Phase Two is currently unknown.


http://dnr.mo.gov/pubs/pub2481.pdf
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4. COMPLIANCE PARAMETERS

This construction permit is for a no-discharge drip irrigation system. The facility will be
issued general operating permit MOG823 for land application of domestic wastewater.
MOG823 does not contain any effluent limitations for subsurface application. The operating
permit will contain other requirements, such as setback distances and development of an
Operation and Maintenance manual.

5. REVIEW of MAJOR TREATMENT DESIGN CRITERIA

All wastewater pumping stations will be equipped with audiovisual high water alarms with
battery backup. The reservation is staffed with a full-time, year-round facility operations
ranger whose purpose is to respond to emergencies with all facilities of the camp including
wastewater facility maintenance. An automatic phone dialer will be provided at the Phase
Two pump control panel in case of control power failure and pump failure. Elapsed time
meters will be provided for each pump to record hours of operation. Dosing tank pumps shall
be equipped with pump calibration time clocks or approved equal flow measurement
facilities.

All wastewater septic tanks will be maintained on a regular sludge pumping schedule. An
Operations and Maintenance Manual will be provided to explain the key operating
procedures at a level easily understood by the owner and the operator of the facility.

The pool and welcome center STEP tank (Phase One) will have a storage capacity of 957
gallons, which is 3 hours of emergency storage above the high water alarm and a minimum of
3000 gallons of storage above the pump off elevation. The lift station (Phase Two) will
include 3.5 hours of storage volume above the high water alarm. The south shower building
(Phase Two) will have a storage capacity of 246 gallons, which is 1.5 hours of flow above the
high water alarm.

Cleanouts will not be included on the three-inch force main because the pumped wastewater
will be screened septic tank effluent.

The drip irrigation field for Phase Two is 180 to 195 feet above the 100 year flood plain and
will be over 900 feet from the existing drinking water well. Site topography consists of 2
percent to 20 percent slopes with large level areas near the ridges of the property. The
application rate will not exceed 0.2 gallons per day per square foot.

The drip irrigation field for Phase One is 293 feet from a proposed water well. The
application rate will not exceed 0.3 gallons per day per square foot.

Warning signs will be placed near both Phase One and Phase Two drip irrigation fields to
restrict vehicle traffic and any soil disturbing activities. There is also a full-time park ranger
on staff that will be available to instruct visitors about the soil absorption system and answer
any questions that might arise.
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6. OPERATING PERMIT

This facility has already been issued a new operating permit to reflect these construction
activities. The general operating permit for this facility (MOG823055) was issued
concurrently with the previous construction permit.

Cailie Carlile, E.I.
Engineering Section
cailie.carlile@dnr.mo.gov
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